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Overview of the Thesis 

This thesis is organised into 9 chapters, with each chapter addressing a specific aspect of the 

study: 

Chapter 1: This chapter provides an introduction to cardiovascular disease and its risk 

factors, with a focus on the global burden of cardiovascular disease and its impact on 

Australian society. The chapter also discusses gender-based differences in cardiovascular 

disease risk assessment and management and justifies the significance of the study. 

Chapter 2: This chapter covers the theoretical framework of the study, including definitions 

of health, health literacy, health promotion, and health behaviour theories and frameworks. 

Additionally, this chapter explores how knowledge and risk perception affect health 

behaviours among individuals. 

Chapter 3: This chapter presents a literature review of the risk of cardiovascular disease in 

women with a history of specific complications of pregnancy. It includes 3 literature reviews: 

the first addresses cardiovascular disease risk in women with a history of pregnancy loss 

(miscarriage and stillbirth); the second focuses on the associations between hypertensive 

disorders of pregnancy and future cardiovascular disease among women; and the third 

synthesises evidence on the association between gestational diabetes and cardiovascular 

disease in women’s later life. 

Chapter 4: This chapter describes the methodology of the study, including the research 

design, study instruments, population from which data were collected, approach to sampling 

and participant recruitment, data collection methods, data analysis, and ethical 

considerations. 

Chapter 5: This chapter presents the results of the study, focusing on the knowledge and 

health-related behaviours of women with a history of complications of pregnancy about 

cardiovascular disease risk associated with their obstetric history. 
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Chapter 6: This chapter presents the results of the study, focusing on the knowledge and 

practices of healthcare providers regarding cardiovascular disease risk in women with 

complications of pregnancy. 

Chapter 7: This chapter provides an overall discussion of the main findings of the women’s 

study and the healthcare providers’ study and finalises the findings of this thesis. 

Chapter 8: This chapter presents the conclusion of the study, identifies its strengths and 

limitations, sets out the implications of the findings, and makes recommendations for clinical 

practice, education, policy, and future research. 



xi 

List of Abbreviations 

ASCVD atherosclerotic cardiovascular disease 

BMI body mass index 

BP blood pressure 

CAD coronary artery disease 

CHD coronary heart disease 

CVD cardiovascular disease 

CI confidence interval 

GDM gestational diabetes mellitus 

HR hazard ratio 

HDP hypertensive disorders of pregnancy 

HDL-C high-density lipoprotein cholesterol 

IHD ischemic heart disease 

T2DM type 2 diabetes mellitus 

LDL-C low-density lipoprotein cholesterol 

MI myocardial infarction 

NHDL-C non–high-density lipoprotein cholesterol 

TG triglyceride 

UK United Kingdom 

USA United States of America 

WHO World Health Organization 



xii 

Publications Related to this PhD Study 

Asgharvahedi, F., Gholizadeh, L., & Siabani, S. (2019). The risk of cardiovascular disease in 

women with a history of miscarriage and/or stillbirth. Health Care for Women 

International, 40(10), 1117-1131. https://doi.org/10.1080/07399332.2019.1566332 

Vahedi, F. A., Gholizadeh, L., & Heydari, M. (2020). Hypertensive disorders of pregnancy 

and risk of future cardiovascular disease in women. Nursing for Women’s Health 24(2), 

91-100. https://doi.org/10.1016/j.nwh.2020.02.001

Asgharvahedi, F., Gholizadeh, L., Orr, F., & Khajehei, M. (2022). Risk of developing CVD 

in women with a history of gestational diabetes. Acta Scientific MEDICAL SCIENCES 

(ISSN: 2582-0931), 6(7). 

https://doi.org/10.1080/07399332.2019.1566332
https://doi.org/10.1016/j.nwh.2020.02.001


xiii 

Definition of Terms for this Thesis 

Cardiovascular disease 

Cardiovascular disease is a group of disorders that affect the heart and blood vessels. It 

includes conditions such as coronary heart disease, cerebrovascular disease (stroke), and 

peripheral artery disease (World Health Organization [WHO], 2021a). 

Complications of pregnancy 

Complications of pregnancy are conditions or pathological processes that may occur during 

or after pregnancy. These can include gestational diabetes, pre-eclampsia, ectopic pregnancy, 

miscarriage, and stillbirth. Some complications may be preventable through appropriate 

prenatal care and lifestyle changes, while others may require medical intervention 

(Cunningham et al., 2014). 

Coronary heart disease / ischemic heart disease 

Coronary heart disease, also known as ischemic heart disease, is a condition in which the 

arteries that supply blood to the heart become narrowed or blocked, typically due to a build-

up of plaque (WHO, 2021a). 

Disease prevention 

Disease prevention refers to actions and methods aimed at reducing the likelihood of a 

disease or disorder affecting an individual. This can include primary prevention, which 

involves preventing the disease from occurring in the first place, and secondary prevention, 

which involves detecting and treating the disease early to prevent complications (WHO, 

2014). 
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Health 

Health refers to a state of complete physical, mental, and social wellbeing and not merely the 

absence of disease or infirmity. It encompasses a range of factors, including lifestyle, 

environment, genetics, and access to healthcare (WHO, 2012). 

Health behaviour 

Health behaviour refers to the actions and habits that individuals engage in to maintain, 

restore, or improve their health and prevent illness. These behaviours can include exercising 

regularly, eating a healthy diet, getting enough sleep, and avoiding risky behaviours such as 

smoking and substance misuse. Health behaviours reflect individuals’ health beliefs (Conner 

& Norman, 2017). 

Health education 

Health education refers to programs and initiatives designed to educate individuals and 

communities about healthy behaviours and disease prevention. This can include information 

on healthy eating, exercise, and disease screening and prevention (Sharma, 2021). 

Health knowledge 

Health knowledge refers to the knowledge and understanding that individuals have about 

health-related issues. This can be acquired through education, personal experience, and 

exposure to health information (Gellert & Tille, 2015). 

Health literacy 

Health literacy is the ability to access, understand, evaluate, and communicate health 

information effectively in order to make informed decisions about one’s health. This includes 

the ability to navigate healthcare systems, understand medical terminology, and interpret 

health-related information (Gellert & Tille, 2015). 
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Health promotion 

Health promotion is the process of enabling individuals and communities to take control of 

their health by addressing the social, economic, and environmental factors that influence 

health. This can include initiatives to promote healthy behaviours, improve access to 

healthcare, and create supportive environments for health (Sharma, 2021). 

Risk perception 

Risk perception refers to an individual’s subjective assessment of the likelihood and potential 

consequences of a particular event or behaviour. This can be influenced by a range of factors, 

including personal experience, cultural background, and the availability of information about 

the risks and benefits of a particular behaviour (Ferrer & Klein, 2015). 
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Abstract 

Cardiovascular disease (CVD) is the leading cause of death worldwide, and women who 

experience complications during pregnancy, such as pregnancy loss (miscarriage and 

stillbirth), hypertensive disorders of pregnancy (HDP), and gestational diabetes (GDM), have 

a significantly higher risk of future CVD. Increasing awareness of CVD risk among these 

women and healthcare providers is crucial for effective engagement in risk reduction 

programs. This study aimed to identify knowledge gaps of Australian women with a history 

of complications of pregnancy and healthcare providers regarding CVD risk associated with 

one or more complications of pregnancy, and to explore women and healthcare providers’ 

practice towards the management of the risk. Three literature reviews were conducted to 

synthesise evidence on the association between complications of pregnancy and future CVD 

in women. Two cross-sectional surveys were conducted, recruiting 299 women and 397 

healthcare providers in Australia. Data were collected through face-to-face and online 

surveys and analysed using quantitative descriptive and inferential statistical procedures. 

The literature reviews consistently demonstrated that women with a history of 

pregnancy loss, HDP, and GDM are at an increased risk of developing CVD in the future. 

The results of both surveys demonstrated that study populations, including both women and 

healthcare providers, had suboptimal levels of knowledge about the increased risk of CVD 

associated with complications of pregnancy. A significant number of women were not aware 

if they had CVD risk factors and were not engaged in behaviours and programs to reduce 

their risk. Also, healthcare providers showed insufficient practice and attitudes towards the 

assessment, prevention, and management of CVD risk among these high-risk women. The 

study identified knowledge and practice gaps among women and healthcare providers 

regarding the increased risk of CVD associated with a complicated pregnancy. It was shown 

that CVD risk in this group of women was mismanaged by healthcare providers. The study 
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highlights the need for education, support, and future research to increase awareness and 

knowledge of CVD risk among women and healthcare providers, and to improve their 

attitudes and practices towards managing CVD risk in this high-risk group of women. 
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Chapter One: Introduction 

Introduction to the chapter 

The aim of this chapter is to introduce the thesis including its aims and research questions 

and provide a background to the topic under study. The background includes an overview of 

cardiovascular disease (CVD) and its risk factors; the risk of CVD in women in general and 

in women with a history of complications of pregnancy; gender differences in cardiovascular 

assessment and management; and the healthcare system in Australia. Finally, it will present 

the significance of the study. 

Study aim 

The study aimed to investigate the knowledge and awareness of CVD risk in women with 

complications of pregnancy and their engagement in behaviours to reduce the risk of CVD. 

This study also aimed to investigate the knowledge of healthcare providers of the associated 

risk and the way they manage the risk in this group of women. The ultimate aim of this study 

was to improve assessment and management of CVD risk among women with complications 

of pregnancy. 

Study questions 

1. What is the level of knowledge and awareness regarding the risk of CVD among

women who have experienced complications during pregnancy?

2. What are the current behaviors and practices related to reducing CVD risk among

women who have a history of pregnancy complications?
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3. What is the level of knowledge and awareness among healthcare providers regarding

the risk of CVD in women, particularly in those who have experienced complications

during pregnancy?

4. What are healthcare providers’ current practices towards the assessment, prevention,

and management of CVD risk in women with a history of complications of

pregnancy?

Background to the study 

CVD refers to a group of conditions and diseases that affect the heart and blood vessels. This 

includes several specific conditions such as coronary heart disease (CHD)/ischemic heart 

disease (IHD), cerebrovascular disease, peripheral arterial disease, rheumatic heart disease, 

congenital heart disease, deep vein thrombosis, and pulmonary embolism. Acute events such 

as heart attacks and strokes are often caused by blockages that prevent blood from flowing to 

the heart or brain (Australian Institute of Health and Welfare, 2019b; WHO, 2017). Coronary 

heart disease (CHD) is the most common manifestation of CVD and accounts for 30–50% of 

all CVD diagnoses (Korczak et al., 2021; Wilson & Douglas, 2015). It develops when plaque 

build-up blocks the coronary arteries, which are responsible for supplying oxygen-rich blood 

to the heart muscle (Wilson & Douglas, 2015). 

CVD is a major global health concern and the leading cause of death, accounting for 

approximately 30% of all deaths worldwide (Mozaffarian D et al., 2015; WHO, 2021a). In 

2019, almost 17.9 million deaths were attributed to CVD globally, with a 21.1% increase 

from 2007 (Virani et al., 2020; WHO, 2021a). In the United States of America (US), CVD 

was the leading cause of death in 2017, with 365,914 people dying of CHD, the most 

common type of CVD (Virani et al., 2020). The age-adjusted prevalence of all types of CVD 

was 10.6% in the same year (Tsao et al., 2022). 
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Among CVD-related deaths in the US, CHD has the highest mortality rate at 42.6%, 

followed by stroke (17.0%), high blood pressure (10.5%), heart failure (9.4%), vascular 

diseases (2.9%), and other minor CVD causes combined (17.6%) (Virani et al., 2020). 

According to the American Heart Association (AHA), the prevalence of CVD is projected to 

increase by 9.9% in the US by 2030, with heart failure and stroke prevalence expected to 

grow by approximately 25% (Mozaffarian et al., 2015). Based on these projections, the total 

direct healthcare cost of CVD is expected to rise to US$818 billion, and the total indirect cost 

due to lost productivity is expected to reach US$275 billion (Mozaffarian et al., 2015). 

In line with the international trends, CVD remains the leading cause of death in 

Australia, accounting for about 30% of all deaths (Australian Institute of Health and Welfare, 

2020b). The prevalence of CVD among Australians was around one in 20 (4.8%) in 2017–

2018 and has remained almost unchanged since then (Australian Institute of Health and 

Welfare, 2020b). In 2017, there were 43,477 deaths attributed to CVD in Australia, which 

accounted for 27% of all deaths in this country in the same year, comprising 26% males and 

28% females (Australian Bureau of Statistics, 2018a). Therefore, on average, 119 Australians 

died every day – or one person every 12 minutes – from CVD in 2017 (Australian Bureau of 

Statistics, 2018a). Similarly, in 2012, 43,900 deaths in Australia were due to CVD, which 

means the rate of death due to CVD remained constant from 2012–2017 (Australian Bureau 

of Statistics, 2018a). Also, among Australian Aboriginal and Torres Strait Islander people, 

CVD was the second leading cause of death, after cancer, accounting for 23% of deaths in 

2014–2018 (Australian Institute of Health and Welfare, 2020a). Indigenous Australians alone 

had CVD hospitalisation and death rates that were over 50% higher than non-Indigenous 

Australians in 2017–2018 (Australian Institute of Health and Welfare, 2020b). However, in 

Australia, data propose significant discrepancies in the prevalence rates of CVD in different 

population groups, geographical areas, and socioeconomic statuses (Australian Institute of 
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Health and Welfare, 2020b). For instance, the statistics vary across different geographical 

regions, with the prevalence rates ranging from 123 deaths per 100,000 people in the 

Australian Capital Territory to 187 per 100,000 people in Tasmania (Australian Bureau of 

Statistics, 2018a). 

Furthermore, the CVD death rate in remote and very remote areas is about 1.4 times 

higher compared with other areas (Australian Institute of Health and Welfare, 2020b). Also, 

the death rate is 1.5 times higher in the lowest socioeconomic areas compared with the 

highest socioeconomic areas (164 and 112 per 100,000, respectively) (Australian Institute of 

Health and Welfare, 2020b). Similarly, Aboriginal and Torres Strait Islander people, those 

living in regional and remote areas, and individuals from lower socioeconomic groups 

generally experience higher rates of CVD-related hospitalisation and death than other 

Australians (Australian Institute of Health and Welfare, 2020b). Overall, regardless of 

geographical areas, Aboriginal and Torres Strait Islander people have higher rates of CVD-

related deaths, with the mortality being more than double that of the rest of the population 

(Australian Institute of Health and Welfare, 2020a; Nichols et al., 2016). 

The prevalence of CVD is rising in Australia, irrespective of the advances in medical 

technology and the improvement of prevention and management strategies (Australian 

Institute of Health and Welfare, 2020b). CVD places a considerable burden on healthcare 

systems as well as on individuals (Australian Institute of Health and Welfare, 2020b). In 

Australia, CVD accounted for about 13% of the total disease burden in 2018, slightly lower 

than its 15% in 2015 (Australian Institute of Health and Welfare, 2021). In 2018–2019, an 

estimated 8.7% of the total allocated expenditure in the Australian health system 

(A$11.8 billion) was attributed to CVD (Australian Institute of Health and Welfare, 2021). 

Also, in 2012–2013, the cost of healthcare services to patients admitted to hospitals with 

CVD was A$5 billion. This accounted for 11.1% of the total hospital cost, the largest share of 
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health expenditure of any disease group (Australian Institute of Health and Welfare, 2017). In 

2013–2014, the cost of cardiovascular system medication was about A$1.6 billion, which was 

17% of the total of the Pharmaceutical Benefits Scheme paid in that year (Nichols et al., 

2016). Regarding indirect costs, about 1.4 million Australians (6.9% of the population) have 

a disability associated with CVD (Australian Institute of Health and Welfare, 2017). Based 

on years of life lost or premature death, CVD was responsible for 25.8% of Australia’s total 

disease burden in 2010, which is lower than that of other high-income countries (Australian 

Institute of Health and Welfare, 2017). 

Cardiovascular risk factors 

Several risk factors contribute to the development of CVD. The leading risk factors 

contributing to the total CVD burden in 2018 included high blood pressure (36%), dietary 

risks (31%), overweight (including obesity) (22%), high cholesterol (21%) and tobacco use 

(11%) (Australian Institute of Health and Welfare, 2021). CVD risk factors are categorised as 

modifiable and non-modifiable risk factors (Choudhury et al., 2015; Yusuf et al., 2020). The 

impact of these risk factors in the development of CVD is explained in the following section. 

Non-modifiable risk factors 

Age is a non-modifiable risk factor and one of the most influential for the development of 

CVD. About 80% of CVD deaths occur in people aged 65 and over (Rathore et al., 2018). 

Men tend to develop CVD at earlier ages than women (Huma et al., 2012; Rathore et al., 

2018). In women, the protective effect of oestrogen against CVD results in approximately an 

8–10-year delay in the onset of the disease (Saeed et al., 2017). After menopause, however, 

the risk of developing CVD increases similarly across genders (Saeed et al., 2017). 

Family history is another non-modifiable CVD risk factor. A positive family history is 

a strong predictor of future CVD, and there is about a twofold increase in the CVD risk in the 
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presence of a positive family history (Choudhury et al., 2015; Rathore et al., 2018). In a case–

control study in India, a family history of CVD was strongly associated with premature CHD 

(odds ratio [OR] 9.0; 95% Confidence Interval [CI] 4.7 to 17.3), independent of age, sex, and 

other major risk factors (Chacko et al., 2020). Also, an earlier study indicated that among 

individuals with hypertension, a family history of CVD was independently associated with 

incidence of CVD and mortality (Valerio et al., 2016). Hence, a positive family history of 

CVD could reflect an underlying genetic predisposition related to CVD (Valerio et al., 2016). 

In addition, people of particular races and ethnic groups are at higher risk of CVD. Ethnicity 

refers to people with the same cultural background or geographic ancestry and race (Muncan, 

2018). An ethnic group or race can carry a specific genetic makeup and environmental effects 

predisposing its members to CVD (Muncan, 2018). Individuals from the same ethnicity share 

many of the same genes, which explains how family history and ethnicity are closely linked 

to the development of CVD (Muncan, 2018). For example, Aboriginal Australians and people 

of African or Asian descent are at higher risk of developing CVD (Aambø & Klemsdal, 

2017). 

The risk of CVD events and death from this disease is also significantly higher in 

people with a previous personal history of CVD (Govender et al., 2019; Jernberg et al., 2015; 

Johansson et al., 2017). A systematic review found that at both 1–3 years and 3–5 years after 

myocardial infarction (MI), the relative risks for all-cause death, recurrent MI, and CVD-

related deaths were at least 30% higher for those with previous MI compared with general 

reference population (Johansson et al., 2017). The risk of recurrent CVD events is 

particularly high within the first year after the index MI (Jernberg et al., 2015; Johansson et 

al., 2017). 

Modifiable CVD risk factors 



7 

The common modifiable risk factors of CVD include hypertension, diabetes mellitus, obesity, 

hyperlipidaemia, smoking, nutrition, and physical inactivity (Ballotari et al., 2017; Banks et 

al., 2019; Ibekwe, 2015; Last et al., 2017; Ortega et al., 2016; Yu et al., 2016; Yusuf et al., 

2020). Hypertension is a strong and independent risk factor for CVD (Huma et al., 2012; 

Yusuf et al., 2020). It is a chronic medical condition involving the elevation of arterial blood 

pressure, requiring the heart to work harder than usual to circulate blood through the blood 

vessels (Ibekwe, 2015). Based on new guidelines by the American College of Cardiology and 

the AHA, blood pressure categories are: 

1. normal: blood pressure < 120/80 mmHg

2. elevated: systolic between 120 and 129 mmHg and diastolic < 80 mmHg

3. stage 1: hypertension (systolic between 130 and 139 mmHg or diastolic between 80

and 89 mmHg), and stage 2: hypertension (systolic ≥ 140 mmHg or diastolic

≥ 90 mmHg) (Flack & Adekola, 2020).

Hypertension is the primary cause of CVD morbidity and mortality worldwide (Ahmad & 

Oparil, 2017). The relative risk of CVD is estimated to be almost four times higher for a 

person with a blood pressure of 160/90 mmHg compared to normotensive individuals 

(Choudhury et al., 2015). The prevalence of hypertension varies between men and women 

globally (Ahmad & Oparil, 2017). Younger women (< 65 years old) are generally less likely 

to develop hypertension compared with men of the same age; however, hypertension is more 

common in older women (65 years and older) than older men (Ahmad & Oparil, 2017). This 

suggests that oestrogen may have a vascular protective effect in premenopausal women by 

maintaining vasodilation and regulating blood pressure (Saeed et al., 2017). Menopause is 

associated with a twofold increase in the risk of hypertension, with the prevalence rate of 

75% in postmenopausal women in the US (Ahmad & Oparil, 2017). 
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Diabetes mellitus is another modifiable CVD risk factor that can be prevented or 

controlled. Diabetes mellitus refers to a group of metabolic disorders characterised by 

hyperglycaemia over a long period of time resulting from the defects in insulin secretion, 

insulin action, or both (American Diabetes Association, 2022). Extensive evidence supports 

the association of diabetes mellitus with CVD development and outcomes (Ballotari et al., 

2017; Humphries et al., 2017). People with diabetes mellitus have more than twofold higher 

risk for death from CVD than those without diabetes mellitus (Larsson et al., 2018; Schmidt, 

2019). CVD-related mortality accounts for more than 75% of all-cause mortality in people 

with diabetes mellitus (Larsson et al., 2018; Schmidt, 2019). According to the report by 

World Health Organization (WHO), the global prevalence of diabetes has increased 

consistently over the past three decades (Humphries et al., 2017), and this disease is the fifth 

and ninth cause of death in women and men, respectively (Ballotari et al., 2017). Affecting at 

least 8% of the adult population globally, diabetes mellitus is a significant public health issue 

with an increasing prevalence worldwide (Ballotari et al., 2017). 

Obesity, defined as abnormal or excessive fat accumulation, is another modifiable 

CVD risk factor (WHO, 2021). It is a multifactorial disease with a complex pathogenesis 

related to biological, psychosocial, socioeconomic, and environmental factors and 

heterogeneity in the pathways and mechanisms by which it leads to adverse health outcomes 

(Powell-Wiley et al., 2021; WHO, 2021b). Body mass index (BMI) is a simple weight-for-

height index commonly used to classify obesity and overweight in adults. BMI between 25 

and 29.9 is classified as overweight and BMI ≥ 30 as obese (WHO, 2021b). The positive 

association between CVD incidence and obesity has been confirmed in several studies 

(Carbone et al., 2019; Mandviwala et al., 2016; Powell-Wiley et al., 2021). In addition, 

obesity contributes to the development of other CVD risk factors, such as hypertension, 

hyperlipidaemia, and diabetes (Ortega et al., 2016; Powell-Wiley et al., 2021). The 
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prevalence of obesity has increased over the past two decades globally (Mandviwala et al., 

2016). WHO reported that in 2016, 39% and 13% of adults aged 18 years and over were 

overweight, and obese, respectively (WHO, 2021b). 

The modifiable CVD risk factors also include hyperlipidaemia, which is a condition 

that encompasses various genetic and acquired disorders that describe elevated lipid levels 

within the body (Hill & Bordoni, 2022). There are different types of cholesterol, including 

low-density lipoprotein cholesterol (LDL-C), which carries cholesterol particles throughout 

the body and builds up in the walls of the arteries. The normal range of LDL-C is between 

1.7 and 3.5 mmol/L. Increased level of LDL-C is associated with elevated risk of CVD. 

High-density lipoprotein cholesterol (HDL-C) picks up excess cholesterol and carries it to the 

liver; thus, HDL-C is associated with a lower risk of CVD. The normal range of HDL-C is 

between 0.9 and 2.1 mmol/L. Triglycerides (TG) are the most common type of fat in the body 

and provide it with energy; however, high levels of TG increase the risk of CVD. The normal 

range of TG is between 0.5 and 1.7 mmol/L (Hill & Bordoni, 2022; Victor Chang Cardiac 

Research Institute, 2022). Hyperlipidaemia is a known risk factor for CVD (Hedayatnia et al., 

2020; Zhang et al., 2019). The prevalence of hyperlipidaemia varies geographically. It is 

estimated that more than 50% of the adult population has hyperlipidaemia worldwide 

(Hedayatnia et al., 2020). Elevated LDL-C levels and TG, and low HDL-C levels are 

associated with an increased risk of CVD in women and men (Saeed et al., 2017). The 

American Heart Association guideline recommends that lipid-lowering drugs, such as statins, 

are effective for the primary and secondary prevention of CVD (Last et al., 2017). 

Smoking is a leading preventable cause of CVD morbidity and mortality (Banks et al., 

2019). The risk of CVD increases with longer duration and greater intensity of smoking (Pirie 

et al., 2013). Being a current smoker doubles the risk of many types of CVD, including 

cerebrovascular disease (Banks et al., 2019). Smoking seems to be a stronger CVD risk factor 
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in women than in men. According to the AHA, although women are less likely to smoke than 

men, a recent meta-analysis of 75 cohort studies involving 2.4 million individuals showed a 

25% greater risk of CVD in women who smoke cigarettes as compared with men who smoke 

(Mozaffarian et al., 2015). 

The risk of CVD is also affected by eating habits. Diet is a multi-component 

combination of many nutrients, which may interact with each other (Yu et al., 2016). Poor-

quality diets are high in refined grains, added sugars, salt, and fats, and low in whole grains, 

fruits, vegetables, legumes, fish, and nuts. They are often high in processed food products – 

typically packaged and often ready to consume – and light on whole foods and freshly 

prepared dishes (Anand et al., 2015; Yue et al., 2016). The major cause of CVD is as 

atherosclerosis, which is strongly influenced by dietary habits (Yue et al., 2016). The Global 

Burden of Disease study cited diet as a significant major contributor to the increase in other 

CVD risk factors such as hypertension, diabetes, and obesity (Anand et al., 2015). Findings 

from the Nurses’ Health Studies I and II suggest that certain types of fats and carbohydrates 

are predominant in developing CVD (Yu et al., 2016). The American Heart Association 

Presidential Advisory strongly advises that replacing dietary saturated fats with unsaturated 

fats can reduce CVD (Australian Heart Association Presidential Advisory, 2017). Also, 

reducing saturated fat and replacing it with polyunsaturated vegetable oil decreases CVD by 

approximately 30% (Sacks et al., 2017). In a prospective observational study, reducing 

saturated fat and replacing it with polyunsaturated or monosaturated fat resulted in 25% and 

15% reduction in CHD incidence, respectively (Sacks et al., 2017). Data from the Nurses’ 

Health Studies also provide strong evidence that a diet which is rich in fruits, vegetables, 

whole grains, nuts, and seafood, and low in red and processed meat and sugar-sweetened 

beverages, improves cardiovascular health and lowers CVD risk (Yu et al., 2016). 
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Physical inactivity is a leading modifiable CVD risk factor, and a global public health 

issue of the twenty-first century (Fletcher et al., 2018). Physical activity is defined as the 

body movement produced by skeletal muscle contraction requiring energy expenditure above 

the basal level (Fletcher et al., 2018). WHO guidelines recommend at least 150 minutes of 

moderate-intensity aerobic physical activity, at least 75 minutes of vigorous-intensity aerobic 

physical activity, or an equivalent comparable combination of moderate- and vigorous-

intensity aerobic activity during the week to reduce CVD risk (WHO, 2022). All types of 

physical activity, regardless of age, sex, or ethnicity, positively contribute to the prevention 

of CVD (Fletcher et al., 2018). Also, the intensity and duration of physical activity/exercise is 

directly associated with improved cardiovascular health (Fletcher et al., 2018). The risk of 

all-cause mortality increases by about 20% to 30% in people with limited physical activity 

compared to those with regular physical activity (Fletcher et al., 2018; WHO, 2022). In 

addition, regular physical activity, such as walking, swimming, and cycling, indirectly 

mitigate the risk of CVD by reducing the development of other CVD risk factors, such as 

type 2 diabetes mellitus (T2DM), hypertension, and obesity (Agarwal, 2012). However, one 

in 4 adults does not meet the global recommended levels of physical activity globally (WHO, 

2022). Based on self-reported data from the 2020–2021 National Health Survey in Australia, 

almost 27% of adults, aged 18–64, did not complete at least 150 minutes of physical activity 

in the past week, and 30% did not perform physical activity over 5 or more days (Australian 

Institute of Health and Welfare, 2022b). Inactivity among women is common in Australia: in 

2017–2018, only 2 in 5 women in this country were sufficiently active (Australian Institute of 

Health and Welfare, 2019d). 

Risk of CVD in women 
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CVD is the leading cause of death in men and women globally. It is responsible for one in 3 

women’s death worldwide (Virani et al., 2020). In 2017–2018, more than half a million 

Australian women aged 18 and over had one or more heart or vascular disease, or stroke 

(Australian Institute of Health and Welfare, 2019a). The Australian Institute of Health and 

Welfare reported that the prevalence of CVD was significantly higher in postmenopausal 

women compared to men (55% vs 45%) (Australian Institute of Health and Welfare, 2019b). 

After adjusting for age, the prevalence rate was still higher in women (19,449 per 100,000 

women vs 17,439 per 100,000 men) (Australian Institute of Health and Welfare, 2019b). 

Overall, many Australian men and women have at least one risk factor for developing CVD, 

and it is known that more than 90% of CVD events occur in individuals with at least one risk 

factor globally (Wilson & Douglas, 2015). 

There are differences between men and women in aetiology and clinical presentation 

of CVD (Garcia et al., 2016; O’Neil et al., 2018). Biological differences are considered sex 

differences (Aggarwal et al., 2018; Garcia et al., 2016). Sex differences in the cardiovascular 

system relate to differences in gene expression from sex chromosomes which cause sex-

unique gene expression and function. These disparities result in differences in the prevalence 

and presentation of cardiovascular conditions, such as those related to autonomic regulation, 

hypertension, and diabetes mellitus (Garcia et al., 2016). Menopause marks an important 

cardiovascular biological transition, with a significantly increased CVD risk in women aged 

55 years and over and equals the risk of men aged 45 years and over (Aggarwal et al., 2018; 

Prabakaran et al., 2021). However, gender differences are related to the environment, 

lifestyle, nutrition, and societal attitudes between men and women (Aggarwal et al., 2018; 

Garcia et al., 2016). Despite recent improvements in sex and gender research, gender-based 

disparities in CVD still exist (Prabakaran et al., 2021). The risk of CVD in women is usually 

underestimated due to a misperception that women are more ‘protected’ against CVD than 
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men due to oestrogen and HDL-C production (O’Neil et al., 2018). Anatomically, in women, 

the clinical onset of CVD is delayed about 10 years compared with men, while men often 

develop CVD at a younger age (Bots et al., 2017). Women, in contrast, are at higher risk of 

developing stroke, which usually happens at an older age for women (Bots et al., 2017). Also, 

women are more likely to have undiagnosed MIs, and receive less aggressive treatment than 

men (Möller-Leimkühler, 2022). Several studies have shown that women have a higher rate 

of mortality and poorer prognosis after an acute CVD event (Di Giosia et al., 2017; Gao et 

al., 2019; Möller-Leimkühler, 2022). Younger women have higher rates of death during 

hospitalisation for acute MI compared with men of the same age (< 50 years: 6.1% vs 2.9%) 

(Möller-Leimkühler, 2022). Also, the analysis of New South Wales hospital data from 2004 

to 2014 showed that the death rate within the first year post-MI was 22% among women 

compared to 15% in men (Woodward, 2019). Moreover, the rate of recurrent MI within the 

first year post-MI was higher among women than men, 7.2% vs 6.8%, respectively 

(Woodward, 2019). 

Despite shared risk factors and significant overlap in clinical symptoms of CVD 

between men and women, there are important gender differences in CVD risk factors 

(Möller-Leimkühler, 2022). For example, men are more likely to engage in moderate 

physical activity (Möller-Leimkühler, 2022; Sallam & Watson, 2013). Based on self-reported 

data from the 2017–2018 National Health Report, women were more likely than men to be 

insufficiently active (59% compared with 50%) (Australian Institute of Health and Welfare, 

2022c). In contrast, women eat more fruits and vegetables, and tend to eat healthier than men 

(Varì et al., 2016). 

Some studies have also demonstrated disparities in the impact of different CVD risk 

factors on each gender. For instance, age, hypertension, total cholesterol, and LDL-C have a 

greater impact on CVD development in men (Gao et al., 2019; Möller-Leimkühler, 2022), 
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while obesity, diabetes mellitus, smoking, TG, and HDL-C impose substantially greater risk 

for development of CVD in women (Gao et al., 2019; Woodward, 2019). In the Framingham 

Heart Study, obesity increased the relative risk of CVD in women and men by 64% and 46%, 

respectively (Garcia et al., 2016). Likewise, the 2013 National Health and Nutrition 

Examination Survey results suggested that the impact of obesity on CVD development was 

higher in postmenopausal women (Garcia et al., 2016). This is due to fat redistribution 

around the abdominal area and a predisposition to metabolic syndrome after menopause 

(Garcia et al., 2016). 

The prevalence of diabetes does not significantly differ by sex in most countries 

(Humphries et al., 2017). Globally, based on the International Diabetic Federation 2018 atlas, 

221 million men and 204 million women were estimated to have T2DM in 2017 

(Huebschmann et al., 2019). There is also strong evidence that T2DM increases the risk of 

major CVD events more remarkably in women than in men (Ballotari et al., 2017; Madonna 

et al., 2019). Women with diabetes mellitus are 44% more likely to develop CVD and have a 

50% higher chance of fatal coronary artery disease (CAD) than their male counterparts (Gao 

et al., 2019; Humphries et al., 2017; Madonna et al., 2019). Further, the risk of fatal and 

nonfatal vascular events is double in women than in men with type 1 diabetes (Huxley et al., 

2015).  

Correspondingly, smoking is a significant risk factor for CVD in women compared to 

men (Thompson & Daugherty, 2017). Female smokers have a 25% higher risk of developing 

CVD than their male counterparts, and this increased risk is independent of the intensity of 

smoking or other CVD risk factors (Thompson & Daugherty, 2017). Also, another study 

reported that women who smoke had a 50% greater CHD risk than their male counterparts 

(Gao et al., 2019), and smoking was associated with a greater risk of a MI in women than in 

men (Gao et al., 2019).  
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In addition, a reduced level of HDL-C accounts for CHD in both young and older 

women and predicts a higher CHD mortality rate in women than men (Thompson & 

Daugherty, 2017). This finding has been supported by the Framingham Study (Gao et al., 

2019). Finally, having a history of CVD imposes a greater risk for future CVD events in 

women than in men (Li et al., 2019). The results of a study on the survivors of first MI 

between 2004 and 2010 in the UK showed that the rates of recurrent MI were 5.6% vs 7.2% 

and 13.9% vs 16.2% in the first- and seventh-years post-MI, for men and women, 

respectively (Li et al., 2019). 

Risk of CVD in women with a history of complications of pregnancy  

The cardiovascular system in women is also affected by some female-specific risk factors, 

such as complications of pregnancy, including HDP, pregnancy loss, and gestational diabetes 

(GDM) (Gao et al., 2019). A normal pregnancy by itself poses a significant challenge to the 

cardiovascular system. It is considered a cardiovascular stress test for women’s future health, 

which can help to identify those who are at higher risk of CVD in the following years (Gao et 

al., 2019; Hauspurg et al., 2018; Parikh et al., 2021). A growing body of literature links some 

of the complications arising during pregnancy with the development of CVD in later life 

(Gao et al., 2019). Generally, the vascular and metabolic changes triggered by pregnancy are 

short-term, but the consequences on the cardiovascular system may remain long-term (Gao et 

al., 2019). The gender-based differences in CVD symptoms, risk factors, the choice of 

medical treatment, and outcomes are increasingly being recognised (Möller-Leimkühler, 

2022; Shah et al., 2016). These disparities must be considered in the prevention, diagnosis, 

and treatment of CVD (Shah et al., 2016). The first female-specific guideline for CVD 

prevention was published in 1999 by the AHA, and it has been updated regularly since then, 

with the most recent update being in 2020 (Cho et al., 2020; Iida, 2022). Increasingly, there 
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are more female-specific guidelines, such as the guideline for management of hypertension 

and hypercholesterolemia in women (Cho et al., 2020). It is vital that women and healthcare 

providers are aware of sex and gender differences in CVD, particularly the risk factors 

associated with complications of pregnancies. 

Complications of pregnancy include conditions or pathological processes that may 

happen during or after pregnancy and vary in intensity from minor complications to severe 

diseases necessitating medical interventions (Cunningham et al., 2014). Complications of 

pregnancy occur in 10–20% of all pregnancies (Cho et al., 2020). In 2013, they accounted for 

293,000 deaths worldwide (Naghavi et al., 2015). The effect of adverse pregnancy outcomes 

is emerging as a significant predictor of future CVD in women and is associated with a 

1.8–4.0-fold greater risk of future CVD (Cho et al., 2020). These complications include but 

are not limited to HDP, pregnancy loss (miscarriage and stillbirth), and gestational diabetes 

mellitus (GDM) (Gulati, 2017; Harreiter et al., 2014; Mahendru & Morris, 2013; Oliver-

Williams et al., 2013). 

The risk of CVD is even higher among women who have experienced a more severe 

form of the complications or in multiparous women who have experienced these 

complications in more than one pregnancy (Cho et al., 2020). Hence, pregnancy should be 

considered as a natural stress test that can help identify women who are at higher risk of 

CVD. Nevertheless, complications, such as elevated blood pressure or glucose intolerance, 

which are developed during pregnancy and cease after the postpartum period, are not 

considered seriously and the associated risks are not discussed with the women (Gulati, 

2017). The incidence rates of these complications are sizeable both in Australia and 

worldwide (Daly et al., 2018; Hvidtjørn et al., 2016; Tooher et al., 2017), meaning the 

individual and social burden of these complications should not be discounted (Daly et al., 

2018). The risk of CVD associated with complications of pregnancy and the risk of CVD are 
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discussed in detail in the next chapter. This section provides a brief description of 

complications of pregnancy which are associated with increased CVD risk.  

Pregnancy loss  

Pregnancy loss, also referred to as miscarriage or spontaneous abortion, is associated with an 

increased risk of future CVD (Muehlschlegel et al., 2020). Stillbirth is defined as foetal death 

before a complete separation from pregnancy products and the mother. According to the 

Australian Institute of Health and Welfare, the threshold for defining foetal death or stillbirth 

is a foetal death prior to the birth of a baby of 20 or more completed weeks of gestation or of 

400 grams or more birthweight (Australian Institute of Health and Welfare, 2022f). With a 

global rate of 13.9 stillbirths per 1000 total births, stillbirth constitutes a global health 

problem (Hug et al., 2022). In Australia, the rate of stillbirths has decreased from 3.3 per 

1000 births in 2003 to 2.6 per 1000 births in 2020 (Australian Institute of Health and 

Welfare, 2022f). In 2018, the New South Wales prenatal mortality rate was 8.1 per 1000, 

with stillbirths accounting for 77.2% of this mortality (Centre for Epidemiology and 

Evidence, 2019). 

Miscarriage or spontaneous abortion is defined as pregnancy loss before 20 weeks of 

pregnancy, a condition that is diagnosed and confirmed clinically (Dugas & Slane, 2022; 

Strumpf et al., 2021). Recurrent miscarriage was previously defined as 3 or more pregnancy 

losses; however, more recent guidelines changed the definition to 2 or more pregnancy losses 

(Marren, 2018). Induced abortion or elective abortion is the termination of a pregnancy 

before 20 weeks of gestation, or before the foetus is viable, at a woman’s request with or 

without the presence of any medical indication, and for reasons other than maternal health or 

foetal disease (Onwere et al., 2014). Miscarriage or spontaneous abortion is the most 

common complication in early pregnancy. The American College of Obstetricians and 
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Gynaecologists (ACOG) estimated that 26% of all pregnancies end in miscarriage (Dugas & 

Slane, 2022; Strumpf et al., 2021), and the incidence of pregnancy loss among clinically 

recognised pregnancies is 12–15% (Marren, 2018). Recurrent miscarriage with 3 or more 

losses happens among 1% of couples, and 5% of couples experience 2 or more losses 

(Marren, 2018). In Australia, it is anticipated that 147,000 Australian women lose a 

pregnancy each year (Edwards et al., 2016).  

Hypertensive disorders of pregnancy (HDP) 

According to the updated definition proposed by the American College of Obstetricians and 

Gynaecologists, also known as maternal hypertensive disorders, include the following 

conditions (American College of Obstetricians & Gynecologists [ACOG], 2013):  

Chronic hypertension: Maternal blood pressure ≥ 140/90 detected after conception 

or before 20 weeks of pregnancy.  

Gestational hypertension: New-onset elevation of maternal blood pressure ≥ 140/90, 

closer to term, in the absence of proteinuria.  

Chronic hypertension with superimposed pre-eclampsia: Pre-eclampsia may 

obscure all other hypertensive disorders.  

Pre-eclampsia: Maternal blood pressure ≥ 140/90 in 2 separate measurements, at 

least 4 hours apart, after 20 weeks of pregnancy, in those pregnant women whose blood 

pressure was previously normal. Alternatively, in the situation of maternal blood pressure 

≥ 160/110, hypertension can be confirmed within shorter intervals (even minutes) to facilitate 

antihypertensive therapy soon after proteinuria. Alternately, if proteinuria is not present, new-

onset hypertension can be confirmed along with the new onset of any of these symptoms: 

thrombocytopenia, renal insufficiency, impaired liver function, pulmonary oedema, and 
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cerebral or visual symptoms (ACOG, 2013). Pre-eclampsia is categorised into early- and late-

onset pre-eclampsia (Gomathy et al., 2018).  

Early-onset pre-eclampsia is referred to pre-eclampsia that develops before 34 weeks 

of pregnancy, while late-onset pre-eclampsia develops at or after 34 weeks of pregnancy 

(Gomathy et al., 2018).  

Eclampsia: Eclampsia is defined as grand mal seizures in women with pre-eclampsia 

without any neurological conditions that could be responsible for the seizures (August & 

Sibai, 2013). 

Postpartum hypertension: Pre-eclampsia can develop anytime in the postpartum 

period, including pre-eclampsia with severe systemic organ involvement and seizures 

(ACOG, 2013). 

In 2017, the American College of Cardiology and American Heart Association issued 

a clinical practice guideline on hypertension that reclassified the previous category of 

prehypertension into elevated BP (systolic BP 120–129 mmHg) and stage 1 hypertension 

(systolic BP 130–139 mmHg or diastolic BP 80–89 mmHg). The American College of 

Obstetricians and Gynaecologists guidelines do not incorporate the most recent hypertension 

definitions, and this is an area in which new evidence is essential (Ying et al., 2018). 

Worldwide, the prevalence of HDP ranges between 5% and 10%. This condition is 

increasing with the rising prevalence of cardio metabolic disease in younger women 

(Hauspurg et al., 2019; Umesawa & Kobashi, 2017; Ying et al., 2018), with the prevalence of 

chronic hypertension 1–5%, gestational hypertension 6–7%, chronic hypertension with 

superimposed pre-eclampsia 0.2–1%, and pre-eclampsia 5–7% (ACOG, 2013; Ying et al., 

2018). 

The prevalence of HDP among women of reproductive age is high in Australia 

(Australian Health Ministers’ Advisory Council, 2012). In New South Wales alone, the 
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prevalence rate of all types of HDP was estimated to be 4.5% in 2018 (Centre for 

Epidemiology and Evidence, 2019). 

Gestational diabetes 

Gestational diabetes (GDM) is defined as any degree of glucose intolerance that is first 

detected during pregnancy, but this definition has severe limitations (American Diabetes 

Association, 2020). Depending on the severity of the condition, medication and/or diet 

modification are used to manage the complication (American Diabetes Association, 2020). 

GDM is one of the most prevalent endocrinopathies during pregnancy and affects 4–12% of 

all pregnancies depending on the type of diagnostic criteria as well as the prevalence of 

associated risk factors such as T2DM, BMI, advanced maternal age, and ethnicity (Ramezani 

Tehrani et al., 2021). It is the fastest-growing type of diabetes in Australia, and according to 

Diabetes Australia, the prevalence of GDM has increased from 7.0% in 2013 to 13.1% in 

2017 (Diabetes Australia, 2020). 

The overall rate of GDM in NSW is 13.7% (Centre for Epidemiology and Evidence, 

2019), affecting 15% of all pregnancies in women aged 15–49 (Australian Institute of Health 

and Welfare, 2019c). The risk of GDM increases with maternal age, peaking in the age group 

of 45–49 years (Australian Institute of Health and Welfare, 2019c) The prevalence of GDM 

varies slightly in different regions of Australia; for example, in 2016–2017, the rate of GDM 

was 16% in New South Wales and 17% in both the Australian Capital Territory and the 

Northern Territory (Australian Institute of Health and Welfare, 2019c). Women with prior 

GDM are at a 1.4–2-fold increased risk of T2DM, a twofold increased risk of hypertension, a 

twofold increased risk of stroke, and a 2.8-fold increased risk of IHD (Cho et al., 2020). 

A thorough review of the literature indicated a lack of current data on the recent 

trends of the impact of the complications in pregnancy on the development of CVD in the 
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future among the affected women in Australia (Hare et al., 2020; Wertaschnigg et al., 2022). 

Another major shortcoming in the literature is the need for evidence showing the level of 

awareness related to the complications among the affected women and healthcare providers 

as well as the current risk management model. The recent rapid sociodemographic shift and 

population growth in Australia – with a specific reflection on the western suburbs and north 

Sydney as having the most cultural diversity in New South Wales – have negatively affected 

the reliability of the available data.  

Gender differences in cardiovascular assessment and management  

Timely identification of individuals at risk of CVD events can lead to development of better 

prevention schemes and clinical outcomes (Cho et al., 2020). WHO highlights that primary 

prevention of CVD through risk-factor reduction is the potential solution to decrease future 

CVD burden (WHO, 2018). Risk-factor reduction starts with risk-factor assessment, which 

requires a detailed medical history and physical examination to evaluate traditional and 

gender/sex-specific risk factors (Lloyd-Jones et al., 2019). Primary healthcare providers 

maintain a central role in the primary assessment and prevention of CVD. Screening for CVD 

risk has been widely implemented in many developed countries to systematically detect high-

risk individuals who may need CVD risk reduction through pharmacological interventions or 

lifestyle modifications (Garcia et al., 2016).  

For more than 2 decades, the paradigm in primary prevention of CVD has focused on 

the concept that the intensity of prevention efforts should match the absolute risk of 

developing an incident CVD event of individuals (Lloyd-Jones et al., 2019). Absolute CVD 

risk refers to the probability of an acute coronary event happening within a specified time 

frame, usually 5 or 10 years (Australian Institute of Health and Welfare, 2019b). It reflects an 

individual’s overall risk of developing CVD, and its estimation provides the opportunity of 



 22 

identifying patients who are at enough risk and need quality treatment, with a higher 

probability of net individual and social benefit (Lloyd-Jones et al., 2019). Absolute risk 

estimation also allows for the assessment of potential profits from intensive lifestyle 

modification, and direct comparison of potential benefits or harms from preventive 

pharmacological prevention treatments to assist clinicians and patients to make informed 

decisions (Lloyd-Jones et al., 2019). A person’s absolute risk can be estimated in a short time 

in clinical practice with widely available tools (Motamed et al., 2017).  

Over the past decades, several robust and multivariable CVD risk assessment tools 

have been developed from large perspective cohort studies or randomised trials to estimate 

CVD risk in time intervals ranging from 4 to 12 years (Motamed et al., 2017). To make these 

tools more practical for healthcare providers, information from the patient’s medical history 

and laboratory tests are utilised. These tools are available in the form of simplified charts or 

tables in paper or computer-based formats (Motamed et al., 2017). They differ in the type and 

number of variables used, definitions of endpoints and the population in which they were 

developed and validated (Baart et al., 2019). Some of these tools are more widely used 

worldwide, including the Framingham Risk Score, pooled cohort equations, the American 

College of Cardiology/AHA risk prediction tool, the Reynolds Risk Score, and the systematic 

coronary risk evaluation (SCORE) equations (Lloyd-Jones et al., 2019).  

The common variables used in the estimation of absolute CVD risk include age, sex, 

race, total cholesterol, HDL-C levels, systolic blood pressure, current smoking, 

antihypertensive therapy, history of diabetes mellitus, C-reactive protein level, and parental 

history of MI before age 60 years (Hedlin et al., 2019; Motamed et al., 2017). However, 

debates remain on what is the most important for risk estimation, the most generalisable 

outcomes across populations, and the necessity for a remodelling or recalibration in 

populations other than the source cohort (Lloyd-Jones et al., 2019). Framingham 10-year 
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CHD risk score is used widely in different countries to make appropriate CHD preventive 

recommendations (Garg et al., 2017; Klisić et al., 2018). The original Framingham Risk 

Score was developed to evaluate CHD risk and then improved by the third Adult Treatment 

Panel in 2002 with a focus on hard CHD endpoints, death, and nonfatal MI. The 2008 

Framingham General CVD Risk Score included additional cardiovascular endpoints of 

stroke, heart failure, and peripheral arterial disease (Garg et al., 2017). 

The risk level is calculated using age, sex, total cholesterol, and HDL-C levels, 

smoking history, systolic blood pressure, and whether the patient has been treated for 

hypertension, diabetes, or smoking (Klisić et al., 2018). The updated version excluded 

diabetes, as T2DM was considered a CHD risk equivalent, possessing the same 10-year risk 

as patients with previous CHD (Klisić et al., 2018). Based on Framingham Risk Score 

estimation, individuals with a score above 20% are considered at high CHD risk within 10 

years. High-risk groups also include individuals with established CVD as well as those with 

CHD equivalents such as diabetes and chronic renal disease. Individuals with a 10-year CHD 

risk of 10–20% are at intermediate risk, and those with less than 10% are considered as low 

risk (Saeed et al., 2017). The Reynolds Risk Score was initially developed for women 

without diabetes. This tool does not include current blood pressure medication use, but 

considers haemoglobin A1C in female patients with diabetes, family history, and high-

sensitive C-reactive protein in CVD risk assessment of both men and women. This risk tool 

has been validated in both genders (Cook et al., 2012; Hedlin et al., 2019). 

Overall, although these risk assessment tools provide an improved estimate of CVD 

risk among individuals, there are still some challenges in using them. One of these challenges 

is that they usually underestimate CVD risk in women (Isiadinso & Wenger, 2017), likely 

because female-specific risk factors are rarely included in these risk assessment models 

(Baart et al., 2019). CVD is largely preventable, and almost 75% of CHD cases in women 
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can be prevented by adopting healthy lifestyle choices, such as smoking cessation (Díaz-

Gutiérrez et al., 2018). Special attention is needed when considering preventive or treatment 

options for women as they have different manifestations of CVD, and women’s responses to 

risk factors and treatments are different (Cho et al., 2020). Further, some risk factors are 

unique to women, such as complications of pregnancies (Cho et al., 2020). According to the 

American College of Cardiology/American Heart Association guideline for prevention of 

CVD in women, preventive measures should be designed based on the individual’s risk score 

(Lloyd-Jones et al., 2019). However, this guideline still recommends that counselling on 

lifestyle interventions, including smoking cessation, physical activity, a heart-healthy diet, 

and weight maintenance, is important for all women, regardless of their risk level, even if 

only to reinforce established healthy behaviours (Lloyd-Jones et al., 2019).  

Also, this guideline recommends that risk-factor interventions such as blood pressure 

or hyperlipidaemia control should apply to all risk groups as well as women with a high risk 

for CVD (Lloyd-Jones et al., 2019). Additionally, selected women at intermediate risk should 

receive aspirin and beta blockers unless contraindicated (Lloyd-Jones et al., 2019). 

Furthermore, this guideline emphasises that women with a high risk for CVD, especially 

those with overt CHD, should be screened and treated for depression, as this comorbidity 

confers a significantly increased risk for developing CVD and is a major barrier to the 

adoption of healthy lifestyle behaviours, and it is associated with a higher risk for first and 

recurrent MI (Lloyd-Jones et al., 2019). Depression is more prevalent in women than men 

(Lloyd-Jones et al., 2019; Mosca et al., 2011b).  

The American College of Cardiology/AHA guideline emphasises that it is crucial to 

improve CVD risk assessment in women so that they receive quality preventive care. 

However, generally, CVD risk factors in women are under recognised, diagnosed, and treated 

(Di Giosia et al., 2017; Shah et al., 2016). Several studies demonstrated that women receive 
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suboptimal CVD prevention care compared to men (Di Giosia et al., 2017; Shah et al., 2016). 

Similarly, women of all age groups in Australia are less likely to have risk factors assessed in 

primary healthcare (Lee et al., 2019). For instance, although body size can be calculated 

easily during consultation, height, weight, and specifically waist circumference are not 

measured in primary care in Australia (Lee et al., 2019). Moreover, the historical assumption 

that CVD is a condition that mainly affects men resulted in women with a history of CVD 

being less likely to be managed based on guidelines compared with their male counterparts 

(Lee et al., 2019). The underestimation of CVD in women leads to inadequate screening, 

diagnostic angiograms, and interventional procedures (Gao et al., 2019; Thompson & 

Daugherty, 2017).  

Compared to men with similar CVD risk, women are less likely to receive preventive 

treatment, such as lipid-lowering therapy, aspirin (ASA), and therapeutic lifestyle changes 

(Garcia et al., 2016). Also, when medication is prescribed, treatment in women is less likely 

to be adequate to achieve optimal outcomes (Gao et al., 2019). For instance, women with 

high blood pressure are less likely to have their blood pressure at the target goal, or women 

with hyperlipidaemia, especially those with diabetes mellitus, are less likely to be treated 

with statins to lower LDL-C levels (Gao et al., 2019). Likewise, cardiac rehabilitation is used 

55% less in women, partially because women are less likely to be referred to cardiac 

rehabilitation programs by their physicians (Garcia et al., 2016).  

In addition, most trials of cardiac medications have focussed on males, with a notable 

absence of female subjects, leading to an inability to draw sex-specific conclusions about 

effectiveness of cardiac medications (Gao et al., 2019). Increasingly, however, there is 

recognition that the therapeutic approach to CVD should be sex-specific because of sex-

related disparities in cardiovascular physiology and response to treatments (Gao et al., 2019). 

For example, it has been found that the effects of aspirin in preventing stroke and MI are 
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different for men and women. In addition, women are more likely to experience bleeding as a 

side effect of anticoagulants, further highlighting the physiological differences between the 

sexes that remain under research (Gulati, 2017). 

Healthcare system in Australia 

The healthcare system in Australia includes a multifaceted variety of public and private 

providers, settings, and supporting mechanisms, providing a wide range of services, from 

public health and preventive services to primary healthcare, emergency health services, and 

hospital-based treatment in public and private hospitals. Australia’s federal, state, territory, 

and local governments share responsibility for running the health system. While some aspects 

of the Australian healthcare system are the same nationwide, other aspects vary depending on 

the location, with variances between states, cities, and rural and remote areas. For example, 

access to various healthcare providers varies depending on location (Australian Government 

Department of Health and Aged Care, 2022). 

General practitioners and emergency departments are the leading portals to other 

health services, including specialists. For most people with illnesses, primary healthcare, such 

as general practitioners and midwives, are their first point of access (Australian Government 

Department of Health and Aged Care, 2022). Medical specialists work in a chosen area of 

medicine, such as cardiology or obstetrics and gynaecology, and work in the private sector or 

private or public hospitals. Usually, individuals seeking specialist care need to be referred by 

their general practitioners (Australian Government Department of Health and Aged Care, 

2022). 

Significance of the study 

Despite considerable progress in managing CVD in recent decades, it remains a significant 

health problem and the leading cause of death worldwide for both men and women (WHO, 
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2017). In 2016, CVD accounted for 31% of all global deaths, and projections from 2016 

indicate that 23.3 million people will die from CVD by 2030 (WHO, 2017). In Australia, in 

2017–2018, 4.8% of women aged 18 and over had one or more heart or vascular disease or 

stroke, with approximately 206,000 women having CHD (Australian Institute of Health and 

Welfare, 2019b). CVD was responsible for 12% of the total burden of disease and injury 

among Australian women in 2015, with CHD alone accounting for 5% of the burden 

(Australian Institute of Health and Welfare, 2019b) (Australian Institute of Health and 

Welfare, 2019b). Many Australian women have at least one of the well-known behavioural or 

biomedical CVD risk factors (Australian Institute of Health and Welfare, 2019b). 

In 2017–2018, a significant proportion of Australian women had modifiable risk 

factors for CVD. Specifically, 11% of women smoked daily, 59% did not meet physical 

activity guidelines, 89% did not consume the recommended daily serves of vegetables, and 

44% did not eat the recommended daily serves of fruit (Australian Institute of Health and 

Welfare, 2019b). In addition, 60% of women were overweight or obese, and 20% had 

uncontrolled high blood pressure (Australian Institute of Health and Welfare, 2019b). 

Women aged 55 years or older with at least 2 major risk factors are 3 times more likely to die 

from CVD by age 80 than men with zero or one CVD risk factor (Australian Bureau of 

Statistics, 2015; Australian Institute of Health and Welfare, 2019b). An estimation of CVD 

risk in women suggested that almost 14% of Australian women aged 45–74 had a high 

absolute risk of a CVD event over the next 5 years (Australian Institute of Health and 

Welfare, 2019b). Of concern, only 48% of high-risk women who had previous CVD received 

lipid-lowering medication, 63% received blood pressure–lowering medication, and 34% 

received both lipid-lowering and blood pressure–lowering medications (Australian Institute 

of Health and Welfare, 2019b). 
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Modifiable risk factors related to CVD are self-imposed conditions, meaning that 

CVD is mainly a preventable condition (Heart Disease and Stroke Prevention, 2016; Kelly & 

Fuster, 2010). Adopting healthy lifestyles such as avoiding smoking, controlling weight, 

having a healthy diet, and engaging in a physically active lifestyle can considerably decrease 

the risk of CVD by preventing the onset of some of the risk factors, such as obesity, T2DM, 

and hypertension (Lind et al., 2014). It is worth noting that pregnancy is accompanied by 

significant changes in women’s hormonal settings that can affect the cardiovascular system 

(Kodogo et al., 2019). 

These changes may increase the risk of developing CVD later in life. In particular, a 

history of pre-eclampsia, gestational diabetes, and preterm delivery has been associated with 

an increased risk of CVD, including hypertension, CHD, and stroke (Wu et al., 2019). 

Therefore, it is crucial to identify women who are at high risk of CVD early in life, especially 

those with a history of complications during pregnancy, and provide appropriate preventive 

interventions. These interventions should include lifestyle modifications such as adopting 

healthy diets, engaging in regular physical activity, and avoiding smoking, as well as medical 

interventions such as blood pressure–lowering and lipid-lowering medications if needed. By 

addressing these risk factors early in life, we can reduce the burden of CVD in women and 

improve their overall health and wellbeing. 

In contrast, HDL-C increases rapidly within the second trimester but decreases 

notably during the third trimester (Wu et al., 2019). With every subsequent pregnancy, HDL-

C levels are lower than previous levels (Mankuta et al., 2010; Wu et al., 2019). These 

physiological changes are uncomplicated for most women. However, for 30% of women who 

experience complications of pregnancy, these adverse pregnancy outcomes may serve to 

identify women at risk for CVD who would not have been detected using traditional risk 

assessment tools (Wu et al., 2019). Pre-pregnancy conditions such as obesity, genetic 
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thrombophilia (Cho et al., 2019), unrecognised pre-pregnancy hypertension, or diabetes 

(Alladin & Harrison, 2012) are important indicators and could predispose women to some of 

the complications of pregnancy, such as HDP or GDM (Muto et al., 2016). Furthermore, 

there is compelling evidence that some of the complications of pregnancy, such as HDP, 

pregnancy loss (stillbirth and miscarriage), and GDM, contribute to the development of CVD 

in women in their future life (Harreiter et al., 2014; Mahendru & Morris, 2013; Oliver-

Williams et al., 2013). CVD and some of the complications of pregnancy share common risk 

factors; thus, earlier efforts to prevent CVD risk in women may also prevent the onset of 

some of the complications of pregnancy (Wu et al., 2019). 

There has been insufficient attention given to the CVD risks of women who 

experience complications during pregnancy (Lloyd-Jones, 2010; Tran et al., 2020). While 

follow-up care for these women can provide an opportunity for assessment, communication, 

and management of possible associated risks in the future, the current follow-up care for 

women with a history of complicated pregnancy is limited (Daly et al., 2018; Fabiyi et al., 

2019). For instance, Daly et al. (2018) reported that less than 60% of women diagnosed with 

GDM in one of their pregnancies were screened for T2DM within the first year of the index 

pregnancy in primary care, and the proportion screened rapidly declined after this period, 

even though the National Institute for Health and Care Excellence guideline recommended 

annual screening for T2DM for all women with a history of GDM in one of their pregnancies 

(Daly et al., 2018). Moreover, few women received education and information about the 

long-term risks of CVD associated with their obstetric history (Fabiyi et al., 2019). 

Behavioural change is a complex and multifaceted process, but research has shown 

that improving high-risk women’s knowledge, awareness, and perception of CVD risk can 

facilitate behaviour change and reduce their risk (Boo et al., 2017). Therefore, it is crucial to 

increase women’s awareness of CVD risk factors and encourage them to engage in 
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appropriate actions to reduce their risk. A heart-healthy lifestyle should be promoted among 

women of all ages, and healthcare providers should provide advice and guidance. Healthcare 

providers’ knowledge, beliefs, and attitudes can influence patients’ health outcomes by 

shaping their decisions about treatment approaches (Qadi et al., 2019; Young et al., 2012). 

The primary objectives of this study are to evaluate the levels of knowledge of CVD risk 

among women with a history of pregnancy complications and healthcare providers, as well as 

to gain insight into their engagement in CVD risk-reducing interventions and programs. 

Conclusion of the chapter 

This chapter introduced the thesis including its aims and research questions and provided a 

background to the research. The background included an overview of CVD and its risk 

factors, the risk of CVD in women in general and in those with a history of complications of 

pregnancy, gender differences in cardiovascular assessment and management, and healthcare 

systems in Australia. Lastly, the significance of the study was discussed. The following 

chapter presents the theoretical framework of the study. 
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Chapter Two: Theoretical Framework 

Introduction to the chapter 

The previous chapter introduced the aims and research questions of the thesis and provided 

background information on CVD and its risk factors, the increased risk of CVD in women 

with a history of complications of pregnancy, gender differences in cardiovascular 

assessment and management, and the healthcare system in Australia. The chapter also 

discussed the significance of the study.  

This chapter serves as the theoretical framework for the thesis. It builds upon the 

introduction in chapter one, which highlights the importance of reducing CVD risk in women 

with a history of complicated pregnancy. The chapter provides a comprehensive explanation 

of the key concepts and theories relevant to this study. These include health promotion, 

health education, healthcare providers’ competency in promoting health, and preventing 

disease in individuals. Kanter’s Theory of Structural Power in Organisations is discussed as a 

valuable tool to empower healthcare providers to effect change. This theory is used to explore 

the power dynamics within healthcare organisations and how these dynamics impact the 

ability of healthcare providers to promote health and prevent disease in their patients. In 

addition, the chapter provides an overview of existing health behaviour models and theories, 

including the Health Belief Model, the Theory of Planned Behaviour, and the 

Transtheoretical Model. These theories explain the role of knowledge and risk perception in 

changing unhealthy behaviours and promoting healthy behaviours. Overall, this chapter sets 

the stage for the thesis by establishing the theoretical foundation necessary to understand the 

role of healthcare providers in reducing CVD risk in women with a history of complicated 

pregnancy. It demonstrates the importance of empowering healthcare providers to promote 

health and prevent disease in their patients and provides a framework for understanding how 

this can be achieved. 
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Health promotion 

Health promotion includes a ‘combination of educational, organisational, economic and 

political actions’ (Howat et al., 2003) to empower individuals and communities to increase 

control over their health and improve it. Health promotion includes the elements of health 

protection, health education, and disease prevention (Kirsten, 2001; Sharma & Branscum, 

2020). Health protection often deals with public policies aimed at preventing diseases at the 

population level (Sharma & Branscum, 2020; WHO, 2012). For instance, nutrition facts 

panels aid consumers in the evaluation of food and nutrient information, so people with 

special conditions such as high blood-cholesterol levels or diabetes can easily collect this 

information from the food labels and make healthy food choices (Guthrie et al., 2015; Kozup 

& Hogarth, 2008). 

Disease prevention is defined as activities and methods to reduce the possibility that a 

disease or disorder will affect a person, interrupting or slowing the disease’s progress or 

reducing disability (Cavusoglu & Demirbag-Kaplan, 2017; WHO, 2014). Levels of 

prevention include primary prevention, which aims to lessen the possibility of a disease or 

disorder occurring; secondary prevention, which focuses on disrupting, preventing or 

reducing the progress of a disease at an early stage; and tertiary prevention, which stops the 

progression of damage following a disease (Cavusoglu & Demirbag-Kaplan, 2017; Willcox, 

2015; WHO, 2014). The primary purpose of any health system is to prevent disease and 

reduce ill health to keep people as healthy as possible for as long as possible. Decreasing the 

adverse effects of an illness, disability, and injury increases the number of people who can 

work and improves the quality of life of individuals (Fry & Zask, 2017; Gruszin et al., 2012). 

This approach to disease prevention highlights the importance of lifestyle choices and 

personal behaviour in defining a person’s health condition (Willcox, 2015; WHO, 2012). In 

1986, WHO provided a framework for an effective health promotion practice in its Ottawa 
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Charter for Health Promotion, the most well-known health promotion initiative (Fry & Zask, 

2017; Gilbert et al., 2010). The 5 main strategies described by the Ottawa Charter include: 

building healthy public policy, creating supportive environments, strengthening community 

actions, developing personal skills, and reorienting health services (Fry & Zask, 2017; Gilbert 

et al., 2010). In clinical settings, health promotion focuses on targeted individuals (Australian 

Institute of Health and Welfare, 2012; Willcox, 2015).  

Health education and the role of healthcare providers in health education and health 

promotion  

Health education is an integral part of health promotion. It refers to planned and deliberately 

designed teaching opportunities that provide health facts and develop life skills for 

individuals and the community (Pueyo-Garrigues et al., 2019; WHO, 2012). Health education 

aims to inform individuals about the nature of health and the cause of illness and elucidate 

the risk associated with lifestyle-related behaviours. It strives to motivate individuals to adapt 

behaviour change by directly influencing their values, beliefs, and attitude system, where it is 

believed that the person is at risk or has already been affected by illness/disease or disability 

(Sharma & Branscum, 2020; Van Achterberg et al., 2011). The central purpose of health 

education is to increase a person’s skills and knowledge and health literacy about health and 

healthy behaviours (Sharma & Branscum, 2020; Van Achterberg et al., 2011).  

Health education and health promotion are integral to the role of healthcare 

professionals. Primary healthcare providers, particularly general practitioners, have a 

significant role in achieving the goals of health promotion and disease-prevention programs 

(Achhra, 2009; Porter et al., 2014), and they are considered the main sources of health 

information for patients and the community (Achhra, 2009; Porter et al., 2014). Health 

promotion is also a key component of clinicians including those of nursing and midwifery 
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practice. Nurses and midwives are expected to actively engage in promoting the health of 

individuals, families, communities, and populations (Raingruber, 2014). The US National 

Commission for Health Education Credentialing has identified 7 major responsibilities for 

health educators, including evaluating individual and public needs for health education, 

developing operative health education programs, applying for health education programs, 

evaluating the effectiveness of health education programs, cooperating with health and health 

education recourses and needs, coordinating the provision of health education services, and 

acting as resource people in health education (McKenzie et al., 2016; WHO, 2012). 

Individuals need to be supported to maintain or promote their health status (Willcox, 

2015). Healthcare providers can be effectively involved in health promotion initiatives by 

adopting an all-inclusive approach that aims to empower and educate individuals and 

communities to take better control over their health (Kumar & Preetha, 2012; Willcox, 2015). 

The Ottawa Charter has identified empowering individuals and relevant organisations as a 

critical factor in creating sustainable health systems, and empowerment starts with 

individuals (Kayser et al., 2019). Therefore, educating women at higher risk for developing 

CVD is essential in engaging them in risk-reducing programs to reduce their future CVD risk. 

The primary purpose of health education and health promotion strategies is to promote 

healthy behaviours that may reduce or prevent morbidity and mortality (Lin et al., 2004; 

Raingruber, 2014). For example, a healthy diet helps prevent the development of many 

diseases such as CHD and diabetes (Pallazola et al., 2019), or promoting physical activity 

helps to prevent or reduce the incidence of diseases such as CVD and diabetes (Tian & Meng, 

2019). These behaviours result in improved cardiovascular health and reduced mortality and 

morbidity from CVD. 
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Healthcare providers’ perceived competency in health education and health promotion  

Promoting healthy behaviours has been shown to effectively reduce or prevent morbidity and 

mortality among populations (Lin et al., 2004; Willcox, 2015). Healthcare providers can 

empower women with a history of pregnancy complications to take control of their health by 

becoming engaged in lifestyle-modification and risk-reduction programs to prevent the 

development of CVD later. However, this requires that healthcare providers themselves are 

sufficiently empowered and knowledgeable about CVD risk and risk-reducing programs to 

support these women effectively.  

Research reveals that healthcare providers are not routinely involved in providing 

appropriate information and support with the aim of changing individuals’ unhealthy 

behaviours (Laverack, 2017) due to barriers such as lack of time, reimbursement, support 

services, and adequate training (Laverack, 2017). Generally, healthcare providers including 

general practitioners feel more capable and confident in diagnosing and treating diseases than 

in dealing with health promotion and health-prevention issues (Porter et al., 2014; Van 

Achterberg et al., 2010). Thus, there remains a huge scope for improvement in practice for 

healthcare providers to extend their health promotion skills and activities by focusing on the 

various aspects of the Ottawa Charter framework (Achhra, 2009; Porter et al., 2014).  

The healthcare sector is a self-motivated environment that must continuously adapt to 

evolving knowledge and government policies (Fry & Zask, 2017; Gilbert et al., 2010) to 

enable healthcare providers to access evidence-based, effective health promotion strategies 

and tools. For example, choosing appropriate health promotion materials is essential to the 

development of an individual’s health promotion plans (Australian Health Ministers’ 

Advisory Council, 2012; Fry & Zask, 2017), and health education and health promotion 

materials should be chosen depending on the target groups’ specific risks and needs 

(Australian Institute of Health and Welfare, 2012; Willcox, 2015). Hence, healthcare systems 
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can use frameworks and theories, such as Kanter’s Theory of Structural Power in 

Organisations, to empower healthcare providers to be competent in providing quality care. 

Kanter’s Theory of Structural Power in Organisations 

Kanter et al. (1993), in their theory of Structural Power in Organisations, defined power as 

the ability to use resources to accomplish expected outcomes. The theory considers formal 

and informal empowering strategies. Formal power results from specific job characteristics, 

such as flexibility, adaptability, and creativity, associated with discretionary decision-making, 

visibility, and centrality to organisational purpose and goals. Informal power results from 

social connections, and the development of communication and information networks with 

supporters, peers, and cross-functional groups (Pennbrant et al., 2014). Kanter et al. (1993) 

suggested that empowering the workforce using formal and informal power could facilitate 

healthcare providers’ access to information, opportunities, and support, which could help 

them improve the quality of their practice (Pennbrant et al., 2014). A high level of formal and 

informal empowering structures in an organisation helps healthcare professionals to perform 

their tasks in meaningful and effective ways (Kanter, 1993; Pennbrant et al., 2014). Kanter’s 

theory of structural power in organisations was examined in a non-experimental cross-

sectional survey conducted by Duff (2019). Researchers in this study investigated a proposed 

model that elucidates the connections between educational structural empowerment, 

psychological empowerment, nurse practitioner role competence, and patient safety 

competence. The study adopted a convenience sample comprising Nurse Practitioners who 

were educated in Canada. This group consisted of individuals who had completed a Nurse 

Practitioner program within the last two years. The study model sought to evaluate how 

educational structural empowerment impacts both nurse practitioner role competence and 

patient safety competence, with psychological empowerment playing a partial mediating role. 
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Health behaviour theories and models 

Changing people’s risk behaviour is challenging, and many strategies that aim to promote 

individuals’ health by changing their unhealthy behaviours fail, especially in the long term 

(Sharma & Branscum, 2020; WHO, 2012). Effective interventions often use health behaviour 

theories to help clarify the processes for changing health behaviours and influences of 

complex factors. These theories are used as a compass to help health-policy planners detect 

the most appropriate target audience, identify the most appropriate methods for development 

and change, and appropriately define expected outcomes (Sharma & Branscum, 2020; WHO, 

2012). Most programs aim to help individuals improve their health, prevent disease, or 

manage their chronic health conditions, such as high blood pressure (Sharma & Branscum, 

2020). 

Overall, 3 common themes have been identified in the published literature concerning 

the nature and strength of intervening variables on human behaviour; these themes include 

environmental supports and contexts, individual capacity, and interpersonal relationships and 

supports (Sharma & Branscum, 2020; WHO, 2012): 

1. Environmental supports and contexts

Health education consists of programs that target or teach individuals and smaller 

groups, such as families. When health education targets whole communities or larger 

The outcomes of the study indicated that the learning environment considerably influences 

how newly graduated nurse practitioners perceive psychological empowerment, shedding 

light on their competence development at work. These findings provide support for Kanter’s 

theoretical framework regarding competence development in the workforce, offering insights 

into how recently graduated nurse practitioners in Canada perceive their roles and 

competencies related to patient safety (Duff, 2019). 
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groups, it is considered to be health promotion. Thus, the environmental context falls 

mainly within the realm of health promotion (Sharma & Branscum, 2020; WHO, 2012). 

Two community-level health education theories include Communication Theory, which 

aims to explain how different types of communication affect health behaviour, and 

Diffusion of Innovations Theory, which strives to understand how new ideas and social 

practices spread within a community (Sharma & Branscum, 2020; WHO, 2012). These 

theories are helpful in health education, as they can assist healthcare professionals in 

finding a suitable communication method to better communicate the health risks, inform 

people about the importance of healthy lifestyles, and influence behaviour changes 

(Sharma & Branscum, 2020; WHO, 2012). Health systems can apply these theories to 

educate the public about cardiovascular diseases, which are the leading cause of death 

worldwide.  

2. Individual capacity 

The core concepts that are related to behaviour change at the individual capacity level include 

awareness and knowledge, beliefs, opinions and attitudes, self-efficacy, intentions, and 

personal power (Sharma & Branscum, 2020; WHO, 2012). Theories or models that address 

the individual capacity level are as follows:  

a. The Activated Health Education model  

This model consists of 3 phases (Sharma & Branscum, 2020; WHO, 2012): 

i. the experiential phase, in which people could assess their health through 

activities/experiences (Dennison & Golaszewski, 2002) 

ii. the awareness phase, which gives people information explaining the reasons 

for doing the first phase (the experiential phase). This phase provides 
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information about their risk and how they can change their behaviour 

(Dennison & Golaszewski, 2002). 

iii. the responsibility phase, in which individuals are involved in the process of 

changing their behaviour, facilitating their health values, and developing an 

individualised plan for behaviour change (Dennison & Golaszewski, 2002). 

Participants will develop their own plans of action through learning self-

management strategies, such as self-monitoring, setting measurable goals, and 

utilising social support systems (Sharma & Branscum, 2020; WHO, 2012). 

b. The Rational model or the Knowledge, Attitudes, and Practices model (KAP)  

This model is based on the principal idea that advocates better results followed by better 

education (Murray-Johnson et al., 2004). The KAP model can avail information on what is 

known, what is thought, and what is done about general or specific topics of a specific 

population. The information collected by the KAP can be used to identify knowledge gaps, 

cultural beliefs, and behavioural patterns, which may detect needs, problems, and barriers to 

support plans, and implement interventions. It also can extend the understanding of 

commonly known information, attitudes, and factors that affect behaviour, as well as generate 

baseline levels and measure changes which result from interventions. Lastly, it can be used to 

measure and classify communication procedures and sources vital for program 

implementation and effectiveness and assists with identifying the concerns of the program 

and developing decisions (Pillay, 2005).  

c. The Extended Parallel Process Model (EPPM)  

This model argues that when individuals are made aware of a health risk, they consider it in 2 

steps (Murray-Johnson et al., 2004). During the first step, they decide whether this risk 



40 

applies to them and if it is severe. When individuals acknowledge that the risk applies to 

them, they then decide whether or not they should do something about it, and whether the 

recommended action is something they can perform (Murray-Johnson et al., 2004). 

According to the EPPM, an individual will engage in 2 types of efficacies: response efficacy 

and self-efficacy. Response efficacy relates to the individual’s beliefs regarding the 

effectiveness of recommended responses to threats, and self-efficacy relates to the 

individual’s beliefs in their ability to perform the recommended actions (Gore & Bracken, 

2005). The combination of these 2 appraisals will result in the individual accepting the 

recommendation, rejecting it, or not responding. 

The EPPM also considers the element of fear and the degree to which this is elicited. 

If the fear level is low and the threat is perceived as insignificant or trivial, the individual will 

not likely proceed to efficacy evaluation, leading to no response. If the fear level is high, the 

individual is likely to respond with an efficacy evaluation, leading to acceptance or rejection. 

Acceptance occurs when both self-efficacy and fear of the perceived threat are high. When 

self-efficacy is low and fear is high, the EPPM suggests individuals follow a course of fear 

control. They will allow their emotions to dictate their actions, commonly leading to the use 

of maladaptive coping mechanisms such as denial, resistance, and/or avoidance. The 

successful use of fear appeal should result in an individual appropriately evaluating the threat 

and then engaging in recommended behaviour to control the danger instead of being guided 

by emotions. The EPPM also identifies the critical point when an individual considers the 

perceived efficacy of the recommended response. According to the EPPM, if an individual 

loses faith in the recommended response or self-efficacy, they will give up on any attempt to 

control the danger and focus on controlling their fear (Gore & Bracken, 2005). 

d. The Transtheoretical Model of Change (TTM)
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This model is also known as the Transtheoretical Model, and it proposes that individuals go 

through a series of stages when making behaviour changes. The stages are pre-contemplation, 

contemplation, preparation, action, maintenance, and termination. In each stage, individuals 

require different types of information to complete the stage successfully. 

The pre-contemplation stage is characterised by lack of awareness or denial of a 

problem. The contemplation stage is where individuals begin to recognise the problem and 

start to consider the possibility of change. The preparation stage is where individuals intend 

to take action and start to plan how to achieve their goals. The action stage is where 

individuals start to take specific steps towards behaviour change. The maintenance stage is 

where individuals work to maintain their new behaviours and prevent relapse. Lastly, the 

termination stage is where individuals have completely integrated the new behaviour into 

their lifestyle, and it has become a part of their routine. 

The TTM can be a useful framework for developing and implementing behaviour 

change interventions, as it recognises the importance of different stages in the process and 

tailors interventions to meet the needs of individuals at each stage (Rimer & Glanz, 2005).  

e. The Health Belief Model

This is one of the earliest models, containing several concepts attempting to explain how and 

why people decide to change their health behaviour. These concepts include self-efficacy, 

susceptibility, seriousness, benefits and barriers to a behaviour, and cues to action (Champion 

& Skinner, 2008). More simply, if individuals consider themselves at risk of developing an 

adverse condition and believe that they can reduce or mitigate their risk, they are more likely 

to engage in proactive health behaviours, provided that the expected benefits outweigh the 

disadvantage (Champion & Skinner, 2008). A recent systematic review by Limbu et al. 

(2022) employed the Health Belief Model as the theoretical framework to investigate the 
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f. The Theory of Planned Behaviour

This theory focuses on explaining and predicting behavioural intentions by examining 

behavioural, normative and control beliefs, attitudes, subjective norms, and perceptions of 

behavioural control (Ajzen, 2005). However, attempting to predict behavioural intentions in 

order to predict behaviour is greatly influenced by an individual’s perceived control over 

their behaviour. The less control one perceives over their behaviour, the lower the chance of 

behaviour change (Ajzen, 2011). 

A quantitative study, guided by the Theory of Planned Behaviour, investigated the 

impact of health education, media campaigns, and peer counsellor training on employees' 

well-being (Wu, 2022). This research focused on employees within the Chinese tobacco 

industry and their smoking behaviours. The study revealed that tobacco control played a 

moderating role in the relationship between employee health and the interventions of health 

education, media campaigns, and peer counsellor training. Significantly, these interventions 

led to an enhancement of employees' overall health. Furthermore, employees' perceived 

ability to control their smoking behaviours had a positive influence on their health and well-

being (Wu, 2022). This theory can be applied to improve the health behaviours of women at 

risk of developing CVD by enhancing their perceived control over risk-related behaviours. 

constructs related to COVID-19 vaccine hesitancy. The findings of this study revealed a 

significant predictive relationship between the concepts of the Health Belief Model and 

COVID-19 vaccine hesitancy. These findings underscore the value of utilising the Health 

Belief Model in predicting and comprehending the factors that either facilitate or hinder 

COVID-19 vaccine acceptance (Limbu et al., 2022). Consequently, interventions and 

educational initiatives based on the Health Belief Model have the potential to effectively 

promote health behaviours. 
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3. Interpersonal relationships and supports

Theories that focus on interpersonal relationships and supports are based on the impression 

that individuals can self-regulate their environments and actions and be acted upon by their 

environments. In other words, they create their surroundings/environments and are influenced 

by them (Sharma & Branscum, 2020). While several social learning theories focus on 

interpersonal relationships and supports, the most robust and widely used theory in health 

research is the social cognitive theory, which is explained in the following section 

(Luszczynska & Schwarzer, 2015; Sharma & Branscum, 2020). 

Social cognitive theory 

The social cognitive theory presents a collective set of factors to consider for effective health 

promotion and disease prevention programs (Luszczynska & Schwarzer, 2015). These factors 

consist of a person’s knowledge of health risks and positive results of various health 

behaviours. Perceived self-efficacy refers to a person’s ability to control their health routines 

and perceive consequence expectancies about the costs and benefits of a particular behaviour 

change. According to social cognitive theory, knowledge is essential for a change as the 

change is not possible if there is a lack of knowledge of how lifestyle habits affect health 

(Bandura, 2004). Nevertheless, other factors, including perceived self-efficacy, goals, and 

outcome expectancies, are also important factors affecting the ability of people to remove 

barriers that prevent them from embracing, implementing, and sustaining new lifestyle habits 

(Luszczynska & Schwarzer, 2015). 

By implementing social cognitive theory and other health-behaviour theories 

(Luszczynska & Schwarzer, 2015; Rimer & Glanz, 2005), individuals will be more likely to 

change behaviour even if some barriers exist (Luszczynska & Schwarzer, 2015; WHO, 

2012). In social cognitive theory and action, self-efficacy is considered the foundation for 
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human motivation (Luszczynska & Schwarzer, 2015; WHO, 2012). If individuals do not 

believe they can reach the desired outcomes through their actions, there will be a lack of 

motivation to act (Luszczynska & Schwarzer, 2015). The social cognitive theory considers 

that people’s motivation is increased when they receive support from professionals that is 

inclusive of their personal goals and facilitates the realisation that a particular behaviour is in 

their best interest (Luszczynska & Schwarzer, 2015). Strategies to increase a person’s self-

efficacy include: individuals setting goals that they can easily reach, behavioural contracting 

wherein individuals make a deal with themselves with defined goals and rewards, as well as 

monitoring and reinforcement (Luszczynska & Schwarzer, 2015; WHO, 2012). 

In relation to this study, it is important that healthcare professionals provide 

appropriate information, motivation, and support to assist women with complications of 

pregnancy in reducing their CVD risk. Thus, it is important to be aware of and have control 

over the factors that contribute to a better health state, including knowledge and awareness. 

Knowledge is required to develop competencies that help foster self-confidence in achieving 

goals and self-regulatory competencies for influencing one’s motivation and actions (Rimer 

& Glanz, 2005). Understanding the factors influencing life (either planned or unexpected) 

serves as a guide to support values (Luszczynska & Schwarzer, 2015). 

Based on cognitive processes, as knowledge and thinking abilities provide the tools 

needed for cognitive problem-solving, people first test the possible solutions to problems 

through their thinking (Luszczynska & Schwarzer, 2015). Before taking any action, possible 

solutions are rejected or retained based on perceived likely outcomes (Luszczynska & 

Schwarzer, 2015). However, wrong judgements might be made when reasoning is based on 

inadequate or incorrect information (Luszczynska & Schwarzer, 2015). In social cognitive 

theory, this process is referred to as outcome expectancies (Luszczynska & Schwarzer, 2015). 
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Outcome expectancies are subjective and refer to what a person expects their action to 

produce (Luszczynska & Schwarzer, 2015). Information accompanied by an extension of 

practical risk-reduction approaches is likely to create desirable results; people learn and 

develop effective ways of behaving under realistic solutions (Luszczynska & Schwarzer, 

2015). Furthermore, based on social cognitive theory, people behave in the same framework 

made and controlled by personal factors (Luszczynska & Schwarzer, 2015). Behaviour is 

believed to be constructed by an individual’s expectations, beliefs, self-perceptions, goals, 

and interactions (Luszczynska & Schwarzer, 2015). Hence, what people think, believe, and 

feel can affect their behaviours (Luszczynska & Schwarzer, 2015). 

Relationships between personal factors and environmental impacts are believed to 

develop through an individual’s expectations, emotional changes, and cognitive abilities 

(Luszczynska & Schwarzer, 2015). Also, these relationships are changed by social 

interactions, which act to link information and stimulate emotional reactions through 

modelling, teaching, and social persuasion. Moreover, physical characteristics, such as age, 

BMI, race, and sex, tend to impact the individual’s response to their social environment. 

Consequently, they activate various social reactions based on their social roles and/or 

positions (Luszczynska & Schwarzer, 2015). 

Utilising social cognitive theory to reduce the risk of CVD in women involves 

understanding and applying its key concepts to promote behavioural changes that promote a 

healthier lifestyle. This can be approached through various strategies, such as implementing 

educational programs that showcase credible and relatable female role models who have 

successfully adopted heart-healthy lifestyles (Ross Arena et al., 2015). Another approach to 

promoting a healthier lifestyle for women is enhancing their self-efficacy. This can be 

accomplished by offering training programs and workshops that equip women with the 

knowledge and skills needed to manage and enhance their heart health (Ross Arena et al., 
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Key personal factors in the health behaviour models 

An overview of health behaviour models and theories suggests that health knowledge and 

risk perception are essential factors in promoting healthy behaviours. These concepts will be 

further explored in the next section. 

Health knowledge 

Health knowledge refers to the knowledge and understanding people acquire through 

experience or education about health-related issues (Chin et al., 2011; Gellert & Tille, 2015). 

There are interrelationships between education, health literacy, health behaviour change and 

health status (WHO, 2012). An individual’s lifestyle is influenced by their level of education 

and social skills, as well as socioeconomic, environmental, and personal experiences. 

Individuals with high health knowledge/health literacy are more likely to effect positive 

lifestyle changes (Gellert & Tille, 2015). According to WHO, health literacy refers to how 

well a person can gather knowledge and understand information about health, how motivated 

and capable they are in accessing health information, and how well one can use such 

information to improve or maintain their health status (Sharma & Branscum, 2020; WHO, 

2012). 

Numerous studies have reported the positive impact of health literacy on health 

behaviour change (Berkman et al., 2004; Clement et al., 2009; Gellert & Tille, 2015). A 

survey conducted in the UK showed higher levels of health literacy were associated with 

health behaviours – such as eating at least 5 portions of fruits and vegetables a day or being a 

2015). Furthermore, empowering women to participate in the decision-making process 

concerning their health is another critical factor (Anderson et al., 2016; Osokpo & Riegel, 

2021). Encouraging them to reflect on how their thoughts, beliefs, and actions can impact 

their heart health is essential in this regard (Anderson et al., 2016; Osokpo & Riegel, 2021). 
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non-smoker – independent of education, gender, ethnicity, and income (Suka et al., 2015). By 

contrast, people with low health literacy show lower levels of engagement in health-

promoting behaviours and are more likely to smoke, especially during adolescence and young 

adulthood (Berkman et al., 2004; Stewart et al., 2013). 

Thus, increasing women’s knowledge and awareness of CVD risk associated with 

complications of pregnancy is an essential step towards encouraging them to engage in CVD 

risk-reducing behaviours. Although health education is an essential and fundamental part of 

health promotion, health professionals should consider that providing knowledge, materials, 

and professional support alone is not always sufficient to lead to behavioural change (Pueyo-

Garrigues et al., 2019; Van Achterberg et al., 2011). Some patients may have adequate 

knowledge about their risky behaviours and may have made frequent attempts to change 

them with no success. In these cases, healthcare providers must develop a comprehensive 

understanding of the factors that affect people’s behaviours and their decision to change them 

(Pueyo-Garrigues et al., 2019; Van Achterberg et al., 2011). 

Risk perception 

It is also important that individuals (in this study, women with complications of pregnancy) 

understand their personal risk and recognise the extent to which they are vulnerable to or at 

risk of a health threat. Although knowledge is an essential component of behaviour change, it 

is not adequate by itself to bring about behaviour change (Gellert & Tille, 2015; Spehr & 

Curnow, 2011). Thus, healthcare providers should avoid the assumption that providing 

knowledge and educational materials will be enough for patients to accomplish changes and 

they need to be more creative in the practical applications of behaviour change interventions 

(Fernandez et al., 2019; Van Achterberg et al., 2011). Healthcare providers who plan to assist 

patients in changing their health behaviours can be more effective if they target patients’ 
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awareness of their personal risk (Fernandez et al., 2019; Van Achterberg et al., 2011). This 

can be achieved through risk communication tool and self-monitoring of behaviour, as well 

as discussing the intention with goal setting, and ways to increase social support or increase 

self-efficacy through planning coping responses (Fernandez et al., 2019; Van Achterberg et 

al., 2011). 

The perception of personal risk drives behaviour changes considerably more than 

having general knowledge of a hazard or estimations of risks (Spehr & Curnow, 2011). 

Therefore, healthcare professionals should be more vigilant in their practice and provide the 

correct information at the right time and in a way that helps people acquire a reasonable 

perception of risk (Shahmoradi et al., 2017). Thus, to reduce the burden of CVD among 

women, particularly for women at high risk, such as those with a history of complicated 

pregnancy, it is important that these women are aware of the risk and perceive themselves at 

risk. This insight can help health researchers and providers develop strategies that effectively 

engage high-risk women in CVD risk-reduction behaviours (Collins et al., 2004). 

Misperception of personal CVD risk has been consistently reported in both developed and 

developing countries (Azahar et al., 2017; Gholizadeh et al., 2010). Helping women to 

identify how to combat CVD risks can increase their motivation to take positive action with 

risk-reducing behaviours (Azahar et al., 2017; Gholizadeh et al., 2010). 

Understanding the challenges and barriers that women encounter in maintaining CVD health, 

as viewed through the lens of health behaviour models, is crucial for developing effective 

strategies to address these issues. According to the health belief model, women may 

underestimate their vulnerability to CVD or its severity due to misconceptions that it 

primarily affects men or older individuals. Also, some perceived barriers such as time 

constraints, financial concerns, or lack of social support may outweigh the perceived benefits 

of engaging in heart-healthy lifestyles for some women. Similarly, drawing from the Social 
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Cognitive Theory, low self-efficacy may hinder women from engaging in cardiovascular 

health behaviours due to their lack of confidence in their ability to initiate and maintain 

lifestyle changes. In addition, based on the Theory of Planned Behavior, social and cultural 

norms, as well as attitudes towards cardiovascular health behaviours such as exercise, a 

healthy diet, and preventive screenings, can influence women's intentions to embrace a 

healthier lifestyle. Socioeconomic disparities, including income, education, and employment, 

may also restrict access to healthcare, healthier diets, and opportunities for physical activity, 

thereby impacting cardiovascular health. Finally, following the Health Literacy Model, 

limited health literacy can prevent women from understanding and adhering to medical 

guidelines or effectively managing their cardiovascular health. 

Conclusion of the chapter 

This chapter presented the theoretical foundation underpinning of this thesis and explained 

the key concepts, including health promotion and health education. Healthcare providers’ 

competency to promote health and prevent disease in individuals was discussed, and Kanter’s 

Theory of Structural Power in Organisations as a valuable theory to empower healthcare 

providers in their health promotion and disease prevention role was presented. Furthermore, 

an overview of the main health behaviour models and theories was provided, and the role of 

knowledge and risk perception in changing unhealthy behaviours was discussed. Key 

elements related to health behaviours such as perceived susceptibility and severity, perceived 

barriers, health literacy levels, and interpersonal and community influences in cardiovascular 

health among women were identified. Despite extensive efforts to enhance nationwide 

awareness, only 45% of women and less than half of all healthcare providers recognise CVD 

as the leading cause of death in women or as the primary concern for women's health (Brown 

& Smith et al., 2020). Over the past decade, increasing evidence has emerged indicating that 
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will provide a comprehensive review of the literature on CVD risks among women who have 

experienced complications during pregnancy. 

women who have experienced specific complications during pregnancy face an elevated risk 

of developing CVD later in life. Therefore, improving the level of knowledge and awareness 

of women and healthcare providers in this regard is essential to prevent  CVD morbidity and 

mortality among this hight risk population group (Hauspurg et al., 2018). The next chapter 



51 

Chapter Three: Literature Review 

Introduction to the chapter 

Chapter Two provided a theoretical foundation for the study, elucidating both individual and 

systemic factors that impact behaviour change. It discussed how this knowledge can be 

applied to engage high-risk groups, such as women with a history of pregnancy 

complications, in behaviours aimed at reducing cardiovascular risks. While there has been a 

significant reduction in the risk of death from CVD for both men and women since 2000, the 

rate of decline has been notably slower in women. Recent data highlights the persistence of 

this gender disparity, with the death rate per 100,000 population for women reaching 209 per 

100,000 in 2017, in contrast to 129.6 per 100,000 for men during the same year (Brown & 

Smith, 2020). This gender disparity in the development and outcomes of CVD requires 

further exploration. Over the last decade, a growing body of evidence has emerged, 

indicating that women who have experienced complications of pregnancy, such as pregnancy 

loss, HDP, and GDM, are at an elevated risk for the subsequent development of CVD 

(Cusimano et al., 2014; Täufer Cederlöf et al., 2022). However, there is a limited number of 

review studies that have aimed to synthesise and reconcile the findings from these studies in 

order to provide a clearer path forward and promote actionable steps. This chapter offers a 

comprehensive review of the current literature regarding the connections between pregnancy 

complications and the risk of CVD in women. The review is organised into three primary 

sections. Section 3.1 examines the CVD risk in women with a history of miscarriage. Section 

3.2 outlines the CVD risk associated with hypertensive disorders of pregnancy, and Section 

3.3 concentrates on the CVD risk in women with a history of gestational diabetes mellitus. 

The literature reviews have been published in peer-reviewed journals.  
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CVD remains a significant cause of morbidity and mortality in women worldwide. In 

addition to well-known risk factors, certain adverse pregnancy outcomes have been linked to 

an increased risk of CVD in women. This study aims to review the literature on the risk of 

CVD in women with a history of pregnancy loss, specifically miscarriage and/or stillbirth. 

Electronic databases, including MEDLINE and CINAHL, were searched for English-

language articles published from January 2000 to October 2022. Following the application of 

study inclusion and exclusion criteria, 12 studies were selected for review. The results of the 

review indicate that women with a history of miscarriage and/or stillbirth are more likely to 

develop CHD and stroke later in life compared to women without these conditions. The risk 

is particularly elevated in women with multiple miscarriages or stillbirths. These findings 

suggest that miscarriage and stillbirth should be considered a risk factor for developing CHD 

and stroke in women. Healthcare professionals should be aware of the risk associated with 

The first literature review article, which provided a comprehensive review of the association 

between a history of pregnancy loss, including miscarriage and stillbirth, and future CVD 

among affected women, was published in Health Care for Women International. This journal 

was selected due to its relevance and rigorous peer-review process. Health Care for Women 

International is an international journal that encompasses a wide spectrum of healthcare and 

related topics concerning women. It offers researchers the opportunity to disseminate their 

work to a diverse readership. As of 2021, the journal had an impact factor of 1.484, according 

to the International Scientific Indexing. Over the past five years, the impact factor has 

averaged 1.633. 

Section 3.1 Association between a history of miscarriage or stillbirth and future risk of 

CVD 

Abstract 
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miscarriage and stillbirth and use maternal history to identify, refer, closely monitor, and 

engage these high-risk women in healthy lifestyle and risk-factor modification programs. In 

conclusion, this study highlights the importance of considering a history of pregnancy loss as 

a potential risk factor for CVD in women. By identifying and managing this risk factor, 

healthcare professionals can potentially reduce the burden of CVD in women with a history 

of pregnancy loss. 

CVD is a leading cause of premature mortality in women (Wagner et al., 2015). CVD 

generally refers to any disease that affects the cardiovascular system and includes, but is not 

limited to, CHD and cerebrovascular disease (stroke). CHD, IHD, and coronary artery 

disease (CAD) refer to the narrowing or blockage of coronary arteries, usually caused by 

atherosclerosis (Mosca et al., 2011a; WHO, 2021a). Common risk factors for CVD include 

hypertension, hypercholesterolemia, obesity, smoking, diabetes, physical inactivity, age, and 

family history (Australian Institute of Health and Welfare, 2021). Although men and women 

share many CVD risk factors and exhibit overlap in clinical presentations, there exist 

important gender-specific differences. Some risk factors are exclusive to women or affect 

women disproportionately (Gao et al., 2019). Diabetes, for example, is a greater risk factor 

for developing CVD in women than men, and factors related to childbirth and menopause are 

unique to women (Gao et al., 2019). The incidence of CVD is similar in men and 

postmenopausal women (Aggarwal et al., 2018; Mosca et al., 2011a). 

There is emerging evidence linking adverse pregnancy outcomes to increased risk of 

CHD in women. The underlying mechanism of this association is unknown; however, several 

hypotheses have been proposed. One explanation is that duration of pregnancy in which 

women are exposed to high level of pregnancy estrogens is important for cardiovascular 

Problem identification 
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health (Facca et al., 2018; Kharazmi et al., 2010). In another word, the longer women are 

exposed to higher levels of estrogens, the better it is for their cardiovascular health. Then, if 

women have a shorter pregnancy due to pregnancy loss, then they aren’t exposed to estrogens 

for long enough and so they become predisposed to CHD (Mahendru & Morris, 2013). It is 

also possible the metabolic, hormonal, and haemostatic changes related to adverse pregnancy 

outcomes contribute to development of CHD in women (Facca et al., 2018; Kharazmi et al., 

2011), or the resulting vascular pathology may contribute to poor placenta implantation, 

causing pregnancy loss and, in later life, CHD (Ranthe et al., 2013). 

The AHA recognises adverse pregnancy outcomes such as pre-eclampsia and 

gestation hypertension as early indicators of CVD risk in women, and advises that the current 

risk prediction tools, such as the Framingham Risk Score, are likely to underestimate the risk 

of CHD in women. However, miscarriage and stillbirth have not been explicitly stated as 

adverse pregnancy outcomes in the AHA ’s guideline for prevention of heart disease in 

women. The aim of conducting this review is to consolidate the evidence linking history of 

miscarriage and/or stillbirth to future CVD risk in women. 

Miscarriage or spontaneous abortion is the most common complication in early 

pregnancy and is defined as pregnancy loss before 20 weeks of pregnancy (Tulandi & Al-

Fozan, 2016). Miscarriage occurs in about 10–15% of all pregnancies (Sugiura-Ogasawara, 

2015), and the main known risk factors include advanced maternal age, history of 

spontaneous pregnancy loss, and smoking (Tulandi & Al-Fozan, 2016). Recurrent 

miscarriage refers to the loss of 2 or more pregnancies (Sugiura-Ogasawara, 2015), and it 

occurs in 0.5–3% of all fertile women (Tulandi & Al-Fozan, 2016). The cause of recurrent 

miscarriage is multifactorial, yet, in about half of the cases, the underlying reason remains 

unexplained (Mahendru & Morris, 2013). Chromosomal defects are the main cause of an 

early miscarriage; however, in early or late recurrent miscarriages usually one or more 
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maternal risk factors are involved. Many of these risk factors overlap with the CVD risk 

factors; for example, endothelial dysfunction and hypertension (Mahendru & Morris, 2013). 

Stillbirth is defined as death before complete separation from pregnancy products and 

mother, regardless of the duration of pregnancy. The threshold for defining stillbirth/fatal 

death is gestational age 22 weeks and above, birth weight 500 grams and above, or crown–

heel length 25 cm and above. Stillbirth accounts for over three quarters (76%) of all perinatal 

deaths in Australia (Australian Institute of Health and Welfare, 2022f). 

Methods 

This review utilised an integrative review approach, allowing for the inclusion of various 

types of studies. The integrative review is a systematic and comprehensive research 

methodology employed to analyse and synthesise existing literature on a specific research 

topic (Whittemore & Knafl, 2005). Following the stages recommended by Whittemore & 

Knafl (2005), this review commenced with problem identification, literature search, data 

evaluation, data analysis, and the presentation of the findings. 

Literature search 

An extensive search of literature published from January 2000 to October 2022 was carried 

out using electronic databases including MEDLINE and CINAHL to access the evidence 

linking miscarriage and stillbirth with future risk of CVD. MEDLINE and CINAHL were 

selected, as they are well-known for their comprehensive coverage of healthcare and nursing 

literature and were the most relevant to the field of current research. Non-English literature 

and review studies were excluded, as well as conference abstracts, letters to the editor, and 

editorial articles. However, the reference lists of the included studies and previously excluded 

review studies were searched for additional potential studies. The keywords used for the 
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exposure included: ‘pregnancy loss*’, ‘abortion*’, ‘miscarriage*’, ‘fatal death*’, ‘stillbirth*’, 

‘still birth*’, ‘stillborn’ and for the outcome included: ‘cardiovascular disease*’, ‘coronary 

artery disease’, ‘myocardial infarction’, ‘coronary heart disease*’, and ‘ischemic heart 

disease*’. Only primary studies that investigated the link between miscarriage or stillbirth 

and risk of CVD in later life were included. 

Study selection 

Initially, 55 publications were retrieved from the search. After limiting the results to English-

language articles and the defined time period, 43 articles remained for screening. 

were excluded. The full texts of the remaining 17 studies were reviewed for relevancy, 

resulting in the exclusion of 5 papers. In the end, 12 studies were included in the review 

(Figure 3.1). Of the 12 reviewed studies, 7 were conducted in Europe, including 2 in Scotland 

and one each in Finland, Germany, the Netherlands, The United Kingdom (not inclusive of 

Scotland), and Denmark. Three studies were conducted in the United States, one in Israel, 

and one in China. Table 3.2 provides a summary of the characteristics of each study, 

including location, study design, and sample size. 

The articles were imported into an EndNote library, where review articles and duplicates 

were subsequently eliminated. This process resulted in 29 papers that were deemed suitable 

for further analysis. During the title- and abstract-screening process, 12 additional articles 

Quality assessment 

The total of 12 articles were evaluated for quality using the Critical Appraisal Skills 

Programme tool (Critical Appraisal Skills Programme, 2016). The supervisory team oversaw 

the entire process, which encompassed the database search, article selection, quality 

assessment of the articles, data extraction, interpretation of the results, and the presentation of 

the findings. They conducted random audits of articles to ensure the accuracy of the quality 
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assessment and data extraction. None of the studies were rated as being of poor quality, and 

all 12 studies were included in the review (Table 3.1). 
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Figure 3.1 PRISMA flow diagram of the literature search (pregnancy loss)  
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The review findings are presented in 2 main categories: risk of CVD in women with history 

of miscarriage and risk of CVD in women with history of stillbirth. 

Risk of CVD in women with history of miscarriage 

The studies that examined the relationship between a history of miscarriage and CVD 

consistently suggest that miscarriage, particularly recurrent miscarriage, is associated with an 

increased risk of CHD, MI, and stroke. For example, in a retrospective population-based 

study in Scotland, researchers investigated 129,290 women who had their first live child 

between 1981 and 1985 to examine the risk of CHD in women with a history of early 

miscarriage (Smith et al., 2003). They found that women with a history of early miscarriage 

before their first live delivery were more likely to have CHD events in later life. The risk 

increased with the number of early miscarriages. Women with 1–2 early miscarriages were at 

increased risk of CHD (adjusted hazard ratio [HR] 1.48; 95% CI 1.09 to 2.02; p = 0.01). The 

HR increased to 2.35 in women with 3 or more early miscarriages (95% CI 0.87 to 6.36; 

p = 0.09). The increased risk was found to be independent of maternal age at the time of the 

first birth, height, socioeconomic deprivation, history of essential hypertension, and adverse 

events during the first pregnancy. However, the effects of other important confounders, such 

as smoking or diabetes, were not controlled in this study. The researchers did not find an 

association between termination of pregnancy and future risk of CHD (Smith et al., 2003). 

Similarly, in a prospective cross-sectional study, researchers examined 3,937 Finnish 

women aged 30–99 years and found that women with a history of miscarriage had a slightly 

increased risk of MI in later life, although the association was not statistically significant 

(fully adjusted OR 1.3; 95% CI 0.6 to 2.4). However, subgroup analysis revealed a 

significantly greater risk of MI in women aged 50–74 years (age-adjusted OR 2.0; 95% CI 

0.9 to 4.0). The risk was particularly high in women with recurrent miscarriages, with a 40% 

Findings 
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increase in risk for every episode of miscarriage (age-adjusted OR per miscarriage 1.4; 

95% CI 1.1 to 1.8). The study controlled for potential confounders, including age, BMI, 

waist–hip ratio, fasting blood glucose, blood pressure, smoking, physical activity, and 

education (Kharazmi et al., 2010). 

Kharazmi et al. (2011) conducted another large population-based cohort study in 

Germany to investigate the association between miscarriage and future risk of MI. The study 

included 11,518 women aged between 30 and 66 years who had ever been pregnant and 

never had a history of MI or stroke and were followed up through regular questionnaires 

every 2–3 years for an average of 10.8 years. Of the participants, 25% experienced at least 

one miscarriage, 18% had at least one abortion, and 2% had at least one stillbirth. During the 

follow-up period, 82 cases of MI and 112 cases of stroke were recorded for the cohort. The 

study found that women who experienced miscarriage were more likely to currently or 

previously smoke and had slightly higher waist–hip ratios. Women with recurrent 

miscarriage were more likely to have higher BMI and waist–hip ratios than other women. 

Consistent with the Finnish study, the authors found that each miscarriage was associated 

with over a 40% increase in the risk of MI (age-adjusted HR 1.42; 95% CI 1.14 to 1.78). The 

risk of MI was about 9 times higher in women with recurrent miscarriage (> 3) (age-adjusted 

HR 8.90; 95% CI 3.18 to 24.90). When the analysis was limited to women aged 49 and older 

with a history of more than 3 miscarriages, the association between recurrent miscarriage and 

later MI remained significant (age-adjusted HR 9.07; 95% CI 3.2 to 25.4). The study 

concluded that women with a history of miscarriage or recurrent miscarriage were at 

significantly greater risk of MI, and the risk remained significant after adjustment for other 

potential confounders (fully adjusted HR 5.06; 95% CI 1.29 to 20.29). The researchers did 

not find a significant association between abortion and later MI or between any type of 

pregnancy loss and stroke (Kharazmi et al., 2011). 
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Similarly, a study was conducted in Denmark to investigate the association between 

miscarriage and the future risk of MI and other cardiovascular conditions. The researchers 

identified 1,031,279 females aged 12 years or older who had at least one pregnancy resulting 

in a live singleton birth, miscarriage, or stillbirth, registered in the Medical Birth Register 

between 1977 and 2008 (Ranthe et al., 2013). Women whose first registered pregnancy 

outcome was a live birth were considered unexposed until they experienced a pregnancy loss, 

whereas women whose first registered pregnancy outcome was a miscarriage or stillbirth 

were considered exposed from the start of follow-up. The participants were followed from 

the end of pregnancy for incident MI and other cardiovascular events for a total of at least 

15,928,934 person-years. 

The study found that compared to women with no miscarriages, women with one or 

more miscarriages had a higher rate of MI, with incidence rate ratios of 1.13 (95% CI 1.03 to 

1.24). The association was dependent on the number of miscarriages, with each additional 

miscarriage increasing the rates of MI by 9% (3% to 16%). The association was also stronger 

in younger women (< 35 years). The researchers concluded that miscarriage is associated 

with an increased risk of MI and other cardiovascular conditions that have atherosclerotic 

changes in the vascular bed as a common feature. Therefore, pregnancy loss could be 

considered as a possible risk factor for atherosclerotic disease in women (Ranthe et al., 2013). 

In another study, researchers applied a retrospective approach to examine the 

relationship between miscarriage and later CVD events in 77,701 postmenopausal women, 

with a mean follow-up of 7.7 years (Parker et al., 2014). Out of the participants, 30.3% had a 

history of miscarriage, 2.2% stillbirth, and 2.2% both. The researchers found that women 

with a history of one miscarriage had a greater risk for CHD compared with women without 

this history, with the multivariable-adjusted OR of 1.19 (95% CI 1.08 to 1.32). However, the 

risk was not significantly different from women who had 2 or more miscarriages, with the 
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reported OR of 1.18 (95% CI 1.04 to 1.34). This study found no association between 

miscarriage and future ischemic stroke. In this study, the researchers accounted for the effects 

of most potential confounders. The researchers hypothesised that metabolic, hormonal, and 

haemostatic changes associated with pregnancy loss were likely to contribute to the increased 

risk of CHD in the affected women (Parker et al., 2014). 

The results of the above study were supported by a Scottish cohort study with longer 

follow-ups (Wagner et al., 2015). Researchers in this study recruited 60,105 women and 

followed them up for 17 years. Of the participants, 15.67% experienced non-consecutive 

miscarriages, 1.56% had 2 consecutive miscarriages, 0.28% had 3 or more consecutive 

miscarriages, and 82.49% had no miscarriage. The researchers excluded women with pre-

existing morbidity, such as type 1 diabetes mellitus, hypertension, and kidney disease. The 

effects of other important confounders were controlled for. They found that women who had 

2 consecutive miscarriages had 1.75 times higher risk for developing CHD compared to 

women with no history of miscarriage (95% CI 1.22 to 2.52). The risk of CHD tripled 

(HR 3.18; 95% CI 1.49 to 6.80), in women with 3 or more consecutive miscarriages 

compared with women with no history of miscarriage. Similar findings were observed when 

the data were analysed irrespective of whether the miscarriage occurred consecutively or not. 

Therefore, the researchers concluded that there was a significantly positive association 

between the number of miscarriages and the risk of CHD, irrespective of whether consecutive 

or not (Wagner et al., 2015). 

In another study, researchers followed up 93,676 postmenopausal women (Parikh et 

al., 2016). They excluded women with missing reproductive and CHD risk-factor 

information, those with no follow-up information, and women with predominant or unknown 

history, leaving 72,982 women for further investigation. Using an age-adjusted Cox 

proportional hazards analysis, the researchers revealed that compared with women without a 
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history of miscarriage, the risk of CHD was greater in women with a single miscarriage 

(HR 1.13; 95% CI 1.05 to 1.22), in women with 2 to 4 miscarriages (HR 1.28; 95% CI 1.16 

to 1.41), and in women with more than 5 miscarriages (HR 1.55; 95% CI 1.15 to 2.09). The 

associated risk remained significant even after adjusting for established CHD risk factors. It 

should be noted that this study considered postmenopausal CHD events only (Parikh et al., 

2016). 

In a hospital case–control study, researchers investigated the association between 

pregnancy loss and the risk of ischemic stroke or MI in women aged 18–50 years (Maino et 

al., 2016). Researchers approached all women who presented with a first event of MI 

(n = 218) or ischemic stroke (n = 165) to one of the 16 participating hospitals in the 

Netherlands between 1990 and 1995 and were eligible for study participation. For the control 

group, they approached women (n = 743) by random digit dialling who were matched with 

cases according to age (in 5-year categories), area of residence, and year of the event. 

Women with a history of CHD, cerebrovascular event, or peripheral vascular disease were 

excluded from the control cohort. The researchers also considered common CVD risk factors 

and family history of CVD in the analysis. 

The study found that women with multiple (≥ 3) miscarriages had twice the risk of MI 

or ischemic stroke (OR 2.37; 95% CI 0.99 to 5.70) compared to women without a history of 

miscarriage. Both relative risks were higher for ischemic stroke (OR 3.51; 95% CI 1.08 to 

11.35, and OR 2.06; 95% CI 0.81 to 5.23, respectively) than for MI (OR 2.04; 95% CI 0.71 

to 5.86, and OR 1.04; 95% CI 0.39 to 2.79). The researchers concluded that multiple 

pregnancy loss is associated with an increased risk of arterial thrombosis at a young age. This 

increase in risk was more pronounced for ischemic stroke than for MI, especially when 

common cardiovascular risk factors and cardiovascular family history were considered 

(Maino et al., 2016). 
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A nationwide China Kadoorie Biobank study examined the associations between 

pregnancy outcomes (miscarriage, induced abortion, and stillbirth) and CVD incidence in 

Chinese women (Peters et al., 2017). The study included 302,669 women aged 30 to 79 years 

from 10 diverse locations in China and followed them up for 7 years. The study found that a 

history of miscarriage was associated with a higher risk of CHD (adjusted HR 1.07; 95% CI 

1.02 to 1.13) and stroke (adjusted HR 1.04; 95% CI 1.00 to 1.09), particularly with recurrent 

miscarriage. HR for CHD and stroke for each additional miscarriage were 1.07 (95% CI 1.01 

to 1.14) and 1.04 (95% CI 0.98 to 1.10), respectively. The study also found that a history of 

induced abortion was associated with a higher risk of CHD (HR 1.11; 95% CI 1.06 to 1.15) 

and stroke (HR 1.04; 95% CI 1.01 to 1.07), particularly with recurrent induced abortion. HR 

for CHD and stroke per each additional induced abortion were 1.02 (95% CI 1.00 to 1.05) 

and 1.03 (95% CI 1.00 to 1.05), respectively. The study concluded that a history of 

miscarriage, recurrent miscarriage, and induced abortion are associated with a higher risk of 

CVD outcomes among Chinese women (Peters et al., 2017). 

The analysis of data from the UK Biobank, which included 267,440 women aged 40 

to 69 years with a follow-up of 7 years, found that a history of miscarriage was associated 

with a higher risk of CHD, but not of CVD or stroke. After adjusting for multiple 

confounders, the HRs for women with a history of miscarriage versus women without this 

history were 1.07 (0.98 to 1.17) for CVD, 1.14 (1.01 to 1.29) for CHD, and 0.98 (0.86 to 

1.12) for stroke. The adjusted HRs associated with each additional miscarriage were 1.04 

(1.00 to 1.09) for CVD, 1.06 (1.00 to 1.13) for CHD, and 1.01 (0.95 to 1.09) for stroke. The 

study also reported that the associations between CVD and CHD and a history of miscarriage 

were stronger among women with a higher socioeconomic status (p = 0.03) after adjusting for 

most confounders (Peters & Woodward, 2018). 
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In a recent prospective longitudinal study conducted in the US, Tsulukidze et al. 

(2022) investigated the effects of pregnancy loss, including natural loss and induced abortion, 

on the risk of subsequent CVD of any type. The study used medical records between 1999 

and 2014 from the US Centers for Medicare & Medicaid Services (CMS) and recruited 

11,577,980 young women born in 1983 or later who had at least one pregnancy outcome 

before 2013. Pregnancy outcomes were categorised into live birth or pregnancy loss, 

including both natural losses and induced abortions. The study groups were divided into 

women whose first pregnancy ended in a loss and women whose first pregnancy ended in a 

live birth and had no subsequent known pregnancy losses. 

The study reported that a history of pregnancy loss was associated with a 38% higher 

risk of a CVD diagnosis in the observed period (OR 1.38; 95% CI 1.37 to 1.40). After 

adjusting for history of diabetes, hyperlipidaemia, age, year of first pregnancy, race, state of 

residence, months of eligibility, number of pregnancies, births, and number of losses before 

and after the first live birth, they found that exposure to any pregnancy loss was associated 

with an 18% increased risk of CVD (adjusted OR 1.18; 95% CI 1.15 to 1.21). The study also 

revealed an important temporal relationship between CVD and pregnancy loss. Immediate 

and short-term increased CVD risk was more characteristic of women whose first pregnancy 

ended in a live birth, while a delayed and more prolonged increased risk of CVD was 

associated with a first pregnancy loss. Furthermore, the study reported that racial differences 

were most notable regarding Hispanic people, who had lower CVD rates following a first 

pregnancy than all other racial groups. 

Risk of CVD in women with history of stillbirth 

Research examining the associations between stillbirth and the risk of future CVD 

consistently reports significant positive associations between these 2 variables. In a 

population-based cohort study, Calderon-Margalit et al. (2007) investigated the relationship 
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between stillbirth and the risk of future CVD. The study focused on women who had at least 

2 deliveries between 1964 and 1976, with median follow-ups of 36.5 years, and gathered data 

through linkage with the Israeli population registry. The study found that women with a 

history of stillbirth had a significantly higher rate of all-cause death compared to those who 

had only live births, with an adjusted HR of 2.08 (95% CI 1.65 to 2.61). The adjusted HR of 

death from CHD was 2.00 (95% CI 1.02 to 3.93), all circulatory HR 1.70 (95% CI 1.02 to 

2.84), and renal disease HR 4.70 (95% CI 1.47 to 15.0). 

The researchers accounted for potential confounders such as age, ethnicity, and 

maternal medical conditions including heart disease, diabetes mellitus, GDM, pre-eclampsia, 

and placental abruption at any pregnancy. The association between stillbirth and later death 

did not change when the analyses were adjusted for history of GDM. The study suggested 

that stillbirth should be considered as an early indicator of premature death in fertile women. 

The study concluded that the relationship between stillbirth and later death is not causal, but 

rather that maternal metabolic disorders underlie both stillbirth and later CVD death. Women 

of North African origin were at particularly higher all-cause mortality risk with an adjusted 

HR of 2.47 (95% CI 1.69 to 3.63). 

Similarly, Kharazmi et al. (2011) found that the age-adjusted HR of MI increased by 

2.65 in women with a history of stillbirth (95% CI 1.37 to 5.12). Women with stillbirth were 

more likely to be older, less educated, physically less active, diabetic, and have 

hyperlipidaemia and hypertension compared to women without the condition. The association 

between stillbirth and later MI remained significant after adjusting for potential confounders 

(HR 2.32, 95% CI 1.2 to 4.9) (Kharazmi et al., 2011). Also, Ranthe et al. (2013) reported that 

women with stillbirth had a higher rate of MI (incidence rate ratio [IRR] 2.69; 95% CI 2.06 to 

3.50) compared to women with no stillbirth (Ranthe et al., 2013). Consistent with these 

findings, Parker et al. (2014) reported that women with one or more stillbirths had a greater 
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multivariable-adjusted odds ratio of CHD (OR 1.27; 95% CI 1.07 to 1.51) compared to 

women without a history of stillbirth. Because the interactions between stillbirth and 

diabetes, hypertension, lipid levels, and ethnicity were not significant, these variables were 

not included in the final multivariable model. Similar to Kharazmi et al.’s study (2011), 

women with a history of stillbirth were more likely to be older in this study (Parker et al., 

2014). 

Another study conducted by Parikh et al. (2016) found that women with a history of 

one stillbirth had an increased risk of CHD with an age-adjusted Cox proportional hazard of 

1.24 (95% CI 1.07 to 1.44) compared to women without a history of stillbirth. After adjusting 

for established CHD risk factors and other reproductive and pregnancy risk factors, the study 

concluded that stillbirth was an independent risk factor for CHD in later life (Parikh et al., 

2016). 

In contrast, Peters et al. (2017) reported a higher risk of stroke (HR 1.06; 95% CI 1.00 

to 1.12) among women with a history of stillbirth, but no apparent association between 

stillbirth and CHD (HR 1.00; 95% CI 0.94 to 1.07). The study also did not find a clear dose-

response association between the number of stillbirths and stroke (Peters et al., 2017). These 

results were supported by a more recent study by Peters and Woodward (2018) in the UK, 

which found that a history of stillbirth was associated with a higher risk of CVD and stroke, 

but not of CHD; adjusted HRs 1.22 (95% CI 1.01 to 1.46) for CVD, 0.98 (95% CI 0.74 to 

1.28) for CHD, and 1.44 (95% CI 1.12 to 1.85) for stroke. 

Discussion 

The results of this review suggest that women with a history of miscarriage compared to 

women without miscarriage are at increased risk for developing CHD in later life. The risk is 

particularly greater in women with recurrent miscarriages (Parikh et al., 2016; Parker et al., 
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2014; Peters et al., 2017; Wagner et al., 2015), irrespective of being consecutive or not 

(Wagner et al., 2015). Early miscarriage and the number of miscarriages have been found to 

strengthen the associations between miscarriage and future CHD (Smith et al., 2003; Wagner 

et al., 2015). While Smith et al. (2003) and Kharazmi et al. (2011) did not find any evidence 

of association between induced abortion and risk of CHD, a recent study by Peters et al. 

(2017) reported increased risk of CHD in women who had a history of induced abortion 

compared to those without induced abortion. Also, another recent study reported that overall 

women who had history of pregnancy loss (both spontaneous abortion and induced abortion) 

had a higher risk of CVD compared to women without such a history (Tsulukidze et al., 

2022). 

Women with a history of stillbirth may be at higher risk of developing CHD and 

experiencing premature death, independent of traditional CHD risk factors. The risk of CHD 

may be particularly elevated in women with a history of recurrent stillbirths (Kharazmi et al., 

2011; Kharazmi et al., 2010; Parikh et al., 2016; Parker et al., 2014). The association between 

miscarriage and future CVD risk is less clear, with some studies reporting a positive 

association while others did not find a significant link. Similarly, the evidence on the 

association between pregnancy loss and future stroke risk is mixed. Further research is 

needed to fully understand the mechanisms underlying these associations and to develop 

effective strategies for preventing CVD in women with a history of pregnancy loss (Peters & 

Woodward, 2018; Peters et al., 2017). 

This review highlights the need for healthcare providers to consider a history of 

recurrent miscarriage as a potential risk factor for future CHD (Kyriacou et al., 2022). 

However, further research is required to determine the full extent of cardiovascular 

complications associated with pregnancy loss. It is also unclear whether women with a 

history of both miscarriage and stillbirth are at a higher risk of developing CHD than those 
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with a history of only one type of pregnancy loss (Smith et al., 2003; Wagner et al., 2015). 

Future studies should also examine potential racial differences in the association between 

pregnancy loss and CHD. Calderon-Margalit et al. (2007) found that the association between 

stillbirth and all-cause mortality was more significant in African women, while Tsulukidze et 

al. (2022) reported that Hispanic women had lower CVD rates among those with a history of 

pregnancy loss than women of other racial groups. Therefore, it is essential to consider race 

and ethnicity when evaluating the relationship between pregnancy loss and CHD. 

Additionally, some studies suggest that genetic or epigenetic factors may contribute to 

the association between pregnancy loss and CHD (Mahendru & Morris, 2013). Smith et al. 

(2011) investigated the association between pregnancy loss before the first live birth and 

family history of CVD in a large cohort of women. They found that women with a history of 

2 or more miscarriages before the first live birth had a 25% higher risk of having a family 

history of CHD, and the association was even greater (56%) in women with 3 or more 

miscarriages. However, the study did not find a significant association between elective 

abortion before the first live birth and family history of CVD. These findings suggest that 

there may be shared genetic susceptibility and pathophysiological pathways between 

spontaneous miscarriage and CHD (Oliver-Williams et al.,2022). 

Despite the lack of a clear understanding of the underlying mechanisms, the evidence 

suggests that a history of pregnancy loss increases the risk of developing CHD. Miscarriage 

and stillbirth may influence the risk of CHD in combination with other risk factors as well as 

independently. Nevertheless, future prospective cohort studies are necessary to establish a 

causal relationship between pregnancy loss and the development of CHD. 

Healthcare providers should take into account the association between pregnancy loss 

and CHD, and properly evaluate and monitor women with a history of miscarriage and/or 

stillbirth for future CHD risk. These reproductive risk factors are easily identifiable through a 
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medical history and could serve as a simple, non-invasive, and cost-effective risk 

stratification tool (Horn et al., 2019; Wang et al., 2022). These risk factors could also indicate 

the need for early risk modification, as they often precede the onset of established CHD risk 

factors in younger women (Horn et al., 2019; Wang et al., 2022). The inclusion of pregnancy 

loss history, either alone or in combination with other established risk factors, in current 

CHD risk prediction tools for women should be further studied to determine its usefulness. 

Improved CHD risk prediction tools could help identify high-risk women who could benefit 

from timely supportive interventions (Lloyd-Jones et al., 2019) . 

This review is primarily based on the findings of large population-based cohort or 

cross-sectional studies, which have their own limitations. One potential limitation is recall 

bias or missing data, which can affect the accuracy of the reported associations. Another 

limitation is that the included studies may be controlled for the effects of some but not all 

potential confounders, which could influence the observed associations. 

Moreover, the results of the reviewed studies are mainly based on research conducted 

in European and American populations. Therefore, caution should be taken when 

generalising these findings to other populations. As the study by Calderon-Margalit et al. 

(2007) highlighted, ethnicity can be a significant factor in the association between pregnancy 

loss and CHD, and further research is needed to investigate the potential mediating effect of 

race and ethnicity in the association between pregnancy loss and CHD in other populations. 

Conclusion 

Complications during pregnancy, such as miscarriage or stillbirth, may serve as early clinical 

indicators of future development of CVD. Therefore, identifying high-risk women early on 

offers a crucial opportunity for timely intervention to prevent or mitigate CVD-related 

complications 
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Table 3.1 Quality assessment of the included studies (Pregnancy loss) 
Author(s), 
year, 
country 

Did the 
study 
address a 
clearly 
focused 
issue? 

Was the 
cohort 
recruited 
in an 
acceptable 
way? 

Was the 
exposure 
accurately 
measured 
to minimise 
bias? 

Was the 
outcome 
accurately 
measured 
to minimise 
bias? 

Have the 
authors 
identified all 
important 
confounding 
factors? 

Was the 
follow-up 
of the 
subjects 
complete/ 
long 
enough? 

What are the results 
of this study? 

How 
precise 
are the 
results? 

Can the 
result be 
applied to 
the local 
population? 

Do the 
results of 
this study 
fit with the 
other 
available 
evidence? 

What are the implications of this 
study for practice? 

Calderon-
Margalit et 
al. 
(2007) 

Israel 

Yes Yes Yes Yes Yes Yes Increased long-term 
mortality from CHD in 
women with history of 
stillbirth 

95% CI Yes Yes Women that experience stillbirths 
make up a population that who will 
require carful follow-up and 
screening for CVD. Understanding 
this potential risk factor could have 
ramifications for the primary 
healthcare for women in the 
obstetrics and gynaecology clinics. 

Kharazmi et 
al. (2010) 

Finland 

Yes Yes Yes Yes Yes Yes No significant increase 
in the risk of MI in 
women with history of 
miscarriage for the 
whole cohort, but 
significant increased 
risk of MI in women 
aged 50–74 years 

95% CI Yes Yes Longitudinal research is essential to 
validate the conclusions of the study, 
suggesting that women who 
experience recurrent miscarriages 
might face an elevated risk of 
developing cardiovascular disease in 
the future. 

Kharazmi et 
al. 
(2011) 

Germany 

Yes Yes Yes Yes Yes Yes Increased risk of future 
MI in women with 
history of miscarriage, 
particularly recurrent 
miscarriages.  
Increased risk of MI in 
women with history of 
stillbirth.. 

95% CI Yes Yes Recurrent miscarriage and stillbirth 
emerge as robust sex-specific 
prediction for MI, underscoring their 
significance as essential markers for 
tracking cardiovascular risk factors 
and preventive actions. Further 
investigations is recommended to 
undercover the shared underlying 
risk factors associated with 
pregnancy loss that simultaneously 
elevated the susceptibility to CVDs.  

Maino et al. 
(2016) 

The 
Netherlands  

Yes Yes Yes Yes Yes Yes Multiple pregnancy 
loss and stillbirth is 
associated with an 
increased risk of 
arterial thrombosis at 
young age. This 
increase in risk was 
more pronounced for 
ischemic stroke than for 
MI, especially when 
common CVD risk 
factors and 
cardiovascular family 
history were 
considered. 

95% CI Yes Yes The study revealed that experiencing 
multiple pregnancy losses and 
stillbirths is likely linked to increased 
risk of arterial thrombosis at a 
younger age. This increased risk is 
particularly prominent in the case of 
stroke compared to MI. It appears 
that the presence of antiphospholipid 
antibodies is unlikely to be linked to 
the mediator of this connection.  
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Author(s), 
year, 
country 

Did the 
study 
address a 
clearly 
focused 
issue? 

Was the 
cohort 
recruited 
in an 
acceptable 
way? 

Was the 
exposure 
accurately 
measured 
to minimise 
bias? 

Was the 
outcome 
accurately 
measured 
to minimise 
bias? 

Have the 
authors 
identified all 
important 
confounding 
factors? 

Was the 
follow-up 
of the 
subjects 
complete/ 
long 
enough? 

What are the results 
of this study? 

How 
precise 
are the 
results? 

Can the 
result be 
applied to 
the local 
population? 

Do the 
results of 
this study 
fit with the 
other 
available 
evidence? 

What are the implications of this 
study for practice? 

Parikh et.al. 
(2016) 

US 

Yes Unclear Yes Yes Yes Yes Increased risk of CHD 
in women with younger 
first birth, history of 
stillbirth, miscarriage 

95% CI  Yes Yes The findings underscore the 
importance of conducting future 
research that explores the 
connections between reproductive 
factors and CHD in women before 
menopause. Also, it’s crucial to 
include other complications of 
pregnancy such as HDP and GDM. 

Parker et al. 
(2014) 

US 

Yes Yes Yes Yes Yes Yes Increased risk of CHD 
in women with history 
of stillbirth and 
miscarriage. 
No increase in ischemic 
stroke. 

95% CI Yes Yes Women who have experienced a 
miscarriage or a stillbirth might face 
an elevated risk of CVD. Therefore, 
they should be regarded as potential 
candidates for more vigilant 
monitoring and early intervention by 
their primary healthcare providers. 

Peters et al. 
(2017) 

China 

Yes Yes Yes Yes Yes Yes Increased risk of 
circulatory disease, 
CHD, and stroke in 
women with history of 
pregnancy loss 
(miscarriage, induced 
abortion, and stillbirth) 

95% CI Yes Yes More studies are needed to clarify the 
physiological, behavioural, and 
socioeconomic elements involved. 
More frequent screening and timely 
intervention might help to delay or 
prevent the onset of CVD in women 
who have had numerous pregnancies 
or recurrent pregnancy loss. 

Peters et al. 
(2018) 

UK  

Yes Yes Yes Yes Yes Yes Participants provided 
electronic informed 
consent and completed 
questionnaires on their 
lifestyle, environment, 
and medical history, 
had physical and 
functional measures 
performed, and had 
samples of blood, urine 
and saliva collected. 

95% CI  Yes Yes The study revealed associations 
between various reproductive factors 
and the risk od=f CVD in later life. 
Further research is necessary to 
validate these current findings and 
shed light on the underlying 
biological, behavioural, and social 
mechanisms involved. 

Ranthe et al. 
(2013) 

Denmark  

Yes Yes Yes Yes Yes Yes Increased incidence of 
MI, cerebral infarction, 
and renovascular 
hypertension in women 
with stillbirth and 
miscarriage 

95% CI Yes Yes The connection between pregnancy 
loss and future CVD is in line with 
the idea of either a common 
underlying cause or possibility that a 
pregnancy loss triggers pathological 
process that result in atherosclerosis. 
This indicate the needs for further 
investigations.  
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Author(s), 
year, 
country 

Did the 
study 
address a 
clearly 
focused 
issue? 

Was the 
cohort 
recruited 
in an 
acceptable 
way? 

Was the 
exposure 
accurately 
measured 
to minimise 
bias? 

Was the 
outcome 
accurately 
measured 
to minimise 
bias? 

Have the 
authors 
identified all 
important 
confounding 
factors? 

Was the 
follow-up 
of the 
subjects 
complete/ 
long 
enough? 

What are the results 
of this study? 

How 
precise 
are the 
results? 

Can the 
result be 
applied to 
the local 
population? 

Do the 
results of 
this study 
fit with the 
other 
available 
evidence? 

What are the implications of this 
study for practice? 

Smith et al. 
(2003) 

Scotland 

Yes Yes Yes Yes Unclear Yes Increased risk of future 
CHD in women with 
history of early 
miscarriage 

95% CI Yes Yes The study hypothesised that 
concealed cardiovascular dysfunction 
may result in pregnancy 
complications during woman 
‘reproductive years and manifest as 
overt CVD later in life. As a result, a 
woman’s reproductive history could 
potentially serve as a predictor of 
future cardiovascular risk. 

Tsulukidze et 
al. 
(2022) 

US 

Yes Yes Yes Yes Yes Yes Increased risk of CVD 
in women with history 
of pregnancy loss 

95% CI Yes Yes The exact pathophysiological 
mechanisms underpinning the 
connection between pregnancy loss 
and the onset od CVD remain 
unclear. Further research is needed to 
explore whether proposed 
hypothesis, such as shared metabolic 
and hormone changes contributing to 
both adverse pregnancy outcomes 
and the development of CVD, 
vascular issues leading to inadequate 
placental implantation and 
subsequent pregnancy loss and CHD 
in later life, the loss of a protective 
effect of high estrogen levels on 
cardiovascular health due to shorter 
pregnancy duration, and specific 
genetic or epigenetic traits that make 
women more susceptible to both 
pregnancy loss and CHD, will prove 
to be accurate. 

Wagner et al. 
(2015) 

Scotland 

Yes Yes Yes Yes Yes Yes Increased risk of CHD 
in women with history 
of recurrent miscarriage 
irrespective of whether 
consecutive or not 

95% CI Yes Yes The study suggests that women who 
have experienced two or more 
miscarriage, whether consecutive or 
not, should be informed about an 
elevated risk of cardiovascular issues 
and advised o0n suitable measures 
for modifying risk factor. Further 
research is required to establish 
whether women with such a history 
would derive advantages from these 
screening and preventive measures. 
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Table 3.2 Characteristics of the included studies (pregnancy loss) 
Author(s), year, 
country 

Design Setting/sample/sample size Brief description of 
participants 

Independent 
variables 

Study tools Main findings Study limitations & strengths 

Calderon-Margalit 
et al. 
(2007) 

Israel 

Population-based 
cohort study 

Linkage between data from all 
births to West Jerusalem 
residents and Israeli population 
registry 
n = 25,118 

Mothers who delivered at 
least twice from 1964 to 
1976. 
Exposed group: women 
with at least one stillbirth: 
n = 595 
Control group: women 
with only live births: 
n = 24,523 

Stillbirth Birth data collected 
from birth notifications 
and maternity ward, 
structured 
questionnaires, and 
data from Israeli 
population registry 

Increased long-term mortality 
from CHD in women with history 
of stillbirth 

The data about stillbirth were 
collected only during study not 
during the entire of women’s 
reproductive age. 

Kharazmi et al. 
(2010) 

Finland 

Cross-sectional 
study 

Nationally representative 
sample of Finnish women with 
at least one pregnancy (the 
Health 2000 Survey) 
n = 3937 

Women aged 30–99 years 
who have ever been 
pregnant 

Miscarriage, 
recurrent 
miscarriage 

Interview using 
questionnaire and 
comprehensive health 
examination 

No significant increase in the risk 
of MI in women with history of 
miscarriage for the whole cohort, 
but significant increased risk of 
MI in women aged 50–74 years 

Random sampling used. The 
sample was taken at one point in 
time and so it was not clear if 
exposure happened before, after or 
during the beginning of the 
outcome. 

Kharazmi et al. 
(2011) 

Germany 

Prospective 
population-based 
cohort study 

The Cancer and Nutrition 
(EPIC) cohort in Heidelberg, 
Germany 
n = 11,518 

Women within age range 
of 35–66 having at least 
one pregnancy 

Stillbirth, one 
miscarriage, 
recurrent 
miscarriage, 
abortion 

Baseline medical 
history and blood 
sample, then follow-up 
questionnaires every 
2–3 years up to 10.8 
years 

Increased risk of future MI in 
women with history of 
miscarriage, particularly recurrent 
miscarriages.  
Increased risk of MI in women 
with history of stillbirth. 

The reproductive history 
information was collected at 
baseline only. The follow-up 
period of 10.8 years might not be 
long enough for occurrence of the 
outcomes. Potential confounders 
like smoking were not considered. 

Maino et al. 
(2016) 

The Netherlands 

Hospital case–
control 

Participating hospitals in The 
Risk of Arterial Thrombosis in 
Relation to Oral 
Contraceptives, in The 
Netherlands  
n = 1,126 

Women presented to 
participating hospitals 
with MI: 
n = 218 
ischemic stroke: 
n = 165 
matched controls: 
n = 743 

Recurrent 
miscarriage, 
stillbirth 

Questionnaires Multiple pregnancy loss and 
stillbirth is associated with an 
increased risk of arterial 
thrombosis at young age. This 
increase in risk was more 
pronounced for ischemic stroke 
than for MI, especially when 
common CVD risk factors and 
cardiovascular family history were 
considered. 

Considered confounders. 
Limited number of cases. 
Relatively younger age of 
participants could affect the 
overall result. No Follow-up 
periods.  



75 

Author(s), year, 
country 

Design Setting/sample/sample size Brief description of 
participants 

Independent 
variables 

Study tools Main findings Study limitations & strengths 
Parikh et.al. 
(2016) 

US 

Longitudinal 
cohort 
observational 
study 

Women aged 50–79 years from 
1993–1995 participate in 
Women Health Initiative 
Observational Study 
n = 93,676  

Postmenopausal women  Age at first birth, 
stillbirth, 
miscarriage, 
breastfeeding one 
baby for at least 
one month  

Questionnaire 
regarding reproductive 
factors, clinical 
examination (BMI, 
BP), medication use for 
hypertension and 
diabetes. 
Questionnaire and self-
report for physical 
activity, family history 
for premature CHD. 

Increased risk of CHD in women 
with younger first birth, history of 
stillbirth, miscarriage  

Median follow-up of 12 years, BP 
checked directly, findings of the 
study were modest in effect size. 
Information on pre-eclampsia/ 
pregnancy-induced hypertension, 
GDM, gestational age, and infant 
birth weight were not available. 
Premenstrual CHD events were 
not adjudicated, dyslipidemia and 
diabetes were assessed by self-
report.  

Parker et al. 
(2014) 

US 

Prospective 
cohort study 

Postmenopausal women 
enrolled from 1993–1998 at 40 
clinical centres throughout the 
US 
n = 77,701 

Women aged 50–79 years Miscarriage, 
recurrent 
miscarriage, 
stillbirth 

Screening and 
enrolment 
questionnaires by 
interview and self-
report 

Increased risk of CHD in women 
with history of stillbirth and 
miscarriage. 
No increase in ischemic stroke.  

Pregnancy loss (including 
miscarriage and stillbirth) was 
measured according to self-report 
which could lead to 
misclassification bias. 
Miscarriage might be 
underestimated, which affects the 
overall result. 

Peters et al. 
(2017) 

China 

The nationwide 
China Kadoorie 
Biobank 

Women from 10 diverse 
localities between June 2004 
and July 2008 
n = 302,669 

Women aged 30–79 years Miscarriage, 
induced abortion, 
stillbirth 

Participants recruited 
from 5 urban and 5 
rural areas of China 
between 2004 and 
2008. Trained health 
workers administered a 
laptop-based 
questionnaire on 
sociodemographic and 
socioeconomic status, 
lifestyle factors, 
personal and family 
medical history, and 
women’s reproductive 
factors, with 
information with 
number of pregnancies, 
miscarriages, induced 
abortions, and 
stillbirths.  
Physical measurements 
(e.g. height, weight, 
waist, blood pressure) 
were taken using 
standard methods. 
Blood sample was 
collected for long-term 
storage and future 
analyses. 

Increased risk of circulatory 
disease, CHD, and stroke in 
women with history of pregnancy 
loss (miscarriage, induced 
abortion, and stillbirth) 

Follow-up for 7 years. Recruited 
participants from 10 different 
locations. Considered potential 
confounders. 
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Author(s), year, 
country 

Design Setting/sample/sample size Brief description of 
participants 

Independent 
variables 

Study tools Main findings Study limitations & strengths 
Peters et al. 
(2018) 

UK 

Prospective 
population-based 
cohort study 

UK biobank between 2006 and 
2010, women from 22 centres 
across UK 
n = 2,677,440 

Women aged 40–69 
without history of CVD at 
baseline 

Age at menarche, 
number of live 
births, age at first 
birth, history and 
number of 
miscarriages and 
stillbirths, history 
of and age at 
hysterectomy and 
oophorectomy, 
menopausal status, 
age at natural 
menopause 

Participants provided 
electronic informed 
consent and completed 
questionnaires on their 
lifestyle, environment, 
and medical history, 
had physical and 
functional measures 
performed, and had 
samples of blood, urine 
and saliva collected.  

Risk of CHD, CVD, and stroke 
based on reproductive history 

Large sample size. Prospective 
design and availability of detailed 
information on reproductive and 
other lifestyle factors. 

Ranthe et al. 
(2013) 

Denmark 

Prospective 
population-based 
cohort study 

From the National Patient 
Register from 1977–2008 
n = 1,031,279 

All women aged ≥ 12 years 
with at least one pregnancy 
ending in a live singleton 
birth, miscarriage, or 
stillbirth registered in the 
Medical Birth Register 

Miscarriage, 
stillbirth, or live 
singleton birth 

Data from The 
National Patient 
Register, The Medical 
Birth Register, The 
National Diabetes 
Register 

Increased incidence of MI, 
cerebral infarction, and 
renovascular hypertension in 
women with stillbirth and 
miscarriage 

Followed for > 15,928,900 person-
years. Large sample size. 
Considered potential confounders.  

Smith et al. 
(2003) 

Scotland 

Retrospective 
cohort study 

Eligible women recorded 
through routine national 
maternity data, who delivered 
between 1981 and 1985 
n = 129,290 

All women who delivered 
their first live-born infant 
in Scotland during the 
specific period 

Early miscarriage Used national death 
and discharge data 

Increased risk of future CHD in 
women with history of early 
miscarriage  

A large study controlled for some 
co-founding factors, but not 
smoking and diabetes  

Tsulukidze et al. 
(2022) 

US 

Prospective 
longitudinal study 

Medical record between 1999 
and 2014 for Medicaid 
beneficiaries born after 1982 in 
the US 
n = 1,157,980 

The study was limited to 
young women born in 1983 
or later who had at least 
one pregnancy outcome 
before 2013 and had been 
eligible for Medicaid for at 
least 12 months between 
1999 and 2015 inclusive. 
To maximise identification 
of first-pregnancy 
outcomes, data for each 
beneficiary was rolled in, 
beginning in the year of her 
14th birthday or in 1999, 
whichever was later, giving 
a cohort wherein the oldest 
beneficiaries were 16 years 
of age in 1999 and 29 years 
of age in 2012. 

Pregnancy loss 
including 
spontaneous 
miscarriage and 
induced abortion 

US medical record Increased risk of CVD in women 
with history of pregnancy loss 

Follow-up > 12 years. Recruited 
participants from 16 different 
states which provided coverage for 
all reproductive healthcare options 
and reported all reproductive 
health services to CMS.  
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Author(s), year, 
country 

Design Setting/sample/sample size Brief description of 
participants 

Independent 
variables 

Study tools Main findings Study limitations & strengths 
Wagner et al. 
(2015) 

Scotland 

Cohort The Aberdeen Maternity and 
Neonatal Databank recorded 
women with at least one 
miscarriage or live birth from 
1950–2000 in Aberdeen, 
Scotland 
n = 60,105 

Exposed group: 9,419 
women with non-
consecutive, 940 with 2 
consecutive, 167 with ≥ 3 
consecutive miscarriages. 
Unexposed group: 49,579 
women with at least one 
live birth with no 
miscarriage. 

Non-consecutive, 
2 consecutive, 
≥ 3 consecutive 
miscarriages 

Linked dataset using 
probabilistic record 
linkage to Scottish 
Morbidity Record for 
cardiovascular 
condition and National 
Records of Scotland 
for death registrations 

Increased risk of CHD in women 
with history of recurrent 
miscarriage irrespective of 
whether consecutive or not  

Long follow-up (17 years). 
Excluded women with pre-existing 
conditions, which could affect 
overall assessment. No recall bias 
due to using prospective data for 
exposure and national datasets for 
outcome. 
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risk emphasises the need for healthcare providers to adopt a holistic approach to women’s 

health, taking into account reproductive and cardiovascular health. Early detection of HDP 

and appropriate management during pregnancy may help reduce the risk of developing CVD 

in later life. Health promotion strategies that encourage lifestyle changes, such as a healthy 

diet and regular physical activity, may also be effective in reducing CVD risk in women with 

a history of HDP. Healthcare providers should consider the long-term implications of HDP 

and prioritise preventive measures to promote cardiovascular health in women. Further 

research is needed to explore the underlying mechanisms linking HDP and CVD risk, to then 

inform effective preventive strategies. 

CVD is the leading cause of death worldwide, with 17.9 million deaths attributed to it each 

year. Between 2006 and 2016, deaths from CVD increased by 14.5% globally (Benjamin et 

Section 3.2 Association between a history of HDP and risk of CVD 

The second literature review concentrated on synthesising the evidence regarding CVD in 

women with a history of HDP and was published in Nursing for Women’s Health (Vahedi et 

al., 2020). This journal is peer-reviewed and serves as a practice journal dedicated to 

women’s health, obstetric, and neonatal nursing. Its mission is to translate evidence into 

nursing practice to enhance individuals' health outcomes. In 2021, the journal held an impact 

factor of 1.02. 

Abstract 

The review highlights the importance of identifying women with a history of HDP and 

monitoring their cardiovascular health in later life. The association between HDP and CVD 

Problem identification 
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al., 2019). Despite the fact that one in 4 cardiovascular deaths in women is preventable 

(Khosla et al., 2021), CVD accounts for one third of all deaths among women, and those who 

develop CVD are more likely to die from it, particularly if they live in low- and middle-

income countries (World Heart Federation, 2017). In the United States, it is estimated that 

45.1% of the population will have some form of CVD by 2035 (Benjamin et al., 2019), and 

the total costs and direct medical costs of CVD are projected to reach US$1.1 trillion and 

US$748.7 billion, respectively, by 2035 (Benjamin et al., 2019). Therefore, CVD imposes 

significant financial burdens on healthcare systems. 

CVD generally refers to any disease that affects the cardiovascular system and 

includes, but is not limited to, CHD and cerebrovascular disease (stroke). The terms CHD, 

IHD and CAD refer to the narrowing or blockage of the coronary arteries, usually caused by 

atherosclerosis (Mosca et al., 2011b). CHD is the leading cause of death from CVD; in the 

US, 43.8% of all CVD-related deaths are attributable to CHD alone (Benjamin et al., 2019). 

In addition to traditional CVD risk factors that contribute to development of CVD in 

both sexes, a number of risk factors affect CVD risk in women only (Leening et al., 2014). 

Conditions such as a history of polycystic ovary syndrome (Mahendru & Morris, 2013; 

Osibogun et al., 2020), GDM, intrauterine growth restriction (Rich-Edwards et al., 2014; 

Täufer Cederlöf et al., 2022), preterm birth, HDP, and miscarriage (Cusimano et al., 2014; 

Täufer Cederlöf et al., 2022) have been found to be associated with increased risk of CVD in 

women. 

This literature review aimed to examine the relationship between HDP and women’s 

risk of developing CVD later in life. HDP encompass a range of conditions, including 

chronic hypertension, pre-eclampsia, chronic hypertension with superimposed pre-eclampsia, 

gestational hypertension, eclampsia, and postpartum hypertension. In 2013, the American 

College of Obstetricians and Gynecologists updated its definitions of HDP, clarifying that 
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chronic hypertension is blood pressure of 140/90 mmHg or higher detected after conception 

or before 20 weeks of pregnancy. Gestational hypertension refers to new-onset blood 

pressure elevation of 140/90 mmHg or higher, typically closer to term and without 

proteinuria. Pre-eclampsia is defined as blood pressure of 140/90 mmHg or higher in 2 

separate measurements at least 4 hours apart, after 20 weeks of pregnancy in women with 

previously normal blood pressure. Lastly, superimposed pre-eclampsia is chronic 

hypertension that is associated with pre-eclampsia (American College of Obstetricians and 

Gynecologists, 2013). 

There is evidence suggesting that HDP is associated with an increased risk of CVD in 

later life. The global incidence of HDP has increased from 16.3 million to 18.08 million, 

representing a 10.92% increase from 1990 to 2019 (Wang et al., 2021). In the US, HDP 

complicates 5–10% of pregnancies (Hauspurg et al., 2019; Ying et al., 2018). Studies have 

shown that pre-eclampsia and gestational hypertension are associated with a 2–4-fold 

increased risk of heart failure, IHD, and other cardiovascular morbidities in the long term 

(Oikonomou et al., 2020). Pre-eclampsia is also responsible for up to 15% of maternal deaths 

(Oikonomou et al., 2020), and it occurs in 5–7% of all pregnancies (American College of 

Obstetricians and Gynecologists, 2013). However, the incidence rate is lower in developed 

countries (2–5%) than in developing countries (Brown et al., 2013). 

Methods 

This review utilised an integrative review approach, allowing for the inclusion of various 

types of studies. The integrative review is a systematic and comprehensive research 

methodology employed to analyse and synthesise existing literature on a specific research 

topic (Whittemore & Knafl, 2005). Following the stages recommended by Whittemore & 
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for exposure included: ‘hypertensive pregnancy disorders*’, ‘hypertension*’, ‘pregnancy-

induced hypertension*’, ‘gestational hypertension*’, ‘hypertensive disorders of pregnancy*’, 

‘preeclampsia*’, ‘pre-eclampsia*’, ‘postpartum hypertension*’, ‘eclampsia*’, and 

‘pregnancy complications*’. The search terms for outcomes included: ‘cardiovascular 

disease*’, ‘heart disease’, ‘coronary heart disease*’, ‘coronary artery disease*’, ‘myocardial 

infarction*’, ‘acute coronary syndrome*’, and ‘ischemic heart disease*’. All primary studies 

that investigated the associations between HDP and the risk of developing CVD in later life 

were eligible for inclusion in this literature review. No restriction on the length of the follow-

up period was considered. Non-English literature and review studies were excluded, as well 

as conference abstracts, letters to the editor, and editorial articles. However, the reference 

lists of the included studies and previously excluded review studies were searched for 

additional potential studies. 

Study selection 

Overall, a total of 748 publications were identified from the initial search. After excluding 

Knafl (2005), this review commenced with problem identification, literature search, data 

evaluation, data analysis, and the presentation of the findings. 

Literature search 

An extensive search of literature published from January 2000 through November 2022 was 

carried out using electronic databases including MEDLINE and CINAHL to access the 

literature on associations between HDP and CVD. MEDLINE and CINAHL were selected 

because these databases are renowned for their comprehensive coverage of healthcare and 

nursing literature, making them the most relevant to the field of current research. Adopting 

only two databases could help streamline data management effectively. The keywords used 

non-English articles and limiting the search to the specified years, 465 articles remained. The 



82 

articles were imported into an EndNote library, where review articles and duplicates were 

subsequently eliminated. This process resulted in 307 papers that were deemed suitable for 

further analysis. Out of these, 151 articles were excluded after screening the titles and 

abstracts. The remaining 156 articles underwent full-text review, leading to the exclusion of a 

further 134 articles. The final number of articles included in this review was 22 (Figure 3.). 

Quality assessment 

The quality of all 22 articles was assessed using the Critical Appraisal Skills Programme tool 

(Critical Appraisal Skills Programme, 2016). The supervisory team oversaw the entire 

process, which included database search, article selection, quality assessment, data extraction, 

interpretation of results, and presentation of findings. They conducted random audits of 

articles to ensure accuracy in quality assessment and data extraction. None of the studies 

were rated as poor quality, and all 22 studies were included in the review. Table 3.3 provides 

a summary of the quality assessment of the studies, followed by Table 3.4, which summarizes 

the included studies. 



83 

Figure 3.2 PRISMA flow diagram of the literature search (HDP) 
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The reviewed studies were predominantly large population-based cohort studies that 

investigated the risk of CVD events and mortality in women with a history of HDP 

(n = 9,285,228). Of the included articles, 16 were conducted in Europe (3 in the UK 

(excluding Scotland), 3 in Finland, 5 in Norway, and one each in Iceland, the Netherlands, 

Sweden, Scotland, and Denmark), 2 in the US, one in Australia, 2 in Taiwan, and one in 

Israel. The results of this review are presented in the following 5 themes, including pre-

eclampsia and risk of CVD, gestational hypertension and risk of CVD, significance of 

severity of HDP, CVD risk according to the order of pregnancy, and time of HDP diagnosis, 

and number of HDP diagnosis. 

Pre-eclampsia and risk of CVD 

The association between history of HDP and risk of CVD in women was examined in 9 

studies (Funai et al., 2005; Gastrich et al., 2020; Haug et al., 2019; Irgens et al., 2001; Leon 

et al., 2019; Lin et al., 2011; Männistö et al., 2013; Oliver-Williams et al., 2022; Smith et al., 

2001). Those studies consistently suggested that HDP is associated with an increased risk of 

CHD, MI, heart failure, and stroke. 

In a recent retrospective cohort study of national medical records from all National 

Health Service hospitals in the UK, researchers compared the risk of CVD outcomes for 

women with and without a history of HDP (Oliver-Williams et al., 2022). The study included 

2,359,386 women who had one or more live singleton births in the UK between 1997 and 

2015, and it followed them up for 18 years. The incidence of total CVD for women without 

HDP was 57.1 (95% CI 55.9 to 58.3) per 100,000 person-years, whereas the incidence of 

total CVD in women with prior gestational hypertension was 85.8 (78.6 to 93.5) per 100,000 

person-years and for those with pre-eclampsia this rate was 99.3 (90.9 to 108.2) per 100,000 

person-years. The study found that HDP was a statistically significant risk factor for the 

Findings 
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incidence of CVD in these women. Women with pre-eclampsia in their first pregnancy were 

at a higher risk of CHD (HR 1.62; 95% CI 1.48 to 1.78), acute MI (HR 2.46; 95% CI 1.72 to 

3.53), and ischemic stroke (HR 1.77; 95% CI 1.30 to 2.42), and these associations were 

generally stronger than those observed with gestational hypertension. The study also reported 

that compared to women without HDP in their pregnancies, women with pre-eclampsia in 

their first pregnancy were at more than a twofold higher risk of acute MI (Oliver-Williams et 

al., 2022). 

In another study, researchers conducted a retrospective matched case–control study in 

the US, using the New Jersey Electronic Birth Certificate database and the Myocardial 

Infarction Data Acquisition System, to assess the risk of cardiovascular outcomes over 15 

years from 1999 through 2013 among pregnant women with pre-eclampsia (cases), compared 

to women with their first pregnancy who did not develop pre-eclampsia (controls) (Gastrich 

et al., 2020). The researchers found that women with pre-eclampsia (n = 6,360) were more 

likely to suffer from MI, cardiovascular death, and all-cause death compared to controls 

(n = 325,347). They reported that women with pre-eclampsia had 3.94 times higher hazard 

for MI (95% CI 1.25 to 12.4), 4.66 times higher hazard of cardiovascular death (95% CI 1.52 

to 14.26), and 2.32 times higher hazard of all-cause death (95% CI 1.34 to 4.02) than 

matched controls. Even after adjusting for sociodemographic and comorbidities, the hazard 

ratios of MI and cardiovascular deaths were still significantly higher compared to matched 

controls (p = 0.0196 and p = 0.007, respectively) (Gastrich et al., 2020). 

In a prospective cohort study conducted in Norway, researchers (Haug et al., 2019) 

aimed to investigate the association between a history of HDP and the risk of CVD in 

women. The study included 23,885 parous women, of which 21,766 had normotensive 

pregnancies, while 2,199 women experienced one or more pregnancies complicated by HDP 

before the age of 40 years. The researchers found that women with a history of HDP had an 
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increased risk of CVD (HR 1.57; 95% CI 1.32 to 1.87), MI (HR 1.86; 95% CI 1.40 to 2.48), 

and heart failure (HR 1.59; 95% CI 0.92 to 2.73) compared with women with normotensive 

pregnancies, during a median follow-up of 18 years. The excess risk of CVD in women with 

a history of HDP was associated with blood pressure and BMI up to 77%, while glucose and 

lipid levels were associated with smaller proportions (25% and 24%, respectively). The 

researchers concluded that women with a history of HDP had approximately 60% excess risk 

of CVD until the age of 70 years compared to women without such a complication (Haug et 

al., 2019). 

A large longitudinal population-based cohort study in the UK (Leon et al., 2019) used 

linked routine electronic health records from 1997 to 2016 to investigate the association 

between HDP and subsequent diagnosis of different types of CVD. The study included 

1.3 million women, with a mean age at delivery of 28 years, and nearly 1.9 million completed 

pregnancies were defined. During the 20-year study period, researchers observed 18,624 

CVD incidences, of which 65% occurred in women under 40 years. Compared to women 

without HDP, women with one or more pregnancies affected by pre-eclampsia had a higher 

risk of cardiac atherosclerotic events (HR 1.67; 95% CI 1.54 to 1.81), heart failure (HR 2.13; 

95% CI 1.64 to 2.76), cardiovascular deaths (HR 2.12; 95% CI 1.49 to 2.99), and chronic 

hypertension (HR 4.47; 95% CI 4.32 to 4.62) (Leon et al., 2019). 

In a cohort study in Norway, researchers aimed to evaluate the association between 

HDP in the first pregnancy and subsequent risk of maternal CVD after adjusting for 

established CVD risk factors measured after pregnancy (Riise et al., 2019). The study 

included 20,075 women with a first delivery registered in the Medical Birth Registry of 

Norway, who participated in health surveys a mean of 10.7 years after delivery. The women 

were followed up for a median of 11.4 years for an incident fatal or non-fatal CVD event 

through linkage to the Cardiovascular Disease in Norway database and the Norwegian Cause 
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of Death Registry. After adjusting for established modifiable and non-modifiable CVD risk 

factors such as BMI, smoking, hypertension, diabetes, serum glucose, and lipid levels, 

researchers reported an increased risk of maternal CVD after HDP in the woman’s first 

pregnancy (HR 1.5; 95% CI 1.2 to 1.8). The corresponding HR for the combined endpoint of 

acute MI/acute cerebral stroke was 1.8 (95% CI 1.1 to 2.9), and for CHD it was 1.5 (95% CI 

0.9 to 2.6) (Riise et al., 2019). 

A population-based prospective cohort study in Finland followed 12,055 multiparous 

women who gave birth in 1966 for 40 years (Männistö et al., 2013). The study found that any 

form of HDP was associated with an increased risk of cardiac events and diabetes later in life. 

Women with a history of pre-eclampsia/eclampsia, compared to women with normal blood 

pressure during pregnancy, were more likely to develop CVD (HR 1.4; 95% CI 1.1 to 1.7), 

IHD (HR 1.36; 95% CI 1.01 to 1.83), heart failure (HR 1.6; 95% CI 1.1 to 2.5), and arterial 

hypertension (HR 2.33; 95% CI 1.88 to 2.88). While the risks of developing MI (HR 1.2; 

95% CI 0.73 to 2.0), experiencing death from MI (HR 1.44; 95% CI 0.51 to 4.08), and 

developing ischemic cerebrovascular disease (HR 1.19; 95% CI 0.68 to 2.09) also increased, 

they were not statistically significant. The risks were particularly higher if women had 

superimposed pre-eclampsia/eclampsia or chronic arterial hypertension and then developed 

pre-eclampsia/eclampsia (Männistö et al., 2013). 

The authors of a population-based cohort study in Israel conducted an analysis of 

death rates among 37,061 women who gave birth in Jerusalem between 1964 and 1976, with 

a median follow-up of 30 years (range 24.5–36.5 years) (Funai et al., 2005). They concluded 

that women diagnosed with pre-eclampsia had a significantly higher relative death rate of 

2.13 (95% CI 1.8 to 2.5; p < 0.001) compared to women with normal blood pressure readings 

during pregnancy, and deaths from CVD were the largest contributor to this increase. 
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Researchers in Taiwan conducted a large population-based cohort study with the aim 

of investigating the risk of major CVD events and mortality during pregnancy and within 3 

years postpartum (Lin et al., 2011). They recruited 1,132,064 women who had given birth 

between 1999 and 2003 through the linkage between birth certificates and national health 

insurance hospital discharge data. After adjusting for known CVD risk factors, the authors 

found that women with a history of pre-eclampsia/eclampsia had significantly greater risks of 

major cardiac events and mortality in later life. Specifically, they had a 13.0 times greater 

risk of MI (95% CI 4.6 to 6.3; p < 0.001), an 8.3 times greater chance of heart failure 

(95% CI 4.2 to 16.4; p < 0.001), a 14.5 times greater risk of stroke (95% CI 1.3 to 165.1; 

p < 0.03), a 6.4 times greater incidence of overall death (95% CI 3.8 to 10.9; p < 0.001), and 

a 2.3 times greater incidence of CVD-related death (95% CI 1.6 to 3.1; p < 0.001) compared 

with those without this condition (Lin et al., 2011). These results support the findings of 

Funai et al. (2005), who reported significantly more deaths from CVD in women with a 

history of pre-eclampsia. 

A retrospective population-based cohort study conducted in Scotland recruited 

129,920 women who had their first live child between 1981 and 1985 from the Scottish 

Morbidity Record. The authors aimed to examine the associations between pre-eclampsia and 

the risk of future fatal and nonfatal CHD (Smith et al., 2001). Out of the cohort, 22,781 

women developed pre-eclampsia during their pregnancies, and 107,139 women did not. 

Following the women for 15 to 19 years, the researchers found that the rate of CHD events 

was twice as high (95% CI 1.5 to 2.5) in women who had a history of pre-eclampsia 

compared with the control group (Smith et al., 2001). Similarly, authors of a population-

based cohort study in Norway recruited 626,272 women through the Norwegian medical birth 

registry who had given birth from 1967 to 1992, with a median follow-up of 13 years. They 
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found that pre-eclampsia was associated with an 8.12-fold (95% CI 4.3 to 15.3) increased risk 

of death from CVD (Irgens et al., 2001). 

Gestational hypertension and risk of CVD 

The relationships between gestational hypertension and risk of CVD in later life were 

examined in 8 studies (Arnadottir et al., 2005; Chen et al., 2018; Garovic et al., 2010; Lykke 

et al., 2009; Männistö et al., 2013; Oliver-Williams et al., 2022; Riise et al., 2018; Wikström 

et al., 2005). The results of these studies were consistent in finding a positive association 

between the experience of gestational hypertension and CVD in later life. For instance, a 

retrospective cohort study in the UK found that women with a history of gestational 

hypertension in their first pregnancy were at increased risk for CHD (HR 1.55; 95% CI 1.31 

to 1.83), heart failure (HR 1.71; 95% CI 1.21 to 2.41), ischemic stroke (HR 1.59; 95% CI 

1.17 to 2.16), and haemorrhagic stroke (HR 1.42; 95% CI 1.05 to 1.92) compared to women 

without gestational hypertension (Oliver-Williams et al., 2022). 

In a study conducted in Norway, researchers aimed to evaluate the association 

between gestational hypertension and risk of CVD among women. The researchers collected 

data from the Medical Birth Registry of Norway and linked it to the Cardiovascular Disease 

project and the Norwegian Cause of Death Registry (Riise et al., 2018). The study included 2 

cohorts of women: 617,589 women with a first birth from 1980 to 2009 aged 16–49 years 

with parity 5 or less and 421,770 multiparous women with a first birth from 1980 to 2009 

aged 16–49 years with parity 5 or less. The women were followed up for a median of 14.3 

years, and the researchers found that women with gestational hypertension in the first 

pregnancy had a 1.8-fold increased risk of subsequent CVD compared with women without 

this condition (95% CI 1.7 to 2.0). The risk was further increased in the presence of 

concomitant pregnancy-related complications such as small for gestational age and/or 

preterm deliveries. However, the effects of important confounders such as smoking, BMI, 
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and alcohol consumption were not controlled in this study due to the lack of relevant data. 

Therefore, it is possible that these confounders played a role in the association between 

gestational hypertension and CVD, and this cannot be ruled out (Riise et al., 2018). 

Likewise, a nationwide population-based retrospective cohort study in Taiwan 

focused on the association between HDP and the risk of heart failure (Chen et al., 2018). 

Among the 23.3 million individuals registered in the National Health Insurance Research 

Database in Taiwan, researchers identified 29,186 women aged 20–50 years with HDP 

between January 2000 and December 2013, and matched them with 116,744 women without 

HDP in their pregnancies. They also considered pregnancy characteristics, including age, 

parity, gestational age, gestational number, and major comorbidities at baseline. The study 

found that the overall incidence of heart failure was greater in the HDP group than the control 

group (9.83 vs 1.67 per 10,000 person-years), with a significant IRR (5.88; 95% CI 5.84 to 

5.92; p < 0.0001). When stratified by age, parity, gestational age, number of pregnancies, and 

follow-up years, the IRR for subsequent heart failure remained significantly higher in the 

HDP group in all stratifications. Moreover, heart failure was more likely to develop within 5 

years postpartum (Chen et al., 2018). 

A registry-based cohort study in Denmark recruited 782,287 women from 15 to 50 

years old who had their first birth, with median follow-up of 14.6 years (Lykke et al., 2009). 

In this study, the risk of CHD increased by 1.5 times (95% CI 1.25 to 1.76; p < 0.001) in 

women with a history of gestational hypertension. They were also at 5.3 times greater risk of 

developing subsequent hypertension (95% CI 4.90 to 5.75; p < 0.001) in the future (Lykke et 

al., 2009). 

Similarly, the results of a cohort study recruiting 4,782 participants in the Family 

Blood Pressure Program study between 2000 and 2004 in Finland reported that women with a 

history of gestational hypertension were at greater risk for developing hypertension in the 
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future compared with their normotensive counterparts (Garovic et al., 2010). The increased 

risk remained significant after the authors controlled for known CVD risk factors including 

race, family history, smoking, dyslipidaemia, and diabetes mellitus (adjusted HR 1.8; 95% CI 

1.4 to 2.3; p < 0.001). In addition, hypertension developed at earlier ages in these women 

(50% hypertensive at the age of 53 years vs 60 years, respectively; p < 0.001; (Garovic et al., 

2010). The relatively greater risk of future hypertension observed in the study by Lykke et 

al., (2009) may be due to the lack of complete adjustments for CVD risk factors, such as 

obesity (Lykke et al., 2009). 

Authors of a cross-sectional population-based study in Sweden analysed the risk of 

fatal or nonfatal CHD events in 403,550 women who had given birth between 1973 and 1982, 

with a follow-up of 15 years (Wikström et al., 2005). They found that, compared with women 

with normotensive pregnancies, women with a history of gestational hypertension in their 

first pregnancy had an increased risk of developing CHD in later life (relative risk 1.6; 

95% CI 1.3 to 2.0) (Wikström et al., 2005).  

A similar study was conducted in Iceland, in which researchers recruited participants 

(n = 325 case patients and n = 650 individuals in the control group) who had given birth at 

the University Hospital in Reykjavik, Iceland, between 1931 and 1947, and followed them 

until 1996. They found that the risk of mortality from CHD among women with a history of 

HDP was 24.3%, compared with 14.6% in women without the condition (relative risk 1.66; 

95% CI 1.27 to 2.17) (Arnadottir et al., 2005). These results are consistent with the findings 

of Wikström et al. (2005) and Garovic et al. (2010). Arnadottir et al. (2005) reported that 

women with gestational hypertension survived 3–9 years less than those without this 

condition. Männistö et al. (2013) also found that women with gestational hypertension were 

at increased risk for CHD (HR 1.44; 95% CI 1.24 to 1.68), MI (HR 1.75; 95% CI 1.40 to 
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2.19), death from MI (HR 3.00; 95% CI 1.18 to 3.09), and ischemic stroke (HR 1.59; 95% CI 

1.24 to 2.04) (Männistö et al., 2013). 

Significance of severity of HDP 

The relationship between the severity of HDP and risk of future CVD was assessed in 4 

studies (Luoto et al., 2008; Lykke et al., 2009; Oliver-Williams et al., 2022; Wikström et al., 

2005), and these authors found that severity of HDP was a factor in aggregating the risk. 

Lykke et al. (2009) found that the risk of CHD increased by 1.57 times (95% CI 1.44 to 1.72) 

and 1.61 times (95% CI 1.34 to 1.94) in women with mild pre-eclampsia and severe pre-

eclampsia, respectively, indicating no significant difference in future CHD risk according to 

the severity of pre-eclampsia after a median of 14.6 years follow-up. However, compared 

with women with mild pre-eclampsia (relative risk [RR] 3.61; 95% CI 3.43 to 3.80), those 

with severe pre-eclampsia were at greater risk for developing hypertension in later life 

(RR 6.07; 95% CI 5.45 to 6.77) (Lykke et al., 2009). 

The impact of increased systolic blood pressure during pregnancy on future CVD risk 

– without specifying the type of HDP – was evaluated in a study in which authors derived 

data from a cohort of 4,090 women who gave birth between 1954 and 1963 in Finland, with a 

follow-up period of approximately 44 years (Luoto et al., 2008). Mortality data were 

collected from the Finnish Cause of Death Registry. Results showed that the CVD mortality 

rate was considerably greater in women who had a history of systolic hypertension during 

pregnancy, whether developed in early or late stages of pregnancy. For each 13 mmHg rise in 

systolic blood pressure during early pregnancy, CVD mortality increased by 20%, and for 

one standard deviation increase in systolic blood pressure in late pregnancy, the mortality rate 

increased by 14% (Luoto et al., 2008). The authors concluded that an increase in systolic 

blood pressure alone during pregnancy could be considered as an important predictor of 

future CVD risk and mortality in women (Luoto et al., 2008). In another study, the risk of 
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future IHD increased by 1.9 times (95% CI 1.6 to 2.2) in women with mild pre-eclampsia 

compared with women without the condition, but with a greater increase in women with 

severe pre-eclampsia (RR 2.8; 95% CI 2.2 to 3.7) (Wikström et al., 2005).  

A recent study conducted in the UK found that the association between pre-eclampsia 

and total CVD risk was greater with increasing severity of the condition during the first 

pregnancy. Women with severe pre-eclampsia had the highest risk (HR 1.91; 95% CI 1.57 to 

2.32). The risk of CVD, including CHD and cardiomyopathy, as well as stroke, including 

ischemic stroke and intracerebral haemorrhage, also increased with the severity of pre-

eclampsia (Oliver-Williams et al., 2022). 

CVD risk according to the order of pregnancy, time of HDP diagnosis, and number of HDP 

diagnoses 

Several studies have examined the association between HDP and future CVD, considering 

factors such as order of pregnancy, timing, and number of HDP incidents (Arnott et al., 2020; 

Grandi et al., 2018; Oliver-Williams et al., 2022; Riise et al., 2019; Skjaerven et al., 2012; 

Theilen et al., 2018; Wikström et al., 2005).  

Skjaerven and colleagues conducted a prospective population-based cohort study in 

Norway to investigate the relationship between the order of pregnancy, time of onset of pre-

eclampsia, and mortality from CVD (2012). The study included 836,147 women recruited 

from the Medical Birth Registry of Norway between 1967 and 2002, and they were followed 

until 2009. Of these women, 34,824 developed pre-eclampsia during their pregnancy. The 

authors found that women who developed term pre-eclampsia in their first pregnancy were 

more likely to die from CVD than those without the condition in their first pregnancy 

(adjusted HR 1.6; 95% CI 1.4 to 2.0) (Skjaerven et al., 2012). The risk was even greater for 

women who developed preterm pre-eclampsia (< 37 weeks) (adjusted HR 3.7; 95% CI 2.7 to 

4.8). Women who developed preterm pre-eclampsia in their first pregnancy and did not have 
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additional children were at greater risk of CVD death compared with women who had 

subsequent children (9.2% vs 1.1%) (Skjaerven et al., 2012). 

For women who had term pre-eclampsia and had only one child, the risk of death 

from CVD was 2.8%, which fell to 1.1% for those who had 2 or more children (Skjaerven et 

al., 2012). However, all-cause mortality for women with 2 or more lifetime births who had 

preterm pre-eclampsia in their first pregnancy did not increase (adjusted HR 1.1; 95% CI 

0.87 to 1.14), even if they had preterm pre-eclampsia (Skjaerven et al., 2012). Overall, the 

results suggested that mortality from CVD was particularly greater in women with early pre-

eclampsia in their first pregnancy who did not have subsequent children (Skjaerven et al., 

2012). 

In a retrospective cohort study in Australia, researchers used a linked population 

health administrative database in New South Wales between 2002 and 2016 to assess the 

association between new-onset HDP and hospitalisation or death due to ischemic or 

hypertensive heart disease, or stroke (Arnott et al., 2020). They included women aged 12–55 

years who were New South Wales residents during their first birth. Among 528,106 women, 

10.3% experienced HDP in their first pregnancy. The researchers reported that the HR for 

women with early-onset HDP who did not smoke was 4.90 (95% CI 3.00 to 7.80) compared 

to women who did not develop HDP in their pregnancies and did not smoke. They also 

reported a more than doubling of the risk of a cardiovascular event or death in those with 

late-onset HDP and almost 5 times the risk following early-onset HDP in women, compared 

to those without this complication. The study concluded that HDP, especially early-onset, 

conferred a clear increase in the risk of CVD, with amplification by smoking (Arnott et al., 

2020). 

In contrast to the findings of the Arnott et al. (2020) study, which showed that the risk 

of death from CVD was particularly greater in women with early pre-eclampsia in the first 
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pregnancy who did not have subsequent children, the Grandi et al. (2018) study did not find 

any differences in the risk of incident CVD based on the early or late onset of HDP. They 

identified 146,748 women, aged 15–45 years, with a first recorded pregnancy in the Clinical 

Practice Research Datalink. They observed that women with early-onset HDP (< 34 weeks) 

have a twofold increased risk of CVD (95% CI 1.5 to 4.3) and fivefold increased risk of 

hypertension (95% CI 1.5 to 4.3) compared to women with no HDP. Similar results were 

observed among women with late-onset HDP. Wide confidence intervals precluded any 

conclusions regarding a difference in the risk of incident CVD and hypertension in women 

with early- versus late-onset HDP (HR 0.90; 95% CI 0.50 to 1.62 and HR 1.06; 95% CI 0.87 

to 1.28, respectively). Overall, the study concluded that HDP in at least one pregnancy is 

associated with increased risks of subsequent CVD and hypertension, irrespective of its time 

of onset (Grandi et al., 2018). Grandi et al. (2018) in consistent with the other 2 studies by 

Arnott et al. (2020) and Skjaerven et al. (2012) reported increased risk of CVD in women 

with HDP based on the timing of onset of complication, but the difference in the risk of CVD 

based the early or late onset of HDP was not statistically significant. 

Researchers aimed to investigate the association between recurrent HDP and 

increased risk of CVD mortality in women. They conducted a retrospective cohort study in 

the US, using the Utah Population Database to identify women who gave birth from 1939 

through 2012 (Theilen et al., 2018). The study included 49,598 women with one affected 

pregnancy, 7,786 women with 2 or more affected pregnancies, and 114,768 unexposed 

women who were matched to the affected women. The study found that women with 2 or 

more pregnancies affected by HDP had a higher mortality risk from all causes (adjusted 

HR 2.04; 95% CI 1.76 to 2.36), ischemic heart disease (adjusted HR 3.30; 95% CI 2.02 to 

5.40), and stroke (adjusted HR 5.10; 95% CI 2.62 to 9.92). The increased risks for early all-

cause and cause-specific mortality were significant for deaths occurring at age 50 years or 
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younger. For women whose index pregnancy was delivered from 1939 through 1959, those 

with 2 or more pregnancies affected by HDP had shorter additional life expectancies than 

mothers who had only one or no HDP (48.92 vs 51.91 vs 55.48 years, respectively). Theilen 

et al. (2018) concluded that HDP are associated with increased risks for early all-cause 

mortality and some cause-specific mortality, and these risks increase further with recurrent 

disease. Their findings suggest that women with recurrent HDP may benefit from close 

monitoring and aggressive management of risk factors to prevent premature mortality. 

Additionally, a retrospective cohort study conducted in the UK showed that the risk of 

CHD and all strokes increased with the number of pregnancies affected by pre-eclampsia. 

Women with 2 pregnancies affected by pre-eclampsia had over twice the risk of CHD and 

stroke compared to women with normotensive pregnancies, with HR 2.81 (95% CI 1.75 to 

4.53) and HR 2.35 (95% CI 1.22 to 4.53), respectively. Women with 2 gestational 

hypertension pregnancies also had approximately twice the risk of CHD and stroke compared 

to women with normotensive pregnancies, with HR 1.93 (95% CI 1.16 to 3.20) and HR 2.16 

(95% CI 1.19 to 3.90), respectively (Oliver-Williams et al., 2022). 

An earlier cross-sectional study from 2005 included over 20,000 women pregnant for 

the first time with HDP and 2,000 women with recurrent HDP. Women with HDP were 

compared with women without such complications, with a follow-up period of 15 years. The 

study reported that the adjusted IRR for later development of IHD was 1.6 (95% CI 1.3 to 

2.0) when the first pregnancy was complicated by gestational hypertension without 

proteinuria. Women with gestational hypertension in their first pregnancy but not in their 

second had an adjusted IRR of 1.9 (95% CI 1.5 to 2.4) for the development of IHD, while 

women with gestational hypertension in both pregnancies had an increased IRR of 2.8 

(95% CI 2.0 to 3.9) compared with women with 2 healthy pregnancies (Wikström et al., 

2005). 
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HDP and risk of future stroke 

The relationship between HDP and stroke has been examined in several studies, and the 

results consistently demonstrate a positive association between HDP and increased risk of 

stroke in later life (Arnadottir et al., 2005; Leon et al., 2019; Lin et al., 2011; Lykke et al., 

2009; Männistö et al., 2013). For instance, a longitudinal population-based cohort study in 

the UK reported a HR of 1.9 (95% CI 1.53 to 2.35) for any stroke in women who had one or 

more pregnancies complicated by pre-eclampsia compared with those who had normotensive 

pregnancies (Leon et al., 2019). Additionally, a population-based prospective cohort study in 

Finland found that gestational hypertension increased the risk of future ischemic stroke 

(HR 1.59; 95% CI 1.24 to 2.04) (Männistö et al., 2013). 

A population-based cohort study in Taiwan found that women with a history of pre-

eclampsia or eclampsia had a significantly higher adjusted risk of developing stroke 

(HR 14.5; 95% CI 1.3 to 165.1), major adverse cardiovascular events without stroke (HR 7.3; 

95% CI 5.5 to 9.7), and death from major adverse cardiovascular events (HR 2.3; 95% CI 1.6 

to 3.1) compared to women without pre-eclampsia or eclampsia (Lin et al., 2011). These 

findings are consistent with those of other studies. For example, Arnadottir et al. (2005) 

reported a higher rate of death from cerebrovascular events including stroke in women with a 

history of HDP compared to women without the condition (RR 1.46; 95% CI 0.94 to 2.28). 

Lykke et al. (2009) also found that the risk of stroke was elevated in women with a history of 

HDP with mild pre-eclampsia compared with severe pre-eclampsia, indicating that the 

severity of HDP is a concern. Specifically, they reported that the risk of stroke was elevated 

1.51 times (95% CI 1.26 to 1.81; p < 0.001) in women with a history of gestational 

hypertension, 1.4 times (95% CI 1.30 to 1.58; p < 0.001) in women with mild pre-eclampsia, 

and 1.58 times (95% CI 1.23 to 2.03; p < 0.001) in women with severe pre-eclampsia. 
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Discussion 

In this literature review, 22 studies involving more than 9 million women were examined, 

with the results suggesting consistent associations between any type of HDP with future CVD 

events and mortality in women. The findings suggest that women with a history of pre-

eclampsia, gestational hypertension, or elevated systolic blood pressure during pregnancy are 

at greater risk for morbidity and mortality from MI, heart failure, hypertension, and stroke in 

later life (Gastrich et al., 2020; Haug et al., 2019; Luoto et al., 2008; Lykke et al., 2009; 

Männistö et al., 2013; Oliver-Williams et al., 2022). HDP appears to add to the burden of 

CVD in women; however, due to the heterogeneity across the reviewed studies in terms of 

population, exposure variables, outcome variables, and follow-up periods, it was challenging 

to combine the results statistically in a meta-analysis to derive a pooled estimate of the 

impact of HDP conditions on CVD risk. Nonetheless, the consistent findings across the 

studies indicate the importance of HDP as a risk factor for CVD in women, and further 

research is needed to identify potential mechanisms and effective interventions to prevent or 

mitigate the adverse cardiovascular outcomes associated with HDP. 

Although the exact mechanisms linking HDP to increased risk of CVD are not fully 

understood (Aykas et al., 2015; Garovic et al., 2010; Lykke et al., 2009; Valdiviezo et al., 

2012), it is likely that this association is due to shared risk factors between the 2 conditions. 

Women who experience HDP are more likely to have hypertension, high serum uric acid 

levels, high microalbuminuria, and high serum triglyceride levels, all of which increase the 

risk of CVD (Aykas et al., 2015; Valdiviezo et al., 2012). In addition, women with a history 

of gestational hypertension or severe pre-eclampsia are more likely to develop T2DM, which 

is a strong risk factor for CVD in women (Larsson et al., 2018; Lykke et al., 2009).  

Some studies have found that women with a history of HDP may have altered 

endothelial function, increased arterial stiffness, and reduced vascular compliance, which can 
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also increase their risk of CVD. The inflammation and oxidative stress associated with HDP 

may also contribute to the increased risk of CVD (Aykas et al., 2015; Garovic et al., 2010; 

Valdiviezo et al., 2012).  

Furthermore, some studies have suggested that genetic factors may play a role in the 

development of HDP and subsequent CVD risk. Women with a family history of HDP or 

CVD may be at greater risk for both conditions (Goddard et al., 2018; Grandi et al., 2018).  

In summary, the increased risk of CVD among women with a history of HDP may be 

due to shared risk factors, vascular damage, altered endothelial function, inflammation, 

oxidative stress, and genetic factors. It is important for healthcare providers to monitor and 

manage CVD risk factors in women with a history of HDP to prevent or delay the onset of 

CVD. 

In addition, Canti et al. (2010) found that women with pre-eclampsia had significantly 

greater BMI (p = 0.019) and abdominal circumference measurements (p = 0.026) compared 

with normotensive pregnant women. Obesity, particularly increased waist circumference, is a 

known risk factor for CVD (Lahey & Khan, 2018; Xue et al., 2021), and thus may contribute 

to the increased CVD risk seen in women with HDP. While there are significant synergistic 

effects between HDP conditions and traditional CVD risk factors, HDP has also been shown 

to independently contribute to the risk of CVD in women (Garovic et al., 2010; Lin et al., 

2011; Männistö et al., 2013; Oliver-Williams et al., 2022; Skjaerven et al., 2012; Wikström et 

al., 2005). Therefore, pregnancy should be considered a cardiovascular stress test, and the 

experience of HDP indicates greater susceptibility to CVD in the future (Hermes et al., 2013; 

Veerbeek et al., 2015). Early identification of these high-risk women, followed by education 

and counselling to engage in risk-reducing programs and behaviours, is crucial in reducing 

the burden of CVD in this population. 
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Limitations 

It is important to note that the definition and classification of HDP varied across the studies 

included in this review, which may have contributed to differences in the reported 

associations between HDP and CVD risk. For instance, Männistö et al. (2013) defined pre-

eclampsia as blood pressure of 145/95 mmHg or higher with proteinuria, while Funai et al. 

(2005) used blood pressure of 140/90 mmHg or higher with proteinuria as diagnostic criteria. 

Such variations in definitions and criteria could potentially affect the accuracy and 

comparability of the findings. Therefore, caution should be taken when interpreting the 

results and generalising the findings to the larger population. 

Implications for practice 

The findings of this review have several implications for practice. The evidence highlights 

the importance of considering pregnancy history when assessing a woman’s CVD risk. CVD 

risk assessment tools, such as the Framingham Risk Score (Selvarajah et al., 2014), the 

SCORE (Selvarajah et al., 2014), and the Reynolds Risk Score (Ridker et al., 2007) enable 

healthcare providers to identify high-risk population subgroups for close monitoring, early 

diagnosis, and therapy (Lloyd-Jones, 2010). It has been shown that the effects of HDP on the 

cardiovascular system are reflected in the existing CVD risk estimation tools. For example, in 

a longitudinal follow-up study in the Netherlands (Hermes et al., 2013), in which researchers 

used the Framingham Risk Score, the estimated 10-year and 30-year CVD risks of 300 

women with a history of HDP were compared with the estimated CVD risks of 94 women 

with normotensive pregnancies. After a mean follow-up of 2.5 years, the estimated 10-year 

CVD risk of women with HDP was significantly greater than the risk of women who did not 

have the condition (7.2% vs 4.4%, respectively; IRR 5.8; 95% CI 1.9 to 19; p < 0.001). The 
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estimated 30-year CVD risk was also greater in women with HDP than women without the 

condition (11% vs 7.3%, respectively; IRR 2.7; 95% CI 1.6 to 4.5; p < 0.001).  

The results were consistent when the SCORE and the Reynolds Risk Score were 

applied (Hermes et al., 2013). Likewise, Garovic et al. (2010) reported that women with a 

history of hypertension during pregnancy compared with women without the condition had 

an increased estimated risk for CHD (14% vs 11% at 70 years, respectively; p = 0.009) and 

stroke (8% vs 5% at 70 years, respectively; p = 0.009) (Garovic et al., 2010). 

Bearing in mind that women of reproductive age are younger and may not manifest 

the symptoms of CVD for many years, the use of appropriate CVD risk estimation tools is a 

pragmatic approach to identifying high-risk women who can benefit from risk modification 

interventions (Lloyd-Jones, 2010; Markovitz et al., 2019). However, the ability of the 

available tools to predict CVD risk is poorer in women than in men, particularly among 

younger women (Hermes et al., 2013; Wenger, 2017). It is suggested that future research 

evaluates the possibility of improving the accuracy of existing CVD assessment tools for 

women by including female-specific risk factors, such as history of HDP. The pooled cohort 

equations (Goff Jr et al., 2014), endorsed by the American College of Cardiology and the 

AHA, aim to improve CVD risk estimation for women by considering their greater lifetime 

CVD risk; however, overestimation of CVD risk with advanced age is a concern with this 

tool (Wenger, 2017). 

Efforts should also be made to increase awareness of the link between HDP and CVD 

among healthcare providers and women with these conditions. Nurses can play an essential 

role in increasing women’s awareness of cardiovascular health and risk factors and 

encouraging them to discuss their cardiovascular health with a general practitioner or 

cardiologist (Upendrababu & Gowda, 2020). The Association of Women’s Health Obstetric 

and Neonatal Nurses has recommended in its position statement on women’s cardiovascular 
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health that nurses should provide women with regular cardiovascular health screening and 

education during healthcare visits to promote their awareness of CVD risk factors. Increasing 

women’s knowledge of CVD risk factors and helping them develop a reasonable risk 

perception is crucial in facilitating active engagement in risk-reducing behaviours 

(Abushaikha et al., 2021; Gholizadeh et al., 2010). To achieve this goal, healthcare providers 

should themselves be knowledgeable about traditional and sex-specific CVD risk factors, 

such as HDP. 

Moreover, effective communication and shared decision-making between healthcare 

providers and women can improve the effectiveness of CVD risk management. Women’s 

values, beliefs, and preferences should be considered when developing care plans and 

treatment goals (Bairey Merz et al., 2017). Patient-centred care is essential in promoting 

women’s engagement and adherence to risk-reduction strategies. Nurses can facilitate this by 

using a patient-centred approach that involves active listening, empathy, and collaboration in 

care planning (Abushaikha et al., 2021). Health literacy and cultural competence should also 

be considered to ensure that women understand the importance of CVD risk reduction and 

can participate effectively in their care (Gholizadeh et al., 2010). Overall, a collaborative and 

patient-centred approach to CVD risk management can lead to better outcomes for women at 

risk of CVD.  

Future research should prioritise the evaluation of the knowledge and awareness of 

healthcare providers and women about the link between HDP and CVD. This should be 

accompanied by efforts to identify, implement, and evaluate strategies to address any gaps in 

knowledge and improve the cardiovascular health outcomes for women with a history of 

HDP. Such strategies may include targeted educational programs for healthcare providers and 

women, the integration of HDP into existing CVD risk assessment tools, and the 

development of tailored prevention and management programs for women with a history of 
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HDP. Additionally, research should also explore the feasibility and effectiveness of involving 

community health workers or peer educators to increase awareness and support among 

women with HDP. By addressing these gaps, it may be possible to reduce the burden of CVD 

among women with a history of HDP and improve their overall cardiovascular health 

outcomes. 

Conclusion 

Women with a history of HDP are at a significantly higher risk for developing CVD later in 

life, and healthcare providers should identify this high-risk subgroup and offer them 

appropriate screening and counselling. It is important to encourage these women to discuss 

their cardiovascular health with healthcare providers and support them in reducing their 

future CVD risk through the adoption of a healthy lifestyle and recognition and improvement 

of modifiable risk factors. Nurses play a crucial role in helping women with HDP understand 

and act on their risk for CVD later in life. Future research should focus on assessing 

healthcare providers’ and women’s knowledge and awareness of the CVD risk associated 

with HDP and identifying, implementing, and evaluating strategies to improve the 

cardiovascular health outcomes for women with a history of HDP. 
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Table 3.3 Quality assessment of the included studies (HDP) 
Author(s), 
year,  
country 

Did the 
study 
address a 
clearly 
focused 
issue? 

Was the 
cohort 
recruited 
in an 
acceptable 
way? 

Was the 
exposure 
accurately 
measured to 
minimise 
bias? 

Was the 
outcome 
accurately 
measured to 
minimise 
bias? 

Have the 
authors 
identified all 
important 
confounding 
factors? 

Was the 
follow-up 
of the 
subjects 
complete/ 
long 
enough? 

What are the 
results of this 
study? 

How 
precise 
are the 
results? 

Can the 
result be 
applied to 
the local 
population? 

Do the 
results of 
this study 
fit with the 
other 
available 
evidence? 

What are the implications of this 
study for practice? 

Arnadottir 
et.al. 
(2005) 
 
Iceland 

Yes Yes Yes Yes Yes Yes Higher death rate 
from IHD 
cerebrovascular 
event, and cancer in 
women with pre-
eclampsia 

95% CI Yes Yes Women with pre-eclampsia should 
be followed up and be given medical 
advice regarding their increased risk 

Arnott et al.  
(2020) 
 
Australia 

Yes Yes Yes Yes Yes Yes Higher risk of fatal 
and non-fatal CVD 
event in women with 
HDP, higher risk in 
early HDP 

95% CI Yes Yes Pregnancy is an ideal opportunity to 
identify at-risk women and target 
modifiable risk factors such as 
smoking. Postpartum follow-ups for 
at-risk women need to be urgently 
developed and effectively 
implemented. 
 

Chen et al. 
(2018) 
 
Taiwan 

Yes Yes Yes Yes Yes Yes HDP presented an 
increased risk for 
heart failure later in 
life. HDP was an 
independent risk 
factor for future heart 
failure. 
 

95% CI Yes Yes Long-term assessment of cardiac 
function needed in patients with a 
history of HDP, especially in its 
severe or recurrent forms 

Funai et al. 
(2005) 
 
Israel 
 

Yes Yes Yes Yes Yes Yes Higher death rate in 
women with pre-
eclampsia (RR 2.1) 

95% CI Yes Yes Their findings give evidence that pre-
eclampsia is a risk marker for 
mortality from CVD, and that 
clinicians should consider pre-
eclampsia as a CVD risk factor, even 
if subsequent pregnancies are 
normative  
 

Garovic et al. 
(2010) 
 
Finland 
 

Yes Unclear Yes Yes Yes Yes Increased risk of 
IHD, stroke, diabetes 
mellitus, 
hypertension, 
dyslipidaemia 

95% CI  Yes Yes To inform women with history of 
high BP in pregnancy regarding to 
their increased risk of high BP and 
CVD incidence in their future life. 
Also to have routine BP checks and 
be treated for modifiable risk factors. 
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Author(s), 
year,  
country 

Did the 
study 
address a 
clearly 
focused 
issue? 

Was the 
cohort 
recruited 
in an 
acceptable 
way? 

Was the 
exposure 
accurately 
measured to 
minimise 
bias? 

Was the 
outcome 
accurately 
measured to 
minimise 
bias? 

Have the 
authors 
identified all 
important 
confounding 
factors? 

Was the 
follow-up 
of the 
subjects 
complete/ 
long 
enough? 

What are the 
results of this 
study? 

How 
precise 
are the 
results? 

Can the 
result be 
applied to 
the local 
population? 

Do the 
results of 
this study 
fit with the 
other 
available 
evidence? 

What are the implications of this 
study for practice? 

Gastrich et al.  
(2020) 
 
US 

Yes Yes Yes Yes Yes Yes Increased risk of MI, 
stroke, CVD related 
death 

95% CI Yes Yes More studies, including screening 
studies, are needed to assess long-
term evidence 

Grandi et al.  
(2018) 
 
UK 

Yes Yes Yes Yes Yes Yes Increased risk of 
CVD and 
hypertension, 
irrespective of the 
timing of onset of 
HDP 

95% CI Yes Yes HDP, regardless of onset time, 
should be considered when assessing 
future risks of CVD and hypertension 

Haug et al. 
(2019) 
 
Norway 
 

Yes Yes Yes Yes Yes Yes Increased risk of 
CVD, MI, heart 
failure, 
cerebrovascular 
disease 

95% CI  Yes Yes The association of conventional risk 
factors, especially blood pressure and 
BMI, with the development of CVD 
in women with history of HDP shows 
that preventive efforts with the aim 
of decreasing the levels of these risk 
factors could reduce CVD risk in 
women with history of HDP 
 

Hermes et al. 
(2013) 
 
The 
Netherlands 
 

Yes Yes Yes Yes Yes Yes Significant 
differences in the 
risk of CVD between 
women with and 
women without 
complicated 
pregnancy with 
hypertension 
 

95% CI Yes Yes To offer screening and counselling 
for CVD risk factors after pregnancy 
to women with a history of pre-
eclampsia at term to calculate and 
estimate CVD events risk 

Irgens et al. 
(2001) 
 
Norway 
 

Yes Yes Yes Yes Unclear Yes Death from CVD 95% CI Yes Yes Women with pre-eclampsia that ends 
in a preterm delivery have an 
eightfold higher risk of death from 
CVD compared with women with 
normal BP and their pregnancy goes 
to term 
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Author(s), 
year,  
country 

Did the 
study 
address a 
clearly 
focused 
issue? 

Was the 
cohort 
recruited 
in an 
acceptable 
way? 

Was the 
exposure 
accurately 
measured to 
minimise 
bias? 

Was the 
outcome 
accurately 
measured to 
minimise 
bias? 

Have the 
authors 
identified all 
important 
confounding 
factors? 

Was the 
follow-up 
of the 
subjects 
complete/ 
long 
enough? 

What are the 
results of this 
study? 

How 
precise 
are the 
results? 

Can the 
result be 
applied to 
the local 
population? 

Do the 
results of 
this study 
fit with the 
other 
available 
evidence? 

What are the implications of this 
study for practice? 

Leon et al. 
(2019) 
 
UK 

Yes Yes Yes Yes Yes Yes Increased risk of 
stroke, heart failure, 
CVD deaths, chronic 
hypertension  

95% CI Yes Yes Viewing pregnancy as a stress test 
for future increase of chronic disease. 
Further work is required to estimate 
how many CVD events could be 
avoided by applying interventions 
such as active high blood pressure 
detection and control in women that 
had experienced HDP. 
 

Lin et al. 
(2011) 
 
Taiwan 

Yes Yes Yes Yes Unclear Yes Increased rate of MI, 
IHD, fatal and non-
fatal CVD events in 
women with history 
of pre-eclampsia 

95% CI Yes Yes Best way to follow up and deliver 
treatment goal to women with history 
of pre-eclampsia in postpartum 
period 

Luoto et.al. 
(2008) 
 
Finland 

Yes Yes Yes Yes Yes Yes Long-term 
cardiovascular 
mortality following 
systolic hypertension 
in early/late 
pregnancy 

95% CI Yes Yes Improve knowledge about increased 
risk of CVD after pre-eclampsia to 
minimise the rate of associated 
morbidity and mortality 

Lykke et al. 
(2009) 
 
Denmark 

Yes Yes Yes Yes Unclear Yes Increased risk of MI, 
IHD, stroke, 
hypertension, 
diabetes mellitus in 
women with history 
of pre-eclampsia 

95% CI Yes Yes Strong association between pre-
eclampsia and future CVD, and to 
include the history of women’s 
pregnancy outcome when assessing 
the risk of CVD 

Männistö et 
al.  
(2013) 
 
Finland 

Yes Yes Yes Yes Unclear Yes IHD, MI, MI death, 
heart failure, chronic 
kidney disease, 
diabetes mellitus 

95% CI Yes Yes Early monitoring, risk-factor 
assessment, and interventions can 
benefit women with hypertension 
disorder in pregnancy 

Oliver-
Williams 
et al. 
(2022) 
 
UK 

Yes Yes Yes Yes Yes Yes Total CVD, acute 
MI, dilated 
cardiomyopathy, 
hypertrophic 
cardiomyopathy 

95% CI Yes Yes Recommendations for public health 
to monitor CVD risk amongst 
women following pregnancy with 
gestational hypertension as well as 
pre-eclampsia 
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Author(s), 
year,  
country 

Did the 
study 
address a 
clearly 
focused 
issue? 

Was the 
cohort 
recruited 
in an 
acceptable 
way? 

Was the 
exposure 
accurately 
measured to 
minimise 
bias? 

Was the 
outcome 
accurately 
measured to 
minimise 
bias? 

Have the 
authors 
identified all 
important 
confounding 
factors? 

Was the 
follow-up 
of the 
subjects 
complete/ 
long 
enough? 

What are the 
results of this 
study? 

How 
precise 
are the 
results? 

Can the 
result be 
applied to 
the local 
population? 

Do the 
results of 
this study 
fit with the 
other 
available 
evidence? 

What are the implications of this 
study for practice? 

Riise et al. 
(2018) 
 
Norway 

Yes Yes Yes Yes Yes Yes CVD, CHD, 
cerebrovascular 
disease 

95% CI Yes Yes Findings identify a new severity of 
gestational hypertension with regard 
to future maternal health and 
underline the need for further 
attention toward these affected 
women 
 

Riise et al. 
(2019) 
 
Norway 

Yes Yes Yes Yes Yes Yes CHD, acute MI, 
acute cerebral stroke 

95% CI Yes Yes Even among young women, a healthy 
lifestyle is important in prevention of 
CVD. Targeted follow-up programs 
should be initiated to assess 
prevention of CVD at an early stage. 
 

Skjaerven et 
al. 
(2012) 
 
Norway 

Yes Yes Yes Yes Unclear Yes CVD mortality rate 
after pre-eclampsia 

95% CI Yes Yes Pre-eclampsia can be a useful marker 
of women’s CVD risk especially 
among primiparous women and those 
with preterm pre-eclampsia 
 

Smith et al. 
(2001) 
 
Scotland 

Yes Yes Yes Yes Unclear Yes Fetal and non-fetal 
IHD 

CI 95% Yes Yes There are strong associations 
between birthweight for gestational 
age, preterm birth, and a diagnosis of 
pre-eclampsia in the first pregnancy 
and the mother’s risk of fatal and 
non-fatal IHD in later life 
 

Theilen et al. 
(2018) 
 
US 

Yes Yes Yes Yes Yes Yes Recurrent HDP is 
associated with 
increased risk for 
early all-cause 
mortality 

95% CI  Yes Yes Study constitutes a meaningful 
contribution to the literature on long-
term health outcomes in the US for 
women following HDP. Still, 
prospective studies are needed to 
determine whether adjusted health 
screening schedules may be 
beneficial in this population. 
 

Wikström et 
al.  
(2005) 
 
Sweden 
 

Yes Yes Yes Yes Yes Yes Higher rate of fatal 
or non-fatal IHD in 
women with pre-
eclampsia 

95% CI Yes Yes Severe pre-eclampsia has stronger 
association with IHD than mild pre-
eclampsia, and recurrent pre-
eclampsia has stronger association 
with IHD than non-recurrent pre-
eclampsia 
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Table 3.4 Characteristics of the included studies (HDP) 
Author(s), 
year, 
location  

Design e.g. 
a qualitative 
research 

Setting/ 
sample 

Sample size Brief description of 
participants 

Outcome 
variables 

Study tools  Study limitations & strengths 

Arnadottir 
et.al. 
(2005) 
 
Iceland 
 

Case–control 
study 

A review of 7,453 
maternity records 
from 1931 to 1947, 
at the Landspitali 
University Hospital 
in Reykjavik  

n = 629 Exposed group: 325 
women with hypertension 
in pregnancy 
Control group: 650 
matched women for parity 
and age with normal blood 
pressure during pregnancy 

IHD, 
cerebrovascular 
events, and cancer 

Maternity record data 
from a university 
hospital, national 
identity files from 
statistical bureau of 
Iceland, and death 
certificates  
 

Lack of records regarding blood pressure before 20 weeks of 
pregnancy, also lack of follow-up investigation 

Arnott et al.  
(2020) 
 
Australia 

Retrospective 
cohort study 

Linked population 
health administrative 
datasets were used in 
New South Wales, 
Australia, between 
2002 and 2016 

n = 528,106 HDP in the first pregnancy 
n = 54,323 

Fatal and non-
fatal CVD 

Linked population health 
administrative datasets 
and the Maternal, Child 
and Family Health 
Register 

Lack of information regarding all CVD risk factors of participants 

Chen et al. 
(2018) 
 
Taiwan 

Nationwide 
population-
based 
retrospective 
cohort study 

The National Health 
Insurance Research 
Database between 
January 2000 and 
December 2013 

n = 145,930 Identified women aged 
20–50 diagnosed with 
HDP without history of 
heart failure, then 
monitored them until index 
heart failure  
HDP group: n = 29,186 
Control group: n = 116,744 
 

Heart failure Data from National 
Health Insurance 
Research Database  

Lack of information on blood pressure, proteinuria, cardiac function, 
serum biomarkers, and other symptoms. Adjusted for age, parity, 
gestational age, gestational number, HDP severity, number of HDP 
occurrences and hypertension. 

Funai et al. 
(2005) 
 
Israel 
 
 
 

Population-
based cohort 
study 

Determine death 
among women who 
delivered in 
Jerusalem between 
1964 to 1976, with 
24 to 36 years 
follow-up 

n = 37,061 n = 1,070 women with pre-
eclampsia 
n = 35,991 women without 
pre-eclampsia 

Death from CVD Data from Jerusalem 
perinatal study, 
community-based 
record-link survey. Cox 
proportional hazard 
models were used to 
estimate the risk of 
mortality. 
 

Long-term follow-up > 25 years. Controlled for potential 
confounders. 

Garovic et al. 
(2010) 
 
Finland 
 
 

Cohort study Women from 2,443 
sibships participated 
in the Family Blood 
Pressure Program 
study between 2000 
and 2004 

n = 4,782 n = 4,064, 85% with at 
least one pregnancy 
n = 643, 13% with 
hypertension in at least one 
pregnancy 
n = 209, 4.4% with pre-
eclampsia 
 

IHD, stroke, 
diabetes mellitus, 
hypertension, 
dyslipidaemia 

Standard questionnaire, 
standardised physical 
examination and blood 
test, blood pressure 
check  

Possible recall bias because of using data based on self-reported, 
physician-diagnosed hypertension in pregnancy and CVD 

Gastrich et al. 
(2020) 
 
US 

Case–control 
study 

Cases and controls 
were selected from 
the New Jersey 
Department of 

n = 331,707 HDP group: n = 6,360 
Control group: n = 325,347 

Cardiac disease, 
diabetes, stroke, 
MI 

Used data from the New 
Jersey EBC database and 
the Myocardial 

Lack of patient-level data in the databases, lack of information 
pertaining to the trimester in which the women were diagnosed with 
pre-eclampsia, lack of information of abnormal glycaemic status, 
elevated blood pressure, overweight/obesity, or family history 
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Author(s), 
year, 
location  

Design e.g. 
a qualitative 
research 

Setting/ 
sample 

Sample size Brief description of 
participants 

Outcome 
variables 

Study tools  Study limitations & strengths 

Health Electronic 
Birth Certificate 
(EBC) and Perinatal 
Database, 
obtained from the 
Bureau of Vital 
Statistics and 
Registration between 
1999 and 2013 
 

Infarction Data 
Acquisition System 

 

Grandi et al.  
(2018) 
 
UK 

Population-
based study 

Data from the UK’s 
Clinical Practice 
Research Datalink 
between 1999–2015 
 

n = 146,748 HDP group: n = 5,399 
Control group: n = 141,379 

CVD, 
hypertension 

Data from the UK’s 
Clinical Practice 
Research Datalink 

Considered other confounders such as BMI and diabetes, smoking 
and alcohol use 

Haug et al. 
(2019) 
 
Norway 

Population-
based study 

Cohort of women 
participated in the 
Nord-Trondelag 
Health Study in 
Norway between 
1984 and 2015 

n = 23,885 HDP group: n = 2,117 
Control group: n = 21,752 

CVD, MI, heart 
failure, 
cerebrovascular 
disease 

Linked data from the 
Nord-Trondelag Health 
Study to validated 
hospital records, the 
Cause of Death Registry, 
and the Medical Birth 
Registry of Norway 
 

Long-term follow-up. Used clinically measured information about 
conventional CVD risk factors. The available tests for CVD changed 
throughout the study period and this could have potentially affected 
the estimates. May have missed nonfatal events where the patient 
was not admitted to hospital. 
 

Hermes et al. 
(2013) 
 
The 
Netherlands 
 

Cohort/ 
longitudinal 
follow-up 
study 

Women with HDP 
vs women with 
normotensive 
pregnancy (NTP) 
from June 2008 to 
November 2010 

HDP women: 
n = 300 
NTP women: 
n = 94 

Women with HDP at term 
vs women with NTP at 
term  

The significant 
differences in the 
risk of CVD 
between women 
with and women 
without 
complicated 
pregnancy with 
hypertension 
 

Risk prediction models 
such as Framingham 
Risk Score, SCORE, 
Reynolds Risk Score 

Young age of participants. Relatively healthy compared group could 
result in overestimation of the risk. Women’s maternal history is not 
considered. The data for HDP were collected at baseline, but data for 
NTP were collected through medical review at the time of inclusion 
of the study. The exclusion criteria were not listed. 
 

Irgens et al. 
(2001) 
 
Norway 
 

Cohort study Data from 
Norwegian medical 
birth registry 
1967–1992 

n = 626,272 Mothers with or without a 
history of pre-eclampsia 
during the pregnancy that 
ended up delivering first 
baby 
 

Death from CVD Data on the cohorts were 
collected from the 
Medical Birth Registry 
of Norway 

Presence of non-differential misclassification, which might not bias 
the result. Incomplete follow-up of the cohort with median 15 years 
follow-up. Relatively young participants. 

Leon et al. 
(2019) 
 
UK 

Population-
based study 

Linked electronic 
health records 
between 1997 and 
2016 

n = 1,303,365 HDP group: n = 25,554 
Control group: 
n = 1,277,811 

All CVD, any 
stroke, MI, heart 
failure, 
cardiovascular 
deaths, chronic 
hypertension 

Analysed data from 
women who were 
selected from 
cardiovascular research 
using linked bespoke 
studies and electronic 
health records (EHR). 
 

Study period of 20 years conducted an extensive validation of pre-
eclampsia, phenotype beyond simple comparisons of baseline risk 
factors. Substantial level of missing information in the EHR records 
of pre-pregnancy BMI and smoking (> 60%) limited the validity of 
using multiple imputations and precluded their inclusion in the final 
models. 
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Author(s), 
year, 
location  

Design e.g. 
a qualitative 
research 

Setting/ 
sample 

Sample size Brief description of 
participants 

Outcome 
variables 

Study tools  Study limitations & strengths 

Lin et al. 
(2011) 
 
Taiwan 

Population-
based cohort 
study 

Data from 3 main 
sources for women 
who delivered from 
1999 to 2003,  

n = 1,132,064 Compared women with 
pre-eclampsia or eclampsia 
with women with healthy 
pregnancy 

MI, IHD, fatal and 
non-fatal CV 
events 

Data from birth registers 
provided by the ministry 
of the interior, the 
National Health 
Insurance hospital 
discharge, and death file 
 

Some important variables such as history of smoking and BMI not 
measured. The severity of pre-eclampsia and eclampsia, and also 
further follow-ups by cardiologist are not clear in the study. 
 

Luoto et.al. 
(2008) 
 
Finland 
 

Cohort study Data from cohort 
Finnish women who 
delivered from 1954 
to 1963  

n = 4,090 85% of Helsinki women 
who delivered were 
registered in maternity 
centres, and all data were 
collected from maternity 
cards 
 

Long-term 
mortality 
following systolic 
hypertension in 
pregnancy 

Mortality data collected 
from Finnish Cause of 
Death Registry  

Presence of potential confounding factors like smoking and BMI. 
Unable to determine if hypertension in pregnancy was due to an 
underlying complication presented before pregnancy. 
 

Lykke et al. 
(2010) 
 
Denmark 

Registry-
based cohort 
study 

Data about women 
aged 15–50 who 
delivered from 
1987–2007 from The 
Danish National 
Registries 
  

n = 7,82,287 n = 7,449 had gestational 
hypertension 
n = 26,810 had mild pre-
eclampsia 
n = 7,016 had severe pre-
eclampsia 

MI, IHD, stroke, 
hypertension, 
diabetes mellitus 

Data from The National 
Patient Registry 

No adjustment for BMI or history of smoking.  

Männistö et al. 
(2013) 
 
Finland 

Prospective 
cohort study 

The Northern 
Finland Birth Cohort 
1966 considered all 
expected births from 
one year 
 

n = 12,055 All women with history of 
high BP were recruited 

CVD, chronic 
kidney disease, 
diabetes mellitus 

Data were collected from 
Finnish registries 

Prospectively collected BP. Relatively long follow-up for 39.4 years. 
Adjustment for BMI and smoking. Presence of some 
misclassification.  
 

Oliver-Williams 
et al.  
(2022) 
 
UK 

Retrospective 
cohort study 

Cohort of women’s 
national medical 
records from all 
National Health 
Service hospitals in 
England between 
1997 and 2015 
 

n = 2,359,386 n = 159,819 women had 
pre-eclampsia or 
gestational diabetes 

Total CVD, acute 
MI, dilated 
cardiomyopathy, 
hypertrophic 
cardiomyopathy  

Data collected from all 
National Health Service 
hospitals 

Could define a wide range of CVD assessment of prevalence of HDP 
over time and age. Long-term follow-up (18 years). Out of CVD risk 
factors, they only adjusted for diabetes recorded in the hospital 
record. 
 

Riise et al. 
(2018) 
 
Norway 

Cohort Medical Birth 
Registry of Norway 
between 1980 and 
2009 

n = 617, 589 Cohort 1: n = 617,589 
Cohort 2: n = 421,770 

CVD, CHD, 
cerebrovascular 
disease 

Data from the Medical 
Birth Registry of 
Norway were linked to 
the Cardiovascular 
Disease in Norway 
project and the 
Norwegian Cause of 
Death Registry 
 

Follow-up for over 14 years, large sample size. Study did not apply 
the new stricter criteria for gestational hypertension that requires at 
least 2 high BP recordings. Did not adjust for several confounders 
including smoking, BMI, and alcohol use, because of missing 
information in the registries. 
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Author(s), 
year, 
location  

Design e.g. 
a qualitative 
research 

Setting/ 
sample 

Sample size Brief description of 
participants 

Outcome 
variables 

Study tools  Study limitations & strengths 

Riise et al. 
(2019) 
 
Norway 

Population-
based study 

Medical Birth 
Registry of Norway 
between 1994 and 
2009 

n = 20,075 HDP group: n = 1,246, 
Control group: n = 18,829 

CHD, acute MI, 
acute cerebral 
stroke 

Linked data from the 
Medical Birth Registry 
of Norway to cohort of 
Norway health surveys, 
the cardiovascular 
disease in Norway 1994–
2009 database, and the 
Norwegian Cause of 
Death Registry (1980–
2009) 
 

Large national cohort with a median follow-up of 11.4 years. 
Information on diet, genetic, and other risk factors was not available. 
Residual confounding may also have occurred due to inappropriate 
or imprecise measurements of the CVD risk factors. 

Skjaerven  
et.al. 
(2012) 
 
Norway 

Prospective 
population-
based cohort 
study 

Medical data of all 
birth from the 
Medical Birth 
Registry of Norway 
1967–2002  

n = 836,147 Women with first live 
singleton birth 

CVD mortality Medical data, including 
maternal disease, and 
data from national Cause 
of Death Registry 

A large national cohort of women with comprehensive prospective 
registration of exposure and outcome, follow-up to 42 years. Lack of 
information on underlying CVD risk factors before and after 
pregnancy. No details about the reason of having only one child in 
those women. 
 

Smith et.al. 
(2001) 
 
Scotland 

Retrospective 
cohort study 

All eligible women 
recorded by routine 
national maternity 
data who delivered 
between 1981 and 
1985 

n = 129,290 n = 22,781 with pre-
eclampsia 
n = 107,139 without pre-
eclampsia 

Fatal and non-
fatal IHD 

Data from The Scottish 
Morbidity Record 
(SMR) system, which 
collected routine 
discharge data on all 
patients admitted to 
Scottish National Health 
Service acute (SMR1) 
and maternity (SMR2) 
hospitals. 
 

Prevented bias due to type of study. No information on smoking 
status, so there wasn’t an adjustment for its potential confounding 
effect.  

Theilen et al. 
(2018) 
 
US 

Retrospective 
cohort study 

Birth certificate data 
for each woman who 
delivered in Utah 
1939–2011 

n = 172,152 Women with ≥ 1 HDP: 
n = 57,384 
Matched unexposed 
women: n = 114,768 
 

Increased risk of 
mortality from 
diabetes mellitus, 
IHD, and stroke 
 

Used Utah Population 
Database to identify 
women 

Large population sample and retrospective design. Potential selection 
bias and residual confounding. 

Wikström et al. 
(2005) 
 
Sweden 
 

Cross-
sectional 
population-
based study 

Data from Swedish 
Medical Birth 
Register 1973–1982 
 

n = 403,550 n = 20,469 had 
hypertensive disease 
n = 9,718 had pregnancy 
induced hypertension 
n = 9,718 had mild pre-
eclampsia, n = 2,815 had 
severe pre-eclampsia 
n = 347,870 had normal 
pregnancy 
 

Fatal or non-fatal 
IHD 

Sociodemographic and 
administrative data from 
the Swedish Medical 
Birth Register 

Nationwide study, no loss of follow-up. Follow-up period for 15 
years. No bias recruitment. Both hospitalisation and death because of 
CVD were included. The result put on to relatively young women 
with median age of 48 years old. No adjustment for BMI and 
smoking. 
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the leading cause of morbidity and mortality in women globally. Apart from traditional CVD 

risk factors, gender-specific conditions such as GDM increase the burden of CVD in women. 

This review aimed to investigate the associations between GDM and the risk of future CVD 

in women. A comprehensive search of the literature was conducted in MEDLINE, CINAHL, 

and Cochrane Library, and was limited to studies published in English between January 2015 

and October 2022. After applying study inclusion and exclusion criteria, 12 studies were 

included in the review. The findings of this review suggest that women with a history of 

GDM are at higher risk for future CVD events. These findings highlight the importance of 

early assessment and risk-factor management in the postpartum period among women with a 

history of GDM. Healthcare providers should be aware of the link between GDM and future 

CVD risk and develop health promotion strategies to reduce the risk in this high-risk group of 

women. 

Section 3.3 Risk of CVD in women with a history of gestational diabetes 

The third literature review, providing a comprehensive examination of the association 

between a history of GDM and future CVD, was recently published in Acta Scientific 

MEDICAL SCIENCE (Asgharvahedi et al., 2022). This journal was chosen for its relevance 

and rigorous peer-review process, which endeavors to thoroughly explore the frontiers of the 

scientific field. The journal boasted an impact factor of 1.403 in 2021. 

Abstract 

Despite significant improvements in cardiovascular care over the past decades, CVD remains 

Problem identification 



113 

CVD is the leading cause of death worldwide, with more people dying from CVD each year 

than any other group of diseases. In 2016, CVD accounted for almost 17.9 million deaths 

globally, which represents 31% of all deaths worldwide. Of those deaths, 85% were due to 

MI and stroke, according to the WHO (2017). CHD, which refers to the disease of the blood 

vessels supplying the heart muscle, is a common form of CVD and is responsible for 30–50% 

of all CVD diagnoses (Wilson & Douglas, 2015). 

In the United States, CVD remains the leading cause of death (Virani et al., 2020). 

Thus, it is essential to adopt healthy lifestyle practices and manage risk factors such as high 

appropriate interventions can also help reduce the risk of CVD-related deaths. 

In Australia, CVD is the primary cause of death, accounting for 26% of all deaths in 

2018, in line with international trends (Australian Institute of Health and Welfare, 2020b). Of 

those deaths, 42% were due to CHD, 20% were due to stroke, and 10% were due to heart 

failure and cardiomyopathy (Australian Institute of Health and Welfare, 2020b). The 

prevalence of CVD among Australians has remained relatively stable, with around one in 20 

(4.8%) affected in 2017–2018 (Australian Bureau of Statistics, 2018a). 

CVD is a significant burden in developing countries, where it accounts for more than 

75% of CVD-related deaths (WHO, 2017). Both modifiable and non-modifiable risk factors 

contribute to the development of CVD in both men and women (Mohammadnezhad et al., 

2016). Non-modifiable risk factors include gender, age, family history, ethnic background, 

and previous MI. Common modifiable risk factors include hypertension, 

hypercholesterolemia, diabetes, obesity, dyslipidemia, smoking, and physical inactivity 

(Mohammadnezhad et al., 2016). It is crucial to manage these risk factors through healthy 

lifestyle practices and appropriate medical interventions to prevent and manage CVD. Early 

blood pressure, high cholesterol, smoking, diabetes, and obesity to reduce the burden of 

CVD. Early detection and management of CVD through regular medical check-ups and 
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detection through regular medical check-ups is also essential to reduce the risk of CVD-

related deaths. 

While some risk factors for CVD are shared between both men and women, there 

exist risk factors that are specific to women, such as complications during pregnancy, 

including a history of pregnancy loss or hypertensive disorders during pregnancy 

For many years, GDM was defined as any degree of glucose intolerance with onset or 

first recognition during pregnancy, but this definition had several limitations (American 

Diabetes Association, 2020a). The latest update by the American Diabetes Association 

defines GDM based on 2 approaches: 1) the ‘one-step’ 75 g oral glucose tolerance test 

(OGTT) derived from the International Association of Diabetes and Pregnancy Study Groups 

criteria, and 2) the older ‘two-step’ approach with a 50 g (non-fasting) screen followed by a 

100 g OGTT for those who screen positive (American Diabetes Association, 2020a). The 

management of GDM through medications or diet depends on the severity of the condition 

(American Diabetes Association, 2020a). 

Globally, the prevalence of GDM ranges from 1–28%, with trends indicating growth 

in prevalence in the last decades, reflecting the rising rates of obesity and T2DM within the 

general population (Di Cianni et al., 2018). In 2019, approximately one in 6 pregnancies was 

affected by GDM (International Diabetes Federation, 2020). The global prevalence of GDM 

varies greatly among different nations, mainly due to the use of different screening and 

diagnostic criteria (Di Cianni et al., 2018). 

(Asgharvahedi et al., 2019; Grandi et al., 2019; Vahedi et al., 2020).  In addition, some 

individual studies have reported an association between GDM and the future risk of CVD, 

including conditions such as MI and hypertension. 
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mellitus*’, ‘gestational diabetes*’, and ‘GDM*’. The search terms for outcome included: 

‘cardiovascular disease*’, ‘heart disease*’, ‘coronary heart disease*’, ‘coronary artery 

To date, there has been no review study that has sought to consolidate the prior 

evidence concerning the association between gestational diabetes mellitus and the subsequent 

risk of CVD. Establishing the link between GDM and future CVD is crucial for identifying 

high-risk groups of women and for developing and delivering targeted CVD risk reduction 

interventions to mitigate their future risk of CVD. 

Methods 

This review employed an integrative review approach, enabling the inclusion of various types 

of studies. The integrative review is a systematic and comprehensive research methodology 

utilized to analyse and synthesize existing literature on a specific research topic (Whittemore 

& Knafl, 2005). Following the stages recommended by Whittemore & Knafl (2005), this 

review began with problem identification, literature search, data evaluation, data analysis, 

and the presentation of findings. 

Literature search 

A thorough examination of literature spanning from January 2015 to October 2022 was 

conducted utilising electronic databases such as MEDLINE, CINAHL, and Cochrane Library 

to evaluate the evidence linking GDM and the subsequent risk of CVD. MEDLINE and 

CINAHL were specifically chosen for their renowned comprehensiveness and coverage of 

healthcare and nursing literature, aligning closely with the focus of current research in the 

field. Additionally, recognising the importance of a more condensed timeframe, the Cochrane 

Library was incorporated alongside MEDLINE and CINAHL to ensure a robust and 

evidence-based literature review, particularly for healthcare-related research. The search was 

limited to the English language. The keywords for exposure included: ‘gestational diabetes 
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disease*’, ‘myocardial infarction*’, ‘acute coronary syndrome*’, ‘ischaemic heart disease*’, 

and ‘ischemic heart disease*’. All studies that examined associations between GDM and the 

risk of developing CVD in later life were included. 

Study selection 

Initially, 182 publications were retrieved from the search. Following the restriction to 

English-language articles within the defined time period, 88 articles remained for screening. 

These articles were then imported into the EndNote library, where review articles and 

duplicates were subsequently removed. This curation process yielded 50 papers deemed 

suitable for further analysis. Subsequently, during the title and abstract screening phase, 29 

additional articles were excluded. The full texts of the remaining 21 studies were thoroughly 

reviewed for relevancy, leading to the exclusion of 9 papers. Ultimately, 12 studies met the 

criteria for inclusion in the review (Figure 3.3) 

Quality Assessment 

The 12 articles underwent quality assessment using the Critical Appraisal Skills Programme 

tool (Critical Appraisal Skills Programme, 2016). The supervisory team oversaw the entire 

process, including database search, article selection, quality assessment, data extraction, 

interpretation of results, and presentation of findings. They conducted random audits of 

articles to ensure accuracy in quality assessment and data extraction. None of the studies 

were rated as poor quality, and thus, all 12 studies were included in the review. Table 3.5 

provides a summary of the quality assessment of the included studies, followed by Table 3.6, 

which presents a summary of the included studies. 
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Figure 3.3 PRISMA flow diagram of the literature search (gestational diabetes) 
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There were 12 articles included in the literature review, and of those, 7 were large 

population-based cohorts with a total sample size of 6,662,369. One study was a cross-

sectional study, and one was a case–control study with a sample size of 6,880. Four studies 

were conducted in Canada, 2 in the US, 4 in Europe (2 in the UK, one each in Denmark and 

France), and 2 in Asia (one each in Korea and Israel) (Table 3.4). 

In a population-based prospective cohort study in the UK, researchers included 

219,330 women aged 40–69 who had at least one live birth between 2006 and 2010, with 

follow-up of more than 10 years (Lee et al., 2022). The researchers used UK Biobank to 

examine the association between GDM and an increased risk of long-term cardiovascular 

outcomes. They excluded women with a history of diabetes and congenital heart disease and 

collected information on sociodemographic, lifestyle, environmental, medical history, and 

physical measurements. Among the included women, 1,390 were diagnosed with GDM. 

After adjusting for other CVD risk factors such as age, race, BMI, smoking, early 

menopause, and hysterectomy, women with GDM had an increased risk for overall CVD 

outcomes (adjusted HR 1.36; 95% CI 1.18 to 1.55), including CAD (adjusted HR 1.31; 

95% CI 1.08 to 1.59), MI (adjusted HR 1.65; 95% CI 1.27 to 2.15), ischemic stroke (adjusted 

HR 1.68; 95% CI 1.18 to 2.39), and heart failure (adjusted HR 1.41; 95% CI 1.06 to 1.87). 

GDM was also associated with an increased risk of diabetes (23%), hypertension (11%), and 

dyslipidemia (10%). The study concluded that GDM was associated with several adverse 

cardiovascular outcomes and contributed to the development of other CVD risk factors, such 

as diabetes, hypertension, and dyslipidemia (Lee et al., 2022). 

In a population-based cohort study with a median follow-up of 16.2 years in 

Denmark, using several national registers, researchers included 1,002,486 women who had at 

least one pregnancy between 1978 and 2016. The aim of the study was to assess the 

Findings 
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associations of GDM with overall and specific CVD outcomes. They controlled for potential 

confounders such as parity, age, race, smoking, and family history of CVD. Among the 

included women, 2.1% had a history of GDM, with an increased prevalence of GDM over 

time, reaching 3.1% during 2011–2016. They found that women with a history of GDM had a 

40% higher overall CVD risk (HR 1.40; 95% CI 1.35 to 1.45) compared to women without 

GDM. The risk for stroke increased by 65% and more than twofold for MI, heart failure, and 

hypertensive disease among women with GDM compared to women without GDM (Yu et al., 

2022). 

In another population-based retrospective cohort study using the Korean national 

health insurance service claim database, researchers assessed the association between GDM 

and incident CVD events, including MI and heart failure (Sun et al., 2021). They included a 

total of 1,500,165 women who had at least one pregnancy, with a median follow-up of 12.8 

years, and 10.60% of women had experienced GDM. In this study, women with GDM 

showed an increased risk for total CVDs (multivariable-adjusted HR 1.06; 95% CI 1.00 to 

1.12), MI (multivariable-adjusted HR 1.08; 95% CI 0.86 to 1.37), and heart failure 

(multivariable-adjusted HR 1.16; 95% CI 1.03 to 1.31), compared with women without this 

complication. Women with GDM who subsequently developed T2DM were associated with 

an even higher CVD risk (HR 1.74; 95% CI 1.40 to 2.15). The researchers highlighted the 

need for close screening and follow-up for women with a history of GDM to minimise their 

future risk of CVD (Sun et al., 2021). 

A population-based cohort study, using information from the Ministry of Health and 

Long-term Care of Ontario (Canada) healthcare administrative databases, identified 906,319 

eligible women in Ontario with a live singleton delivery between 2007 and 2018, of whom 

5.5% had developed GDM. After 7 years of follow-up, women with a history of GDM 

showed a higher incidence of hospitalisation due to heart failure (adjusted HR 1.62; 95% CI 
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1.28 to 2.05) compared with women without GDM. The study concluded that GDM was 

associated with an increased risk of hospitalisation due to heart failure, emphasising the 

importance of primary prevention strategies for GDM to reduce its impact on future 

cardiovascular health (Echouffo-Tcheugui et al., 2021). 

A retrospective cohort study in the UK used a large primary care database from 1 

February 1990 to 15 May 2016 to match 9,118 women diagnosed with GDM with 4 

pregnant-woman controls without GDM (37,281) by age and timing of pregnancy. Women 

younger than 50 years old and all their pregnancy records were included. The findings 

revealed that women with GDM were over 2.5 times more likely to develop IHD (RR 2.78; 

95% CI 1.37 to 5.66; p = 0.005) compared to women without GDM (Daly et al., 2018). 

Similarly, in a population-based retrospective cohort study conducted in Quebec, 

Canada, researchers enrolled 1,070,667 women who had live births in hospitals between 1989 

and 2013 and followed 67,356 women with GDM and 1,003,311 without such a history for a 

maximum of 25.2 years after the index pregnancy. The aim of the study was to compare the 

incidence of CVD events in these 2 groups (McKenzie-Sampson et al., 2018). The study 

conducted in Quebec found that women with a history of GDM had a positive relationship 

with increased risk of CVD, even 25 years post-delivery. The researchers reported a greater 

risk for developing IHD (HR 1.23; 95% CI 1.12 to 1.36), MI (HR 2.14; 95% CI 1.15 to 2.47), 

and coronary angioplasty (HR 2.23; 95% CI 1.87 to 2.65) in comparison to women without 

GDM (McKenzie-Sampson et al., 2018). 

A large population-based cohort study in Ontario using a healthcare administrative 

database identified 1,515,079 women aged 15–54 years who delivered between April 1994 

and March 2014, and followed them for a median period of 10 years to identify the 

relationship between GDM and CVD (Retnakaran & Shah, 2017). The study found that the 

risk of CVD increased among women with a history of GDM (n = 56,884), irrespective of 



121 

developing T2DM in following years. The HR of CVD among those who did and did not 

develop T2DM was 2.82 (CI 2.41 to 3.30; p < 0.0001) and 1.30 (CI 1.07 to 1.59; p = 0.008), 

respectively. Additionally, the risk of CHD was higher in both groups (HR 3.54; CI 2.96 to 

4.23; p < 0.0001; and HR 1.41; CI 1.11 to 1.80; p = 0.005, respectively) (Retnakaran & Shah, 

2017). 

A longitudinal prospective cohort study in the US investigated the incidence of long-

term CVD in women with a history of GDM using data from the Nurses’ Health Study II. 

The study included 116,430 nurses aged between 24 and 44 years between 1989 and 2015, 

and data were collected using questionnaires at baseline and every 2 years. Of the 89,479 

eligible parous women without prior CVD and cancer, who self-reported GDM in at least one 

pregnancy, the study found that GDM was positively associated with CVD later in life. 

Women with GDM had a 60% higher risk of CVD during the follow-up period compared to 

parous women without GDM (HR 1.60; 95% CI 1.26 to 2.04; p < 0.001). After adjusting for 

potential confounding factors, the association was somewhat reduced but still significant 

(HR 1.29; 95% CI 1.01 to 1.65; p = 0.04). The study also found a positive correlation 

between GDM and the risk of MI (HR 1.45; 95% CI 1.05 to 1.99; p = 0.02) but not stroke, 

after adjusting for potential confounding factors (Tobias et al., 2017). 

Another study investigated the relationship between a previous history of GDM and 

CVD in 8,127 parous women aged 20 years and older from 2007–2014, using the National 

Health and Nutrition Examination Survey in the US (Shostrom et al., 2017). The study found 

that women with a history of GDM had a higher risk of developing CVD compared to those 

without such a history. After adjusting for sociodemographic, socioeconomic, and lifestyle 

factors, a history of GDM was associated with a 63% higher risk of CVD (OR 1.63; 95% CI 

1.02 to 2.62; p = 0.04). Further adjustment for BMI moderately reduced the association 

(OR 1.52; 95% CI 0.95 to 2.44; p = 0.08) (Shostrom et al., 2017). 
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In another population-based retrospective study conducted in France, researchers used 

a nationwide French medico-administrative database to investigate the relationship between 

GDM and CVD (Goueslard et al., 2016). The study recruited 2 groups of women, those with 

GDM and those without GDM who gave birth between 2007 and 2008 and followed them up 

for 7 years. Among 1,518,990 deliveries during that period, 62,958 women developed GDM. 

After adjusting for age, diabetes mellitus, BMI, and HDP, GDM was found to be 

significantly associated with a higher risk of CVD (adjusted OR 1.25; CI 1.9 to 2.20), and MI 

(adjusted OR 1.92; CI 1.36 to 2.71) (Goueslard et al., 2016). 

A retrospective case–control study in Israel investigated the relationship between 

glucose levels during pregnancy and long-term maternal atherosclerotic morbidity, including 

CVD (Charach et al., 2016). The study included all women who delivered between 2000 and 

2012 and subsequently developed atherosclerotic morbidity (n = 815) and randomly matched 

them by age and year of delivery with women without this outcome (n = 6,065). After a 

follow-up period of 74 months, a significant linear association was found between glucose 

levels during pregnancy and long-term maternal atherosclerotic morbidity, with the highest 

incidence of severe atherosclerotic morbidity among those women who had high glucose 

levels (> 5.5 mmol/L) (HR 1.29; 95% CI 1.1 to 1.5; p = 0.003). The study concluded that a 

high glucose level during pregnancy, even if within the range of slight glucose intolerance, 

may serve as a marker for future maternal atherosclerotic morbidity (Charach et al., 2016). 

Another retrospective cohort study conducted in Canada recruited 474,348 women 

with live singleton deliveries between April 1999 and March 2010, categorised them 

according to their pre-pregnancy weight and GDM status, and examined the incidence of 

CVD (Kaul et al., 2015). The study found that the incidence of CVD in the group of women 

with GDM was 1.9% compared to the control group of 1.0%, with a median follow-up of 5.3 

years. The study concluded that there was an increased rate of CVD events in women with 
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GDM, and this rate was even higher among women who had GDM and a high BMI (Kaul et 

al., 2015). 

Discussion 

This review shed light on the impact of GDM on the future cardiovascular health of women. 

The studies included in this review were mainly large cohort studies, and the findings were 

consistent in demonstrating that women with a history of GDM have an increased risk of 

developing CVD events in the years following their index pregnancy, with this risk being 

evident as early as the first decade after the index pregnancy (Goueslard et al., 2016). 

Consequently, the diagnosis of GDM presents an opportunity to identify the future risk of 

heart disease in young women (Ferranti et al., 2016). 

While the exact pathophysiology of pregnancy complications is not fully understood, 

it is known that some physiological changes during pregnancy place stress on the 

cardiovascular system, including an increase in plasma volume, lipidemia, and a shift in 

glucose metabolism (Grandi et al., 2019). These changes, coupled with the increasing age of 

mothers in recent years, increase the likelihood of pregnancy complications, which may in 

turn have long-term negative impacts on maternal health. Thus, these changes during 

pregnancy play a critical role as cardiometabolic stressors that may unmask underlying 

metabolic and vascular abnormalities in women (Ferranti et al., 2016). 

It was previously believed that the physiological and metabolic changes in pregnancy 

would return to pre-pregnancy levels shortly after delivery (Grandi et al., 2019), but 

emerging evidence suggests that women who had complicated pregnancies with GDM are 

still at a higher risk for developing different metabolic abnormalities, even after a normal 

glucose tolerance test shortly after delivery (Di Cianni et al., 2018). This increased risk seems 

to be independent of traditional risk factors for CVD, such as obesity, hypertension, family 
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history, and hypercholesterolemia (Shostrom et al., 2017; Tobias et al., 2017), indicating that 

GDM may be a potential burden for CVD in women (Grandi et al., 2019). Notably, women 

with a previous history of GDM are more insulin resistant compared to women with 

uncomplicated pregnancies (Bassily et al., 2019). 

In addition, there is ample evidence that shows that a previous history of GDM is 

associated with increased cardio metabolic risk, including obesity and larger waist 

circumferences. Women with a history of GDM are more likely to have hypertension, 

dyslipidaemia, lower HDL-C levels, and higher fasting glucose during the first 10 years after 

an index pregnancy complicated by GDM, compared with those without such a complication 

(Bassily et al., 2019; Perera et al., 2019). Moreover, part of this risk can be attributed to the 

fact that women with a history of GDM are at greater risk for developing T2DM, which is a 

strong risk factor for developing CVD. GDM is a significant public health burden, with a 

history of GDM increasing the risk of developing T2DM later in life (Di Cianni et al., 2018). 

It has been reported that 10–31% of parous women with a history of GDM are diagnosed 

with T2DM later in life (Di Cianni et al., 2018). Furthermore, 30–50% of women with a 

history of GDM develop T2DM within 3–5 years postpartum, and 70% within 10 years (Daly 

et al., 2018). However, at least one study (Retnakaran & Shah, 2017) reported that the risk of 

developing CVD following a history of GDM was independent of the development of T2DM. 

This review highlighted the significant impact of GDM on the future cardiovascular 

health of women. Women with a history of GDM are at increased risk of developing CVD 

events in the years after index pregnancy, with the risk manifesting itself as early as the first 

decade after pregnancy. The increased risk seems to be independent of traditional risk factors 

for CVD, such as obesity, hypertension, family history, and hypercholesterolemia. Lifestyle 

modifications and pharmacological interventions may be beneficial in reducing the risk of 

CVD in high-risk groups, including women with a history of GDM. Moreover, adherence to 
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diabetes prevention programs can help prevent the risk of developing GDM and subsequent 

T2DM (Carr et al., 2006; Sun et al., 2021). Overall, the diagnosis of GDM offers an 

exceptional opportunity to detect the future risk of heart disease in young women, and 

pregnancy provides a unique chance for the detection of underlying health conditions 

(Corcoy, 2019). 

Implications for practice 

This literature review emphasised the importance of recognising the obstetric history of 

women in assessing their risk for CVD. Women who have a history of GDM can benefit from 

early interventions, such as regular monitoring, lifestyle modifications, and treatment, to 

reduce their risk for CVD-related morbidity and mortality later in life (Di Cianni et al., 2018). 

It is important to increase awareness among women and healthcare providers about the link 

between GDM and CVD risk through appropriate educational programs (Ferranti et al., 

2016). The pregnancy period provides a unique opportunity for nurses and other healthcare 

professionals to play a critical role in the process of CVD risk assessment and promoting a 

healthy lifestyle (Corcoy, 2019). However, it is not enough to simply have knowledge of the 

risk; specific intervention programs and long-term follow-up guidelines need to be developed 

by healthcare providers and policy makers to decrease the impact of GDM on women’s 

cardiovascular health (Corcoy, 2019). The appropriateness of existing guidelines for 

managing CVD risk in high-risk groups needs to be examined for women with a history of 

GDM. 

Conclusion 

There is consistent evidence of a positive association between a history of GDM and the 

development of CVD in later life. Women with a history of GDM appear to develop CVD at 

a relatively younger age, and the risk seems to be independent of the subsequent development 
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of T2DM. It is important for all healthcare providers to consider this knowledge more closely 

and to apply it in practice to reduce the risk of CVD in this high-risk group. 
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Table 3.5 Quality assessment of the included studies (GDM) 
Author(s), 
year, 
country 

Did the 
study 
address a 
clearly 
focused 
issue? 

Was the 
cohort 
recruited 
in an 
acceptable 
way? 

Was the 
exposure 
accurately 
measured to 
minimise 
bias? 

Was the 
outcome 
accurately 
measured to 
minimise 
bias? 

Have the 
authors 
identified all 
important 
confounding 
factors? 

Was the 
follow-up 
of the 
subjects 
complete/ 
long 
enough? 

What are the 
results of this 
study? 

How 
precise 
are the 
results? 

Can the 
result be 
applied to 
the local 
population? 

Do the 
results of 
this study 
fit with the 
other 
available 
evidence? 

What are the implications of this 
study for practice? 

Charach et al. 

(2016) 

Israel 

Yes Yes Yes Yes Yes Yes Higher death rate 
from IHD 
cerebrovascular 
event, and cancer in 
women with pre-
eclampsia 

95% CI Yes Yes While additional research is 
necessary, the glucose levels during 
pregnancy could potentially function 
as an indicator of future 
atherosclerotic health issues, even in 
the absence of a clinical diagnosis of 
GDM. These findings may prompt 
adjustments to existing risk 
assessment and screening protocols 
for atherosclerotic conditions, with 
obstetricians, as well as primary care 
physicians and cardiovascular 
specialists, potentially playing a role 
in this. To explore this distinct 
connection between GDM and later-
life atherosclerotic health issues, 
further extensive studies with 
extended follow-up periods are 
warranted. 

Daly et al. 
(2018) 

UK 

Yes Yes Yes Yes Yes Yes Higher risk of fatal 
and non-fatal CVD 
event in women 
with HDP, higher 
risk in early HDP 

95% CI Yes Yes The identification of women with 
history of GDM within primary care 
and addressing cardiovascular risk 
factors could enhance their long-term 
prognosis. Guideline 
recommendations for screening and 
management of hypertension, lipids, 
and smoking cessation are lacking 
and need to be reviewed. 

Echouffo-
Tcheugui et 
al. 
(2021) 

Canada 

Yes Yes Yes Yes Yes Yes HDP presented an 
increased risk for 
heart failure later in 
life. HDP was an 
independent risk 
factor for future 
heart failure. 

95% CI Yes Yes In a large observational study, GDM 
was linked to a heightened risk of 
HF. As a result, screening for 
diabetes during pregnancy is 
recommended as a means of 
identifying women who may be at 
risk for HF. 

Goueslard et 
al. 
(2016) 

Yes Yes Yes Yes Yes Yes Higher death rate in 
women with pre-
eclampsia (RR 2.1) 

95% CI Yes Yes A previous history of GDM has been 
recognised as a risk factor for CVD, 
in the seven years following 
childbirth. Encouraging and aiding in 
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Author(s), 
year, 
country 

Did the 
study 
address a 
clearly 
focused 
issue? 

Was the 
cohort 
recruited 
in an 
acceptable 
way? 

Was the 
exposure 
accurately 
measured to 
minimise 
bias? 

Was the 
outcome 
accurately 
measured to 
minimise 
bias? 

Have the 
authors 
identified all 
important 
confounding 
factors? 

Was the 
follow-up 
of the 
subjects 
complete/ 
long 
enough? 

What are the 
results of this 
study? 

How 
precise 
are the 
results? 

Can the 
result be 
applied to 
the local 
population? 

Do the 
results of 
this study 
fit with the 
other 
available 
evidence? 

What are the implications of this 
study for practice? 

France the adoption of lifestyle changes 
from the postpartum period onward 
is advisable.  

Kaul et al. 
(2015) 

Canada 

Yes Unclear Yes Yes Yes Yes Increased risk of 
IHD, stroke, 
diabetes mellitus, 
hypertension, 
dyslipidaemia 

95% CI  Yes Yes The similarity in the links between 
excess weight on its own, GDM on 
its own, and hypertension and CVD 
underscores the necessity for 
effective interventions to address 
both of these conditions in order to 
enhance the well-being of these 
patients. 

Lee et al. 
(2022) 

UK 

Yes Yes Yes Yes Yes Yes Increased risk of 
MI, stroke, CVD 
related death 

95% CI Yes Yes Study findings suggest that regular 
screening and long-term proper 
strategies for CVD prevention are 
needed for women with a history of 
GDM.  

McKenzie-
Sampson et 
al. 
(2018) 

Canada 

Yes Yes Yes Yes Yes Yes Increased risk of 
CVD and 
hypertension, 
irrespective of the 
timing of onset of 
HDP 

95% CI Yes Yes After pregnancy, women who have 
experienced GDM might benefit 
from more vigilant monitoring to 
prevent CVD. 

Retnakaran et 
al. 
(2017) 

Canada 

Yes Yes Yes Yes Yes Yes Increased risk of 
CVD, MI, heart 
failure, 
cerebrovascular 
disease 

95% CI  Yes Yes The present evidence indicating that 
assessing both the history of GDM 
and the subsequent development of 
T2DM can help stratify CVD risk, 
even when the incidence is low 
within the initial ten years after 
giving birth, opens up the potential 
that this insight could be applicable 
for assessing and mitigating risk 
factors in later life as these women 
progress into middle age, a period 
associated with an elevated 
occurrence of vascular issues. 
Ultimately, the clinical significance 
of this knowledge and the cost-
effectiveness of implementing 
strategies based on it in later life will 
require direct evaluation in future 
research.  
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Author(s), 
year, 
country 

Did the 
study 
address a 
clearly 
focused 
issue? 

Was the 
cohort 
recruited 
in an 
acceptable 
way? 

Was the 
exposure 
accurately 
measured to 
minimise 
bias? 

Was the 
outcome 
accurately 
measured to 
minimise 
bias? 

Have the 
authors 
identified all 
important 
confounding 
factors? 

Was the 
follow-up 
of the 
subjects 
complete/ 
long 
enough? 

What are the 
results of this 
study? 

How 
precise 
are the 
results? 

Can the 
result be 
applied to 
the local 
population? 

Do the 
results of 
this study 
fit with the 
other 
available 
evidence? 

What are the implications of this 
study for practice? 

Shostrom et 
al. 
(2017) 

US 

Yes Yes Yes Yes Yes Yes Significant 
differences in the 
risk of CVD 
between women 
with and women 
without complicated 
pregnancy with 
hypertension 

95% CI Yes Yes For women, the standard screening 
for GDM presents a distinct and 
valuable chance, at a relatively early 
stage of life, to identify their 
potential for developing CVD in the 
future. Given the observed 
heightened risk of CVD following 
GDM, there's an opportunity to 
introduce tailored interventions 
aimed at reducing this risk in women 
with GDM, offering potential 
advantages such as enhanced 
cardiovascular well-being and more. 

Sun et al. 
(2021) 

Korea 

Yes Yes Yes Yes Unclear Yes Death from CVD 95% CI Yes Yes The findings of the study reinforce 
the need for implementation of post-
delivery diabetes interventions to 
reduce future CVD risk in women 
who experienced GDM. Further 
study is needed to evaluate the 
impacts of severity of GDM on the 
risk of CVD. 

Tobias et al. 
(2017) 

US 

Yes Yes Yes Yes Unclear Yes Increased rate of 
MI, IHD, fatal and 
non-fatal CVD 
events in women 
with history of pre-
eclampsia 

95% CI Yes Yes The study findings endorse the 
significance of lifestyle choices in 
averting CVD in high-risk women 
who have previously experienced 
GDM. It is essential to gather further 
data through continuous follow-up of 
these women to assess the extended 
health consequences associated with 
a history of GDM. 

Yu et al. 
(2022) 

Denmark  

Yes Yes Yes Yes Yes Yes Higher rate of fatal 
or non-fatal IHD in 
women with pre-
eclampsia 

95% CI Yes Yes Sustained surveillance of women 
who have experienced gestational 
diabetes (GDM), particularly those 
with pre-pregnancy obesity or a 
maternal history of CVD, could offer 
improved chances for lowering their 
cardiovascular risk 
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 Table 3.6 Characteristics of the included studies (GDM) 
Author, year, 
country 

Design Setting/ 
sample 

Sample size Follow-up period Risk of CVD after 
previous GDM 

Charach et al. 

(2016) 

Israel 

Retrospective case–control All women who delivered between 2000 and 
2012, and later developed atherosclerotic 
morbidity 

n = 6,880  
Exposed group: n = 815, 
Control group: n = 6,065 

6.2 years High risk 

Daly et al. 
(2018) 

UK 

Retrospective cohort Primary care database n = 46,399 
Exposed group: n = 9,118, 
Control group: n = 37,281 

26.3 years Higher risk 

Echouffo-Tcheugui et al. 
(2021) 

Canada 

Population-based cohort Canada’s Ministry of Health and Long-Term 
Care healthcare administrative database 

n = 906,319  
Women diagnosed with 
GDM: n = 50,193 

Median 7 years Higher risk 

Goueslard et al. 
(2016) 

France 

Population-based retrospective (longitudinal) French medico-administrative database n = 1,518,990 7 years High risk 

Kaul et al. 
(2015) 

Canada 

Retrospective cohort All women with live singleton deliveries 
between April 1999 and March 2010 in Alberta, 
Canada 

n = 474,348 5.3 years High risk 

Lee et al. 
(2022) 

UK 

Population-based prospective cohort UK Biobank n = 219,330 
Women diagnosed with 
GDM: n = 1,390 

> 10 years Higher risk 

McKenzie-Sampson et al. 
(2018) 

Canada 

Retrospective cohort Women who had live births in hospitals within 
Quebec, Canada 

n = 1,070,667  
Exposed group: 
n = 67,356 
Control group: 
n = 1,003,311 

25.2 years High risk 

Retnakaran et al. 
(2017) 

Canada 

Population-based cohort (longitudinal) Healthcare administrative database n = 1,515,079 10.0 years High risk 
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Author, year, 
country 

Design Setting/ 
sample 

Sample size Follow-up period Risk of CVD after 
previous GDM 

Shostrom et al. 
(2017) 

US 

Population-based cross-sectional survey National Health and Nutrition Examination 
Survey 

n = 8,217 7 years High risk 

Sun et al. 
(2021) 

Korea 

Population-based retrospective cohort Korean National Health Insurance Service 
claim database 

n = 1,500,165 
Exposed women: 
n = 159,066 
Unexposed women: 
n = 1,341,102 

Median 12.8 years Higher risk 

Tobias et al. 
(2017) 

US 

Prospective cohort (longitudinal) Data from the Nurses’ Health Study II n = 89,479 25.7 years High risk 

Yu et al. 
(2022) 

Denmark 

Population-based cohort Data from several national registers n = 1,002,486  
Women diagnosed with 
GDM: n = 21,353 

Median 16.2 years Higher risk 
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Conclusion of the chapter 

This chapter provided an extensive review of the literature concerning the CVD risk in 

women with a history of pregnancy complications and established a clear link between these 

complications and subsequent CVD. The available evidence consistently demonstrates an 

increased risk of CVD associated with a history of miscarriage, stillbirth, HDP, and GMD 

(Parikh et al., 2021; Wagner et al., 2015; Riis et al., 2018). This association is observed 

across numerous studies and in diverse patient populations. It is likely that these pregnancy 

complications share common underlying physiological pathways and may be linked to 

similar predisposing factors in women (Hauspurg et al., 2018). 

Future research endeavors should aim to enhance our understanding of the underlying 

mechanisms involved in these pregnancy complications to effectively prevent them. This is 

crucial not only from reproductive and mental health perspectives but also for preventing 

associated health complications such as CVD. 

Moreover, timely identification and targeted interventions for these women are essential for 

effectively managing associated health complications, including the risk of CVD. Given that 

pregnancy often occurs at relatively younger ages, timely identification of women with 

pregnancy complications provides a unique opportunity to comprehensively assess their CVD 

risk profile (Parikh et al., 2021; Riis et al., 2018). This facilitates the implementation of 

meaningful risk-reduction strategies, particularly through more intensive lifestyle 

modifications and medical therapies to address other modifiable CVD risk factors (Hauspurg 

et al., 2018). 

However, as discussed in Chapter One, the development of CVD involves multiple factors, 

and behaviour change is a complex process influenced by several factors, as detailed in 

Chapter Two. One of the key factors influencing a person's engagement in changing 
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behaviours is their awareness and perception of risk, which is the primary focus of the current 

research. The subsequent chapter will outline the methodology of the study. 
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Chapter Four: Methodology  

Introduction to the chapter 

Chapter Three presented the review of the literature concerning the risk of CVD in women 

with a history of complications of pregnancy and concluded that some complications of 

pregnancy including pregnancy loss, HDP, and GDM are associated with an increased risk of 

CVD in women in their future life.  

Timely recognition of the cardiovascular risk, assessment, prevention, and treatment 

plan can help improve cardiovascular health in women. However, this requires that both the 

affected women and healthcare providers are aware of the associated risk and actively engage 

in CVD risk-reducing programs. This chapter explains the study aims, research design, and 

the methods used in this thesis.  

Aims of the study 

The aim of this study was to evaluate the level of knowledge and awareness regarding CVD 

risk in women with a history of complications of pregnancy, such as pregnancy loss, HDP, 

and GDM. Additionally, the study aimed to investigate how these women manage their CVD 

risk. Another objective was to assess healthcare providers’ knowledge of CVD risk in this 

population group and explore their approach to reducing the risk among this high-risk 

population. 

Study questions  

1. What is the level of knowledge and awareness regarding the risk of CVD among 

women who have experienced complications during pregnancy? 
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2. What are the current behaviours and practices related to reducing CVD risk among

women who have a history of pregnancy complications?

3. What is the level of knowledge and awareness among healthcare providers regarding

the risk of CVD in women, particularly in those who have experienced complications

during pregnancy?

4. What are healthcare providers’ current practices towards the assessment, prevention,

and management of CVD risk in women with a history of complications of

pregnancy?

Research design 

women’s study) aimed to evaluate the knowledge and awareness of CVD risk in women with 

a history of complications of pregnancy, such as pregnancy loss, HDP, and GDM, and 

explore their engagement in CVD risk-reducing behaviours. The second survey (the 

healthcare providers’ study) addressed the knowledge and awareness of CVD risk associated 

with complications of pregnancy among healthcare providers and examined their engagement 

in CVD risk management for this high-risk population. 

This study employed a quantitative research approach, utilising a descriptive cross-sectional 

survey design. It comprised two separate but interrelated surveys: the first survey (the 

In conducting research, selecting the most appropriate research design is crucial to 

comprehensively address research questions and reduce bias. A considered research design 

can generate new knowledge and introduce novel ideas that challenge current practices 

(Leavy, 2022; Sousa et al., 2007). Cross sectional surveys involve gathering measurable and 

quantifiable data to explore a phenomenon and address specific quantitative research 

questions (Baker, 2017; Johnson & Welch, 2011). 
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Due to an array of associated advantages, cross-sectional surveys are extensively employed in 

nursing and healthcare research. They are often more cost-effective compared to longitudinal 

studies, requiring fewer time and resources since data is collected at a single point in time. 

Conducting cross-sectional surveys is efficient, making them a quicker option for collecting 

data, which is beneficial when there are budget or time constraints. Results from cross-

sectional surveys can often be generalised to the broader population (Creswell, 2013), 

making them useful for drawing broad conclusions about the characteristics or prevalence of 

a phenomenon. Cross-sectional surveys are also valuable for identifying associations or 

relationships between variables (Couper, 2017; Glasow, 2005). They prove particularly 

effective for assessing attitudes, a dimension often challenging to measure through 

observational techniques (Couper, 2017; Ponto, 2015). 

Despite these advantages, surveys may not be suitable for investigating the historical context 

of phenomena, limiting the understanding of how and why certain patterns or characteristics 

have emerged (Ponto, 2015). Cross-sectional studies provide a snapshot at a single point in 

time, limiting the ability to observe changes or developments over time. Since data are 

collected at a specific moment, cross-sectional surveys are susceptible to bias, such as recall 

bias or social desirability bias (Glasow, 2005; Couper, 2017; Ponto, 2015). Additionally, 

cross-sectional studies can identify associations between variables but cannot establish 

causation (Ponto, 2015). 

The women’s study: Knowledge and risk-reducing behaviours of women with a history 

of complications of pregnancy about their CVD risk 

Study aims 
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This study aimed to assess the knowledge and awareness of CVD risk and risk factors in 

women with a history of complications of pregnancy and explore their engagement in 

cardiovascular risk-reducing behaviours. 

Study population 

The study population refers to the entire group of individuals or elements that meet the 

criteria for inclusion in a research study. This group is the target for data collection and 

analysis, and findings from the study are often generalised to this larger population (Thacker, 

2020). In the women’s study, the study population consisted of women who had experienced 

miscarriage, stillbirth, HDP, or GDM in one of their pregnancies. The definition of the study 

population is crucial for the external validity or generalizability of research results (Thacker, 

2020). 

Sampling 

In this study, a convenience sampling method was employed. Convenience sampling is a 

non-probability sampling method where researchers select participants based on their 

availability and accessibility. This approach is convenient because it involves choosing 

individuals who are easy to reach or readily available, often due to proximity or convenience 

(Pace, 2021). This method is commonly used in situations where time, budget constraints, or 

logistical considerations make it challenging to employ more rigorous sampling techniques 

(Pace, 2021). Nevertheless, convenience sampling may introduce bias into the sample, as the 

participants may not be representative of the entire population. Therefore, findings from 

convenience samples may not be generalisable to the entire population, reducing the external 

validity of the study. In addition, since participants are selected based on convenience, the 

sample may lack diversity, leading to a more homogenous group with shared characteristics 
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It is advisable for the researcher to collaborate with a statistician for precise calculations and 

determination of the appropriate sample size, as was done in this study. The sample size was 

computed based on findings from prior studies investigating knowledge of cardiovascular 

disease (CVD) risk. For example, a national survey conducted by the American Heart 

Association (AHA) in 2019 revealed that only 44% of the public was aware that heart disease 

is the leading cause of death among women (Cushman et al., 2021). Other studies have 

reported a range of awareness of CVD risk from 10–20% (Gooding et al., 2019; Mosca et al., 

2000). Additionally, a cross-sectional study in Kuwait indicated that public knowledge about 

CVD was at a moderate level (Awad & Al-Nafisi, 2014), while a study in South Korea found 

that patients with rheumatoid arthritis had poor knowledge of modifiable CVD risk factors 

(Boo et al., 2017). 

Building on insights from these studies and in consultation with a statistician, the researcher 

assumed that only 25% of the target population would possess general knowledge of CVD 

and its association with complications of pregnancy. Employing the Select Statistical 

Services Population Proportion Sample Size Calculator, a sample size of 288 participants was 

deemed necessary for the survey. A total of 299 women were recruited for the study, 

incorporating a margin of error of 5% and a 95% confidence interval. 

Study setting 

(Wilson, 2016). To address these limitations, the researcher implemented specific strategies 

in participant recruitment to improve the representativeness of the study sample, as detailed 

in the participant recruitment section. 

Sample size 
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This study took place in Sydney, Australia. Women were recruited from Westmead Hospital 

and Royal North Shore Hospital, involving both in-patient hospital wards and outpatient 

clinics, such as women’s health ambulatory clinics, antenatal clinics, and early pregnancy 

clinics. These hospitals are two major metropolitan teaching referral hospitals situated in 

Sydney’s western and northern suburbs, respectively. They offer a comprehensive range of 

care to pregnant women and those requiring medical care for complex conditions during their 

pregnancy, such as endocrine and renal diseases, multiple pregnancies, drug addictions, 

mental health disorders, and complications of pregnancy. 

Inclusion and exclusion criteria 

To qualify for participation in the survey, women had to meet specific criteria, including 

being 19 years of age or older, having a history of at least one complication of pregnancy 

(miscarriage, stillbirth, hypertensive disorders of pregnancy, or gestational diabetes mellitus, 

being proficient in speaking, reading, and understanding English, and providing informed 

consent to take part in the study. However, women with severe physical health issues or self-

reported mental and/or cognitive impairment were excluded from the study. 

Participant recruitment 

Women were recruited from various inpatient and outpatient settings at two tertiary teaching 

referral hospitals in Sydney: Westmead Hospital and Royal North Shore Hospital. The 

recruitment from these two hospitals aimed to include individuals with diverse sociocultural 

backgrounds. This approach was implemented to enhance the representativeness of the study 

sample. The study flyers were displayed on notice boards in various wards of the 

participating hospitals. The clinical midwifery consultants in each hospital introduced the 

study and the researcher to staff in various wards, encouraging their support and assistance in 
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participant recruitment. Furthermore, the researcher and one of the supervisors were 

employees of the hospitals, fostering rapport with the hospital administration and garnering 

their support for the study. 

To broaden the representation of the sample, the study flyer was additionally shared online on 

various Facebook pages, including 'High-Risk Pregnancy Support,' 'High-Risk Pregnancy 

Support Group,' 'Gestational Diabetes Support & Meal Ideas,' 'Rainbows After A Storm - Ttc, 

Pregnancy and Babies After Loss,' and 'High-Risk Pregnancy Center.' These pages were 

chosen due to their substantial number of active online members, many of whom met the 

inclusion criteria. However, only about 25% women participants were recruited through 

online channels. 

The researcher primarily approached eligible women through selected hospitals, outlining the 

study objectives. Participants were informed of their rights as research participants, and a 

copy of the participant information sheet (Appendix C) was supplied. Upon addressing any 

questions, interested participants were invited to sign the study consent form (Appendix D) 

and complete the survey. The survey was offered in both hard copy and electronic versions, 

with participants opting for the electronic format receiving a provided link. 

All participants were assured of the anonymity of the survey and explicitly informed that 

there was no need to include their names on the study questionnaires. Completion and 

submission of the survey were considered indicative of their consent to participate in the 

study. The online survey remained accessible for 10 months, from February to December 

2021, during which the requisite number of participants was recruited for the study.  

Data collection 
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In survey studies, multiple methods are available for data collection, including direct 

administration of surveys, mail surveys, telephone surveys, interviews, email surveys, and 

internet-based program surveys such as REDCap and SurveyMonkey (Creswell, 2013). 

This study utilised both administering the survey directly and employing an internet-based 

program through REDCap for data collection. The incorporation of various methods can 

enhance participant recruitment and cater to individual preferences (Ponto, 2015). This 

approach was particularly important during the COVID-19 pandemic to ensure a higher 

response rate from targeted women. 

REDCap was chosen due to its secure and reliable platform, ease of use, and support 

from the UTS where the study was conducted. The use of both direct administration and an 

internet-based program survey allowed for a diverse range of participants to choose their 

preferred method and increased the likelihood of obtaining accurate and reliable data. In 

addition, the online format enabled efficient data collection and management, while the paper 

format was useful for participants who did not have access to the internet or preferred a hard 

copy. 

Study instruments 

The survey package (Appendix E) was developed by the researcher after conducting a 

comprehensive review of related literature and consulting with the supervisory team and 

experts in the field. It consisted of several sections, including sociodemographic and obstetric 

history (n = 9), participants’ CVD risk factors and risk-reducing behaviours (n = 17), and the 

Knowledge of Risk and Risk Factors in Women with a History of Complications of 

Pregnancy Questionnaire (n = 33). 

The survey package was designed to capture detailed information about the 

participants’ sociodemographic and obstetric history, as well as their CVD risk factors and 
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risk-reducing behaviours. The Knowledge of Risk and Risk Factors in Women with a History 

of Complications of Pregnancy Questionnaire was included to assess participants’ knowledge 

of CVD risk and risk factors. 

Overall, the survey package was carefully designed to ensure the collection of 

accurate and reliable data, and the use of both online and paper formats allowed for a diverse 

range of participants to be included in the study. 

Section 1: Sociodemographic and obstetric history 

This section consisted of questions about participants’ sociodemographic characteristics, 

including age, marital status, education, ethnicity, and financial status, as well as their 

obstetric history, including the history of miscarriage, stillbirth, HDP, and GDM. 

Section 2: Participants’ CVD risk factors and risk-reducing behaviours 

This section consisted of questions about traditional CVD risk factors among participants and 

their engagement in risk-reducing behaviours. This included questions about their history of 

high blood pressure, diabetes, and hyperlipidaemia, family history of CVD, BMI, physical 

inactivity, smoking status, and whether they were aware of their risks or had regular medical 

assessments. 

Section 3: The knowledge of cardiovascular risk and risk factors in women with a history of 

complications of pregnancy questionnaire 

Women who have experienced complications during pregnancy have a higher risk of 

developing CVD in their future lives. It is crucial for these women to be aware of their CVD 

risk factors, symptoms, and the importance of maintaining a healthy lifestyle to prevent the 

disease or seek timely treatment when symptoms first appear. To appropriately assess the 

knowledge needs of these women, there is a need for a valid questionnaire, as noted by 

Bergman et al. (2011) and John et al. (2009). 



143 

While there are several relevant questionnaires available to assess knowledge related 

to CVD, such as the 40-item Coronary Heart Disease Knowledge Test developed for men 

(Smith et al., 1991), it is not suitable for the current study. The questionnaire was specifically 

designed for men with a history of heart disease such as MI, or who have had coronary artery 

bypass surgery, and focuses on domains such as the nature of heart disease, cardiopulmonary 

resuscitation, type A and B behaviour, stress management, diet, physical activity, and 

problems related to home and family (Smith et al., 1991). 

There are other questionnaires available that have been developed for patients with 

specific comorbid diseases, such as diabetes or rheumatoid arthritis. For instance, the Heart 

Disease Fact Questionnaire (HDFQ) was created to assess CHD knowledge in patients with 

diabetes, focusing on major CHD risk factors (Wagner et al., 2005). Similarly, the Heart 

Disease Fact Questionnaire-Rheumatoid Arthritis (HDFQ-RA) was developed specifically 

for individuals with a history of rheumatoid arthritis, incorporating 2 main domains: general 

CVD risk factors and risk factors specific to patients with rheumatoid arthritis. The first 

domain of the HDFQ-RA questionnaire was developed using the first 15 questions from the 

HDFQ (John et al., 2009). 

These general CVD risk-factor questions were used to develop the questionnaire for 

the current study. Additionally, Thanavaro et al. (2010) created a CHD knowledge tool 

(CHDK) to assess CHD knowledge and awareness in women without a history of heart 

disease. The CHDK consists of 25 multiple-choice questions with scores ranging from zero 

to 25, with a higher score indicating better CHD knowledge (Thanavaro et al., 2010). The 

CHDK demonstrated good reliability (test-retest, r = 0.70) and internal consistency 

(Cronbach’s alpha coefficient = 0.70). While this questionnaire would have been useful for 

the current study, the full version of the questionnaire was not available online at the time of 

study design, and efforts to obtain a copy of the questionnaire and permission from the 
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developers to use it were unsuccessful through author correspondence. Nonetheless, the 

information provided about the questions in a published article was utilised in creating the 

questionnaire for the current study (Thanavaro et al., 2010). 

In addition, the Heart Disease Knowledge Questionnaire (HDKQ) was developed by 

Bergman et al. (2011) and consists of 30 items. This questionnaire is not specific to gender 

and can be used for both men and women. The HDKQ is a concise tool that covers 5 

knowledge domains related to CHD, including dietary knowledge, epidemiology, medical 

information, CHD risk factors, and heart attack symptoms (Bergman et al., 2011). Bergman 

et al. (2011) introduced this tool as easily administered with a reading level appropriate for a 

wide range of individuals with varying literacy abilities. The HDKQ has good psychometric 

properties with a Comparative Fit Index of 0.82, Tucker-Lewis Index of 0.88, and Root Mean 

Square Error of Approximation of 0.03. While this questionnaire could have been a suitable 

tool for the current study, a new questionnaire was developed by adapting questions from this 

questionnaire to create a more comprehensive and relevant tool. 

Therefore, to address the limitations of existing tools in meeting the objectives of the 

current study, a new questionnaire was developed. This was achieved by conducting a 

comprehensive review of relevant literature and adopting items from previously developed 

and validated tools, specifically the HDFQ and the HDKQ (Appendix E). The questionnaire 

aimed to assess participants’ awareness of CVD risk in women (n = 5), with questions 

adapted from the American Heart Association national surveys conducted in the US since 

1997, which regularly track women’s awareness and knowledge of CVD (Cushman et al., 

2021). The questionnaire also evaluated participants’ knowledge of CVD risk and risk 

factors, including a history of pregnancy complications (n = 28). To avoid acquiescence 

biases, both positive and negative items were considered in designing the questionnaire 

(Valencia, 2020). Answer options included ‘true’, ‘false’, and ‘I don’t know’. Each correct 
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answer was given a score of one, and incorrect or ‘I don’t know’ responses were given a 

score of zero. The total knowledge score was calculated by summing up the correct answers, 

which could range from zero to 33, with higher scores indicating greater knowledge. 

Knowledge scores were categorised into 3 categories: poor (0–16), moderate (17–23), and 

good knowledge (24–33), using Bloom’s cut-off points: poor knowledge (a score ≤ 50% of 

correct responses), moderate knowledge (a score within 51–69% of correct responses), and 

good knowledge (a score ≥ 70% of correct responses and above) (Bloom et al., 1956). 

The survey package developed for this study was designed to gather information on 

various aspects of participants’ health, including sociodemographic factors, obstetric history, 

CVD risk factors and risk-reducing behaviours, as well as their knowledge of CVD in women 

and associated complications during pregnancy. The researcher was careful to strike a 

balance in the number of questions included in the package. While tools with few questions 

may not capture participants’ knowledge levels accurately and may raise concerns about 

content validity, tools with too many questions may lead to respondent burden and make it 

impractical for use in settings with limited time, such as during health practitioner visits. 

Therefore, the researcher aimed to include an optimal number of questions to achieve the 

necessary level of sensitivity without unduly burdening the respondents. (Mosca et al., 2000; 

Rowley, 2014). 

To simplify the scoring process, the survey package was designed to avoid open-

ended questions and continuous response items. Open-ended questions can generate a wide 

variety of responses, making it challenging to score them objectively. Instead, closed-ended 

questions with predetermined response options were used. The response options included an 

‘I don’t know’ option to minimise guessing and ensure accuracy in the data collected 

(Rowley, 2014). 

Validity and reliability of the survey tool 
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Validity is a crucial factor to consider when selecting or applying an instrument in research. 

It refers to the extent to which an instrument measures what it is intended to measure 

(Bolarinwa, 2015). There are several types of validity, including face validity, content 

validity, construct validity, and criterion validity (Taherdoost, 2016). 

Face validity is a subjective assessment of how well the measuring instrument appears 

to measure what it is intended to measure. It assesses the instrument’s presentation, 

relevance, clarity, and explicitness. It is often based on a layperson’s acceptance of the 

instrument’s soundness and relevance, rather than a true psychometric assessment tool 

(Bolarinwa, 2015; Oluwatayo, 2012). In general, if an instrument’s content appears relevant 

to the person taking the test, it has face validity (Taherdoost, 2016). Content validity, on the 

other hand, refers to the degree to which the items in an instrument adequately measure or 

represent the content of the property that the researcher intends to measure. It assesses 

whether the items in the instrument capture all the relevant aspects of the construct being 

measured (Straub et al., 2004; Taherdoost, 2016). In other words, content validity ensures 

that the instrument measures what it is intended to measure and covers all relevant aspects of 

the construct. 

The determination and quantification of content validity involves 2 main stages: the 

developmental stage and the judgement-quantification stage (Bolarinwa, 2015). The 

developmental stage begins in the earliest stages of instrument development and involves 

identifying the domain, generating items, and forming the instrument (Bolarinwa, 2015). The 

judgement-quantification stage involves experts’ assertion, by a specific number, that the 

items are content valid (Bolarinwa, 2015). The number of experts needed for this stage and 

the level of agreement between them can be determined using the standard error of the 

proportion. Typically, a minimum of 5 experts would provide a sufficient level of control for 

the validity of the content (Bolarinwa, 2015). 
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Construct validity refers to how well a researcher translates or transforms a concept or 

an idea into a functioning and operating reality (Taherdoost, 2016). This stage of validity 

mainly applies when the study involves cause-and-effect behaviours (Taherdoost, 2016). 

Criterion validity, on the other hand, refers to the level to which a measure is associated with 

an outcome. It assesses how well one measure can predict an outcome for another measure. 

In other words, a test has criterion validity if it is useful for predicting performance or 

behaviour in a past, present, or future situation (Taherdoost, 2016). 

In addition to being valid, an instrument needs to be reliable to ensure that it 

consistently measures what it is intended to measure. Reliability refers to the consistency of 

the measurement and the degree to which it provides stable and consistent results over time 

(Huck et al., 2012). 

In the current study, the survey package for the women’s study underwent a thorough 

validation process. Content and face validity were assessed by a panel of 10 women with a 

history of complications of pregnancy. They were asked to independently evaluate each 

statement in the tool and express their opinion about its appropriateness by indicating 

whether they agreed or disagreed. The statements that were rated as ‘agree’ by more than 

80% of the panel members were included in the final version of the tool. The panel members 

were excluded from participating in the main survey. 

To assess the internal consistency of the Knowledge and Awareness of CVD Risk in 

Women with a History of Complications of Pregnancy Questionnaire, Cronbach’s alpha 

coefficient was calculated, and it was found to be 0.869. This indicated that the questionnaire 

had reliable interval reliability, meaning that it consistently measured what it was intended to 

measure over time (Taber, 2018). 
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The healthcare providers’ study: Knowledge and management approach of healthcare 

providers about CVD risk in women with a history of complications of pregnancy 

Study aims  

The healthcare providers’ study aimed to assess healthcare providers’ knowledge of CVD 

risk associated with complications of pregnancy and explore their practice in relation to 

management of the risk in this high-risk group. 

Study population 

The study population included general practitioners, registered midwives, obstetricians, 

Sampling 

A non-probability convenience sampling method was applied to select participants for the 

current study including general practitioners, registered midwives, obstetricians, 

gynaecologists, and cardiologists. 

Sample size 

Prior to designing this study, no research had been conducted to evaluate healthcare 

providers’ knowledge and practice in relation to CVD risk in women, including those with a 

history of pregnancy complications. However, Mosca et al. (2000) conducted a study that 

examined physicians’ awareness, attitude, and adherence to guidelines regarding CVD risk in 

women. The study revealed that primary care physicians, obstetricians, and cardiologists 

were more likely to categorise women at moderate risk for CVD, as determined by the 

gynaecologists, and cardiologists. This population was considered due to their professional 

interactions with women and opportunities to engage them in CVD risk assessment and 

management. 
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Framingham Risk Score, as being at lower risk than men (p < 0.0001). Physicians rated 

themselves as not very effective in assisting patients in preventing CVD, and less than one in 

5 physicians knew that annual CVD-related mortality in women is higher than in men. The 

results of this study were considered by the researcher, who consulted a statistician to 

determine the necessary sample size for the current study. Using the Select Statistical 

Services Population Proportion Sample Size Calculator and considering a margin of error of 

5% with 95% CI and an effect size of 50%, which provides the largest sample size (Fitzner & 

Heckinger, 2010), a sample size of 383 participants was required. A total of 397 healthcare 

providers were recruited for this study. 

Study setting 

The study was conducted in primary and acute care settings across the Australian Capital 

Territory, New South Wales, and Western Australia. Healthcare providers were recruited 

primarily through the Royal Australian College of General Practitioners (RACGP) and the 

NSW Nurses and Midwives’ Association. Information about the study was distributed 

through the organisations’ magazines and newsletters. 

Inclusion and exclusion criteria 

To be eligible for recruitment in the healthcare professional study, participants needed to be 

practising as general practitioners, midwives, obstetricians, gynaecologists, or cardiologists in 

Australia, with a minimum of one year of practice experience. Additionally, participants were 

required to provide their consent to participate in the study. 

Participant recruitment 
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(Appendix H) after conducting a comprehensive review of the related literature and 

The healthcare providers’ study recruited participants from primary and acute care settings in 

the Australian Capital Territory, New South Wales, and Western Australia. The RACGP and 

the NSW Nurses and Midwives’ Association were the main organisations that facilitated 

recruitment by distributing information about the study, including the participant information 

sheet (Appendix F) and the survey link, through their magazines and newsletters. The study 

was also promoted three times on social media sites such as the Facebook pages of RACGP, 

Royal Australian and New Zealand College of Obstetricians and Gynaecologists 

(RANZCOG), RANZCOG Advocacy Group, Cardiology Australia, and Australian College 

of Midwives (ACM), to reach out to targeted healthcare providers. To enhance recruitment, 

details about the study were featured three times in the organisations' magazines and 

newsletters, continuing until the necessary number of participants was reached. 

Moreover, the researcher recruited some participants face-to-face by approaching managers 

and supervisors in designated areas both in person and through email. In-services were 

organised to meet with healthcare providers for recruitment purposes. During the meetings, 

the researcher explained the study’s aims and invited participants to take part. Those who 

showed interest were given a copy of the participant information sheet (Appendix F), signed 

the study consent form (Appendix G), and received the survey package (Appendix H). 

Participants were asked to return completed surveys to a designated box in the ward or clinic. 

Alternatively, those who preferred to complete the survey online provided their email address 

or mobile phone, and the researcher sent them the survey link. Completion and submission of 

online surveys were considered as consent to participate in the study. 

Study instruments 

To conduct the healthcare providers’ study, the researcher developed a survey package 
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consulting with the supervisory team and experts in the field. The package consisted of 3 

sections, including sociodemographic and practice-related information (n = 10), the 

Healthcare Providers’ Knowledge of CVD Risk in Women with Complications of Pregnancy 

Questionnaire (n = 29), and Healthcare Providers’ Approach in Managing CVD Risk in 

Women with a History of Complications of Pregnancy Questionnaire (n = 6). The survey was 

made available in both online and paper formats and was hosted on the REDCap platform. 

Participants could choose their preferred mode of completion. 

Section 1: Sociodemographic and practice-related information 

The sociodemographic and practice-related information section of the survey included 

questions about healthcare providers’ age, gender, years of practice, and whether they worked 

in the public or private sector. It also gathered information about their specialty, including 

obstetricians and gynaecologists, cardiologists, general practitioners, and midwives. 

Section 2: The Healthcare Providers’ Knowledge of CVD Risk in Women with Complications 

of Pregnancy Questionnaire 

This self-administered questionnaire comprises 29 questions that assess the knowledge of 

healthcare providers regarding cardiovascular disease (CVD) risk factors in women, both in 

general and specifically related to a history of pregnancy complications. The questions aim to 

evaluate the healthcare providers' knowledge of the different CVD risk factors, their 

understanding of the impact of pregnancy complications on CVD risk, and their ability to 

identify potential risk factors in female patients (Appendix G). At the time of designing this 

study, there was no available tool to assess healthcare professionals’ knowledge about CVD 

risk factors in women, including the risk associated with a history of complications of 

pregnancy. The questionnaire was developed following a comprehensive review of the 
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literature on CVD risk factors in women, including the risk associated with complications of 

pregnancy. 

Some questions related to CVD risk knowledge were adopted from available 

questionnaires, including HDFQ, HDFQ-RA, and HDKQ (John et al., 2009; Thanavaro et al., 

2010; Wagner et al., 2005). In addition, the RANZCOG, the AHA, and Australian Heart 

Foundation’s statements were also reviewed and adopted in developing the questionnaire. 

The researcher considered respondent burden in the development of the tool. 

The questionnaire had response options of ‘True’, ‘False’, and ‘I don’t know’. Each 

correct answer was given a score of one, and incorrect or ‘I don’t know’ answers received a 

zero score. The total knowledge score was calculated by summing up the correct answers, 

which ranged from zero to 29. Higher scores indicated more knowledge. The knowledge 

scores were categorised into 3 categories: poor (0–15), moderate (16–20), and good (21–29) 

knowledge. These categories were developed using Bloom’s cut-off points as follows: poor 

knowledge (a score ≤ 50% of correct responses), moderate knowledge (a score within 

51–69% of correct responses), and good knowledge (a score ≥ 70% of correct responses) 

(Bloom et al., 1956). 

Section 3: Healthcare providers’ approach to managing CVD risk in women with a history of 

complications of pregnancy questionnaire  

This section included 6 statements addressing various aspects of healthcare providers’ 

management approach regarding CVD risk in women with complications of pregnancy 

(Appendix H). A 5-point Likert scale was used to measure participants’ agreement level on 

each statement, with answer options ranging from 1 (strongly disagree) to 5 (strongly agree). 

The total score for each questionnaire was calculated by summing the scores for individual 

statements, which could range from 6 to 30, with higher scores indicating better management. 

The management scores were categorised into 3 categories: poor (6–15), moderate (16–21), 
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and good practice (22–30). The categories were developed using Bloom’s cut-off points as 

follows: poor management (a score ≤ 50% of correct responses), moderate management (a 

score within 51–69% of correct responses), and good management (a score ≥ 70% of correct 

responses) (Bloom et al., 1956). 

Validity and reliability of the survey package 

The survey package designed for the study was evaluated for content validity by 12 experts in 

the field of CVD and women’s health, including 2 cardiologists, 6 obstetricians, and 4 

clinical midwife consultants. These experts were asked to independently review the tool and 

indicate their agreement or disagreement on each question, as well as provide comments on 

the statements if they wished. Only statements that were agreed upon by at least 80% of the 

experts were included in the final version of the survey package. The experts were excluded 

from the main survey. 

The internal reliability of the Healthcare Providers’ Knowledge of CVD Risk Factors 

in Women with a History of Complications of Pregnancy Questionnaire and the Healthcare 

Providers’ Approach to Managing CVD Risk in Women with a History of Complications of 

Pregnancy Questionnaire was assessed using Cronbach’s alpha coefficient. The coefficients 

were 0.766 and 0.717, respectively, indicating reliable internal consistency. 

Data analysis 

Quantitative research questions can be addressed using statistical analysis. Descriptive 

statistics are used to summarise and describe the data in a quantitative study. Basic statistics 

such as mean, standard deviation, and frequency distributions provide an overview of the 

sample and the distribution of the data (Johnson & Welch, 2011). 
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The online surveys were designed using REDCap and completed by participants 

through a provided link. After data collection was complete, the researcher transferred the 

data from REDCap to the Statistical Package for Social Science, Advanced Statistics, Release 

27.0 (IBM Corp. Released 2020. IBM SPSS Statistics for Windows, Version 27.0. Armonk, 

NY: IBM Corp). The researcher checked the accuracy and completeness of the data and then 

analysed it using appropriate statistical tests. 

The women’s study 

Descriptive statistics were used to calculate frequencies and percentages of 

sociodemographic information, obstetric history, CVD risk factors, and knowledge, 

awareness, and management of CVD among the women. Normally distributed continuous 

data were summarised using mean ± standard deviation. Analysis of variance (One-Way 

ANOVA) was used to calculate the mean score of women’s CVD risk knowledge and their 

CVD risk knowledge associated with complications of pregnancy across different groups of 

sociodemographic and clinical characteristics. 

The healthcare providers’ study 

Descriptive statistics were used to summarise sociodemographic, practice-related data, and 

knowledge, awareness and management of CVD. Data on the Knowledge of CVD Risk in 

Women with Complications of Pregnancy Questionnaire were not normally distributed; 

therefore, median (interquartile) was calculated for these data. Non-parametric tests, 

including Kruskal-Wallis and Mann-Whitney U tests, were used to assess the associations of 

sociodemographic characteristics and median knowledge score of healthcare providers. 

Spearman’s rank correlation was computed to assess the relationship between the level of 

knowledge and CVD risk management among the healthcare providers. Bivariate correlation 
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test was used to calculate the correlation between participants’ level of knowledge and CVD 

risk management. A p-value < 0.05 was considered statistically significant. 

Rigour in quantitative research 

Quantitative research is a deductive approach that uses numerical data to explain a factor or 

situation (Claydon, 2015). Rigor is a core concern of researchers, and it refers to the quality 

of the research (LoBiondo-Wood & Haber, 2017; Muijs, 2010). Weak research quality might 

lead to concerns regarding the validity and accuracy of the results (LoBiondo-Wood & 

Haber, 2017). Rigor in quantitative research is evaluated by examining reliability, validity, 

and responsiveness. Reliability refers to the consistency of the results when a research 

instrument is used in different studies. In the current study, the internal reliability of the 

research instruments was assessed using Cronbach’s coefficient. 

Validity refers to the extent to which a test measures what it is intended to measure 

(Taherdoost, 2016). In the current study, face and content validity of the survey package were 

assessed by experts in the field. The study also collected data from different settings to 

increase the generalisability of the findings. Sampling in quantitative research is a complex 

issue, and in the current study, the composition, representativeness, and size of the sample 

were considered, as these factors can affect the internal and external validity of the survey 

(Laher, 2016). Non-probability sampling was used in the current study due to its ease and 

efficiency, and the composition and non-response were explained in the results chapter. 

The research instruments used in the current study were sufficiently described to 

make it clear what they intended to measure (Foxcroft & Roodt, 2005). The statistical 

analyses used to answer the research questions were explained in detail in the data analysis 

section. Overall, the current study adheres to the principles of rigor in quantitative research, 

including reliability, validity, and responsiveness. 
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Pilot study 

A pilot study is an essential component of the study process, and it is critical for the 

development or refinement of new interventions, assessments, or other study procedures (In, 

2017; Leon et al., 2011). Its main purpose is to evaluate the feasibility, duration, cost, and 

need for improvement of an instrument before using it in a large-scale study (In, 2017; Leon 

et al., 2011). By conducting a pilot study, researchers can test study instruments and confirm 

the optimal research method for answering research questions in the main trial (In, 2017). 

The advantage of conducting a pilot study is that it can alert researchers to potential issues in 

the main research, or whether the proposed instrument is appropriate for the study (In, 2017). 

It is important to note, however, that a pilot study is not designed to test a hypothesis, and it 

does not provide useful information regarding the population effect size due to the small 

sample size and limited estimations (In, 2017; Leon et al., 2011). 

In the current study, two separate pilot studies were conducted using the same 

methods as those of the main study. The pilot studies allowed the researcher to test the 

feasibility of the survey and refine the research protocol if necessary (In, 2017). They helped 

to ensure that study participants could easily understand the questions and interpreted the 

statements in the same way. Additionally, the pilot studies helped the researcher determine 

the time required to complete the survey questionnaires (In, 2017; Leon et al., 2011). 

After conducting the pilot surveys for each study group, the researcher debriefed the 

participants to identify patterns in their feedback, suggestions, needs for clarification, and 

requests for different wording. This information was used to revise the study instruments (In, 

2017; Leon et al., 2011). The pilot studies involved a small convenience sample of 10 women 

with a history of complications of pregnancy and 10 healthcare providers, including 

obstetricians and gynaecologists, general practitioners, and registered midwives. Those who 

participated in the pilot studies were excluded from the main studies. 
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Ethical considerations 

Research ethics refers to the principles and guidelines that govern the treatment of study 

participants and the handling of data once it has been collected. In this study, ethical 

guidelines were adhered to in accordance with the National Statement on Ethical Conduct in 

Human Research, which was established by the Australian Research Council and the 

National Health and Medical Research Council (with its most recent update in 2018). The 

study received ethical approval from the Sydney Local Health District Human Research 

Ethics Committee (approval No. X19-0437 & 2019/ETH13440) (see Appendix A) and was 

ratified by the Human Research Ethics Committee at the UTS (see Appendix B). 

Participants were informed that they could withdraw from the study at any time 

without any consequences or negative impact on their healthcare or treatment. To ensure 

confidentiality and privacy, all data were securely stored, and only the research team had 

access to it. The data were de-identified and analysed in an aggregated form to maintain the 

anonymity of the participants. The study also followed the principles of the Declaration of 

Several strategies can be employed to optimise the response rate. The researcher 

provided clear information to participants about the purpose of the survey, its importance, 

and how the data will be used. Reminders were sent to potential participants to encourage 

participation. It was made easier for respondents to complete the survey by offering multiple 

modes of response (hard copy or online). The design of the survey was made visually 

appealing and easy to navigate. The researcher used clear formatting, concise language, and 

avoided long blocks of text to maintain respondent interest. Participants were assured that 

their responses would remain anonymous. Participant recruitment took place in hospitals, and 

the invitation emails were sent to potential healthcare providers via professional 

organisations. This helped overcome scepticism and reluctance to participate. 
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Helsinki (World Medical Association, 2013) and the Good Clinical Practice guidelines 

(Commonwealth Department of Health and Aged Care, 2018). 

The researcher approached women face to face in selected hospitals, introduced 

herself, explained the study, and invited them to participate. If the women expressed interest, 

they were provided with a hard copy of the survey to complete. Privacy of the participants 

was maintained in accordance with the National Health and Medical Research Council 

guidelines (2018). The researcher continuously monitored the participants’ reactions from a 

distance while they answered the questions to ensure that they were not feeling anxious. If 

any participant expressed concern or discomfort, the researcher debriefed with them, 

encouraged them to speak with their specialist or a general practitioner about their 

cardiovascular health, and provided information on available counselling services if needed 

(Hawton et al., 2003; National Health and Medical Research Council, 2018). 

The researcher provided participants with her contact details and advised them to ask 

any questions they may have had about the research. Participants were assured that their 

responses would be kept confidential and anonymous. To protect the privacy and safety of 

the participants, data were protected, and only the researcher and supervisors had access to 

the study data. Participants were informed of how their information would be used. Hard 

copies of the data were stored in a locked file at the UTS, while digital files were saved in a 

password-protected computer. The data will be securely stored for a minimum of 5 years 

before being destroyed. 

Conclusion of the chapter 

This chapter outlined the methodology of the study, including the study design, setting, study 

population, sampling, sample size, participant recruitment, data collection methods, and study 
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instruments. It also highlighted the rigor of the study and ethical considerations. The 

following chapter presents the results of the women’s study. 
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Chapter Five: Results of the Women’s Study 

Introduction to the chapter 

In the previous chapter, the study’s methodology was outlined, demonstrating that a survey 

design was the most suitable approach to achieve the study’s objectives. This chapter 

presents the results of the women’s study, beginning with a description of the 

sociodemographic characteristics, obstetric history, and CVD risk factors of women. This is 

followed by an assessment of their level of awareness and knowledge of CVD risk and risk 

factors, including those associated with complications of pregnancy. The section 

subsequently explores how the participants perceived their risk and their efforts to mitigate 

the risk. 

Sociodemographic characteristics of the participants 

Out of the total 364 survey responses received, 65 participants did not complete the entire 

survey and were excluded from the final analysis, resulting in a total sample of 299 complete 

significant proportion were married (78.3%) and described their financial condition as good 

(71.2%). The majority identified as Australian, constituting 58.5% of the sample, and more 

than 60% held a university degree. The sociodemographic characteristics of the participants 

are presented in Table 5.1. 

. 

responses. The participants had a mean age of 33.2 years (SD ± 5.2, range 19-49. A 
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Table 5.1 Sociodemographic characteristics of the study participants (n = 299) 

Frequency Percentage*
Age group 

< 25 
25–35 
> 35

13 
190 
96 

4.3% 
63.5% 
32.1% 

Marital status 
Single/Never married 
Married 
De facto 
Divorced/Separated 

17 
234 
40 
8 

5.7% 
78.3% 
13.4% 
2.7% 

Ethnicity 
Australian including Australian Aboriginal/Torres Strait 

Islander 
North African/Middle Eastern/Sub Saharan African 
European/British/Irish 
New Zealander 
Southeast Asian/North Asian 

175 

71 
25 
24 
4 

58.5% 

23.7% 
8.4% 
8.0% 
1.3% 

Education 
Primary or Secondary schooling 
Certificate or Diploma 
Bachelor’s or Postgraduate degree 

22 
97 
180 

7.4% 
32.4% 
60.2% 

Financial situation 
Excellent 
Good 
Fair 
Poor 

15 
213 
65 
6 

5.0% 
71.2% 
21.7% 
2.0% 

*Percentages may not add up to 100 due to rounding.
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Participants’ history of complications of pregnancy 

The prevailing pregnancy complication reported by participants was a history of miscarriage, 

indicated by 72.6% of respondents, followed by HDP at 39.8% and GDM at 38.5%. A 

relatively lower percentage, 10.7%, reported a history of stillbirth (Figure 5.1).

Figure 5.1 History of complications of pregnancy of the study participants
* The percentages do not add up to 100 since some women reported multiple complications during their pregnancies.
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Out of the participants who reported having a history of miscarriage (72.6%), 37.8% 

had experienced one miscarriage, 28.1% had experienced 2 miscarriages, and 6.7% had 

experienced 3 or more miscarriages. Among those who experienced stillbirth (10.7%), 9.4%

reported having one stillbirth, and 1.3% reported having two stillbirths (Figure 5.2).

Figure 5.2 Percentage of miscarriages and stillbirths of the study participants
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Some women experienced multiple complications during their pregnancies. Of the 

surveyed women, 36.4% reported facing only one complication, while 63.5% experienced 

more than one type of complication during their pregnancies. Within this group, 30.4% dealt 

with both miscarriage and HDP, 27.7% confronted both miscarriage and GDM, and 5.3% 

reported having both HDP and GDM during their pregnancies (Figure 5.3).

Figure 5.3 Percentage of multiple complications of pregnancy of the study participants
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CVD risk factors of the participants 

In relation to CVD risk factors, more than half of the participants (53.5%) were either 

overweight or obese, and 4.0% continued to smoke during pregnancy, averaging 10.7 

cigarettes per day. Only 7.7% of participants reported engaging in physical activity at a 

moderate level for at least 150 minutes per week. A history of high blood pressure was 

reported by 39.8% of participants, while 23.4% had a history of diabetes, and only 6.0% 

reported a history of hyperlipidemia. About one-third (31.7%) of participants indicated a 

family history of CVD, with 11.4% occurring in family members under 65 years. In total, 

43.1% of participants had at least one CVD risk factor, 25.8% had at least 2 CVD risk 

factors, and 14.4% had 3 or more CVD risk factors. Table 5.2 displays the CVD risk factors 

of participants. 

Table 5.2 CVD risk factors of the participants (n = 299) 

Frequency  Percentage* 
BMI 

Underweight (< 18.5 kg/m2) 
Normal weight (18.5–24.9 kg/m2) 
Overweight (25–29.9 kg/m2) 
Obese (≥ 30 kg/m2) 

3 
136 
101 
59 

1.0% 
45.5% 
33.8% 
19.7% 

Smoking status 
Current smoker 12 4.0% 

Physical activity 
Moderate physical activity at least 150 minutes per week 
Moderate physical activity less than 150 minutes per week 
Little or no physical activity 

23 
270 
6 

7.7% 
90.3% 
2.0% 

High blood pressure 119 39.8% 

Diabetes  70 23.4% 

Hyperlipidaemia 18 6.0% 

Family history of CVD 34 11.4% 
n= frequencies; *percentages may not add up to 100 due to rounding. 
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Participants’ awareness of CVD risk 

A relatively small percentage of participants (24.4%) were aware that heart disease is the 

leading cause of death for women in Australia. Moreover, only 28% of respondents were 

informed that women are more likely to die from heart disease than breast cancer. 

Nevertheless, most participants (62.2%) were aware that heart disease can manifest as 

asymptomatic or 'silent' in certain individuals. Regarding knowledge of heart attack signs and 

symptoms, 65.6% of participants either did not know or were uncertain that feelings of 

weakness, light-headedness, or fainting could be indicative of a heart attack in women. The 

outcomes of participants' knowledge and awareness of cardiovascular disease are detailed in 

Table 5.3. 

Table 5.3 The participants’ awareness of CVD risk in women (n = 299) 

True False I don’t know 
n (%) * n (%) n (%) 

Heart disease is the number one killer of 

women in Australia. 

73 (24.4%) 58 (19.4%) 168 (56.2%) 

Women are more likely to die from 

breast cancer than heart disease.  

89 (29.8%) 84 (28.1%) 126 (42.1%) 

A woman would always know if she had 

a heart disease.  

52 (17.4%) 186 (62.2%) 61 (20.4%) 

Heart disease is better defined as a 

short-term illness than a chronic or 

long-term illness.  

40 (13.4%) 198 (66.2%) 61 (20.4%) 

Feeling weak, lightheaded, or faint are 

common symptoms of heart attack. 

103 (34.4%) 63 (21.1%) 133 (44.5%) 

*Percentages may not add up to 100 due to rounding; n= frequency

Statements 
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Knowledge of CVD risk factors in women 

The mean knowledge score of women participants regarding CVD risk factors was 14.5 (SD 

± 4.6; range 0 - 25). Half of the participants (50.2%) displayed poor knowledge, one-quarter 

(25.1%) exhibited moderate knowledge, and only 24.7% demonstrated good knowledge of 

CVD and its risk factors in women. 

Although women exhibited reasonable knowledge about certain CVD risk factors, 

notable gaps in understanding existed for other factors, as indicated in Table 5.4. A 

significant portion (42.1%) was unaware that the risk of developing heart disease increases 

with age. Only a small percentage (7.0%) of women were aware that the likelihood of 

developing heart disease increases after menopause, and merely 10.4% of participants knew 

that taller individuals are at a higher risk of developing heart disease. Additionally, only 

slightly above half of the participants (54.8%) were aware that T2DM increases the risk of 

developing heart disease in the future, and 46.5% perceived stress as the most important 

cause of a heart attack. Lastly, participants demonstrated a lower level of knowledge 

regarding the association between diet and cardiovascular health (e.g. e. effects of 

polyunsaturated fat and trans fats on heart health: only 24.1% and 24.4% correct responses, 

respectively).  

The majority of participants demonstrated knowledge in certain areas: 75.6% were 

aware that a positive family history of heart disease increases the risk for women in the 

future, 68.9% correctly identified that a woman has high blood pressure if her blood pressure 

is equal to or higher than 140/90 (systolic/diastolic), and 82.6% recognised that high blood 

pressure elevates the risk of developing heart disease. Additionally, a substantial number of 

participants accurately understood that maintaining blood pressure under control reduces a 

woman's risk of future heart disease (79.6%), and 73.9% recognised that high cholesterol 
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increases the risk of heart disease. Furthermore, a significant proportion of women were 

aware that smoking raises the risk of heart disease (86.0%), and 75.3% correctly understood 

that ceasing smoking lowers a woman's risk of developing heart disease. 

Most women were aware that being overweight or obese increases the risk of 

developing heart disease, regular physical activity lowers the chances of heart disease, and it 

is not mandatory to exercise at a gym or in an exercise class to reduce the risk of heart 

disease (86.6%, 86.0%, and 70.6%, respectively). 
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True False I don’t know 
n (%) * n (%) n (%) 

The chance of developing heart disease 

in women reduces after menopause. 

21 (7.0%) 110 (36.8%) 168 (56.2%) 

The older a woman is, the greater her 

chance of developing heart disease. 

173 (57.9%) 62 (20.7%) 64 (21.4%) 

A positive family history of heart 

disease puts women at higher risk of 

developing heart disease in the 

future. 

226 (75.6%) 21 (7.0%) 52 (17.4%) 

Taller people are at greater risk of 

developing heart disease. 

31 (10.4%) 127 (42.5%) 141 (47.2%) 

A woman has ‘high’ blood pressure if 

her blood pressure is 140/90 

(systolic/diastolic) or higher. 

206 (68.9%) 21 (7.0%) 72 (24.1%) 

Most people would know if they had 

high blood pressure. 

106 (35.5%) 107 (35.8%) 86 (28.8%) 

High blood pressure increases the risk of 

developing heart disease in the 

future. 

247 (82.6%) 18 (6.0%) 34 (11.4%) 

Keeping blood pressure under control 

will reduce a woman’s risk of 

developing heart disease.  

238 (79.6%) 15 (5.0%) 46 (15.4%) 

T2DM increases the risk of developing 

heart disease in the future. 

164 (54.8%) 30 (10.0%) 105 (35.1%) 

High cholesterol increases the risk of 

developing heart disease. 

221 (73.9%) 18 (6.0%) 60 (20.1%) 

If your ‘good’ cholesterol (HDL-C) is 

high, you are at higher risk of heart 

disease. 

77 (25.8%) 89 (29.8%) 133 (44.5%) 

Smoking increases the risk of 

developing heart disease. 

257 (86.0%) 17 (5.7%) 25 (8.4%) 

Table 5.4 The participants’ knowledge of CVD risk factors in women (n = 299) 

Statements 
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True False I don’t know 
n (%) * n (%) n (%) 

A woman who stops smoking will lower 

her risk of developing heart disease. 

225 (75.3%) 32 (10.7%) 42 (14.0%) 

Being overweight increases a woman’s 

risk of developing heart disease. 

259 (86.6%) 14 (4.7%) 26 (8.7%) 

Regular physical activity will lower a 

woman’s chance of developing 

heart disease. 

257 (86.0%) 23 (7.7%) 19 (6.4%) 

Only exercising at a gym or in an 

exercise class will lower a woman’s 

chance of developing heart disease.  

39 (13.0%) 211 (70.6%) 49 (16.4%) 

Walking and gardening are considered 

exercise that will help lower a 

woman’s chance of developing 

heart disease. 

227 (75.9%) 25 (8.4%) 47 (15.7%) 

The most important cause of heart attack 

is stress.  

139 (46.5%) 87 (29.1%) 73 (24.4%) 

Polyunsaturated fats are healthier for the 

heart than saturated fats. 

72 (24.1%) 55 (18.4%) 172 (57.5%) 

Trans fats are healthier for the heart than 

most other types of fats. 

46 (15.4%) 73 (24.4%) 180 (60.2%) 

Eating a lot of red meat increases the 

risk of heart disease. 

110 (36.8%) 75 (25.1%) 114 (38.1%) 

Eating a high-fibre diet does not affect a 

woman’s risk of getting heart 

disease.  

77 (25.8%) 101 (33.8%) 121 (40.5%) 

*Percentages may not add up to 100 due to rounding; n= frequency

Statements 
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Knowledge of CVD risk factors according to the participants’ sociodemographic and 

clinical characteristics  

Table 5.5 presents the mean knowledge scores based on participants’ sociodemographic 

characteristics. The study found statistically significant differences in knowledge scores 

based on participants’ ethnicity (p = 0.009) and education level (p = 0.007). Participants with 

Southeast Asian/North Asian backgrounds had the highest mean knowledge score of 24.0 

(SD ± 3.8), while participants with Australian backgrounds, including Australian 

Aboriginal/Torres Islander backgrounds, had the lowest knowledge level, with a mean score 

of 15.6 (SD ± 5.3). Participants with a bachelor’s or postgraduate degree had the highest level 

of knowledge compared to other groups, with a mean score of 16.9 (SD ± 5.5). 
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n Knowledge Score 
Mean±SD 

F p 

Age a 
< 25 13 15.0 ± 5.3 

0.73 0.479 25–35 190 16.1 ± 5.9 

> 35 96 16.8 ± .6 

Ethnicity a 
Australian including 

Australian 
Aboriginal/Torres 
Islander  

175 15.6 ± 5.3 

3.43 0.009 

North African/Middle 
Eastern/Sub Saharan 
African  

71 16.6 ± 5.3 

European/British/Irish 25 18.0 ± 6.3 

New Zealander  24 16.0 ± 5.4 

Southeast Asian/North 
Asian 

4 24.0 ± 3.8 

Education a 
Primary or Secondary 

Schooling 
22 13.7 ± 6.1 

5.05 0.007 Certificate or Diploma 97 15.4 ± 5.6 

Bachelor’s or Postgraduate 
Degree 

180 16.9 ± 5.5 

Financial Situation a 
Excellent 15 18.3 ± 6.7 

1.00 0.406 
Good  213 16.0 ± 5.3 

Fair  65 16.6 ± 5.6 

Poor  6 16.0 ± 6.9 

Marital Status a 
Single/Never married 17 14.1 ± 5.0 

1.74 0.158 
Married  234 16.5 ± 5.6 

De facto  40 15.2 ± 4.5 

Divorced/Separated  8 17.5 ± 5.9 
a: One-Way ANOVA; n=frequency; SD=standard deviation 

Table 5.5 Knowledge of CVD risk associated with complications of pregnancy according to 
participants’ sociodemographic characteristics (n = 299) 
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Table 5.6 illustrates participants' knowledge of CVD and its associated risk factors based on 

their clinical characteristics. Significant differences in knowledge scores were observed only 

in relation to participants' smoking status (p = 0.010), where current smokers exhibited a 

lower understanding of CVD risk factors. No statistically significant differences in 

knowledge scores were found concerning sociodemographic factors or other CVD risk factor 

profile, including BMI (p = 0.566), physical activity (p = 0.910), high blood pressure (p = 

0.342), diabetes (p = 0.643), hyperlipidemia (p = 0.940), and family history of CVD (p = 

0.202). 
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n F p 

Underweight  3 

0.67 0.566 

Normal weight 136 

Overweight  101 

Obese  59 

12 
10.65 0.010 

Currently not smoker 287 

Moderate physical activity at 
least 150 minutes per week 

23 

2.41 0.910 
Moderate physical activity less 

than 150 minutes per week 
270 

6 

Diagnosed with high blood 
pressure 

118 

1.07 0.342 Not diagnosed with high blood 
pressure 

144 

Did not know about blood 
pressure status 

37 

Diagnosed with diabetes  70 

0.44 0.643 Not diagnosed with diabetes 111 

Did not know about blood sugar 
level status 

118 

Diagnosed with hyperlipidaemia 18 

0.62 0.940 
Not diagnosed with 

hyperlipidaemia 
141 

Did not know about blood 
cholesterol level 

140 

Positive family history  34 
1.63 0.202 

Negative family history 265 
a: One-Way ANOVA; b t-test; n= frequency; SD= Standard deviation 

Table 5.6 The mean knowledge score of participants according to their sociodemographic and 
clinical characteristics (n = 299) 

Knowledge Score 
Mean ± SD 

BMI a 

Smoking status b 
Current smoker 

Physical activity a 

Little or no physical activity 

High blood pressure a 

Diabetes a 

Hyperlipidaemia a 

Family history of CVD b 

19.7 ± 8.9 

16.5 ± 5.4 

16.0 ± 5.1 

15.9 ± 6.0 

11.3 ± 6.3 

16.4 ± 5.3 

15.1 ± 7.9 

16.4 ± 5.2 

12.0 ± 2.6 

16.1 ± 5.5 

16.0 ± 5.6 

17.4 ± 4.8 

15.7 ± 4.8 

16.3 ± 5.6 

16.4 ± 5.7 

15.9 ± 4.3 

16.3 ± 5.4 

16.2 ± 5.5 

15.1 ± 5.4 

16.4 ± 5.5 
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Participants’ knowledge of CVD risk associated with complications of pregnancy 

Above half of the participants were unaware or not sure that women with high blood pressure 

during pregnancy are at increased risk of developing high blood pressure in the future, and 

being diagnosed with high blood pressure during pregnancy could have adverse effects on 

women's hearts in the future (53.2% and 67.9%, respectively). Similarly, 55.9% of 

participants were unaware or not sure that women with diabetes during pregnancy are more 

likely to develop diabetes in the future, and 77.6% did not know or were not sure that these 

women are also at a higher risk of developing heart disease in the future. Table 5.7 outlines 

participants' knowledge of the CVD risks associated with pregnancy complications. 
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True False I don’t know 
n (%) * n (%) n (%) 

Women who have been diagnosed with 

high blood pressure during their 

pregnancies are more likely to have 

high blood pressure in the future. 

140 (46.8%) 35 (11.7%) 124 (41.5%) 

Being diagnosed with high blood 

pressure during pregnancy has no 

effect on a woman’s heart in the 

future. 

28 (9.4%) 96 (32.1%) 175 (58.5%) 

Women who have had diabetes in 

pregnancy are more likely to 

develop diabetes in the future. 

132 (44.1%) 62 (20.7%) 105 (35.1%) 

Women who have had diabetes in 

pregnancy are more likely to 

develop heart disease in the future. 

67 (22.4%) 67 (22.4%) 165 (55.2%) 

Women who have had miscarriage(s) 

are at higher risk of developing 

heart disease in the future. 

22 (7.4%) 95 (31.8%) 182 (60.9%) 

Having a history of stillbirth does not 

affect a woman’s heart in the future. 

50 (16.7%) 56 (18.7%) 193 (64.5%) 

*Percentages may not add up to 100 due to rounding; n=frequency

(≥ 140/90), 12.4% were not sure if their blood pressure was within the normal range, and 

47.5% did not have their blood pressure checked regularly. 

Frequency Percentage 

Diagnosed with hypertension  118 39.8% 
Did not know if their blood pressure was normal 37 12.4% 
Had regular blood pressure checks 157 52.5% 

Table 5.7 The participants’ knowledge of CVD associated with complications of pregnancy (n = 299) 

Statements 

As presented in Table 5.8, 39.8% of participants reported having high blood pressure 

Table 5.8 Blood pressure profile, awareness, and management among the participants (n = 299) 
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Among the participants, 23.4% reported being diagnosed with diabetes, 1.0% were unsure of 

their blood sugar levels, and merely 25.8% had undergone blood sugar level checks in the 

26.8% were unaware if their blood cholesterol level was within normal range (< 5 mmol/L), 

and a considerable number of women (30.1%) reported that they did not have their blood 

cholesterol level checked within the past 12 months. 

Frequency Percentage 

Diagnosed with high blood cholesterol 18 6.0% 
Did not know if they had high blood cholesterol 

level  
80 26.8% 

Had blood cholesterol level checked within the last 
12 months 

209 69.9% 

Conclusion of the chapter 

This chapter has presented the findings of the women’s study, revealing that the women 

participants faced an increased risk of CVD due to a history of complications during 

pregnancy, as well as other CVD risk factors. However, the study also highlighted a 

significant knowledge gap regarding CVD risk factors among these women, including the 

Frequency Percentage 
Diagnosed with diabetes 70 23.4% 
Did not know if their blood sugar level was within 

normal range  
3 1.0% 

Had blood sugar level checked within the last 
12 months 

77 25.8% 

past 12 months (Table 5.9). 

Table 5.9 Blood sugar profile, awareness, and management among participants (n = 299) 

As shown in Table 5.10, 6.0% of participants reported having high blood cholesterol level, 

Table 5.10 Blood cholesterol profile, awareness, and management among participants (n = 299) 
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association between a history of pregnancy complications and CVD risk. In the following 

chapter, the results of the healthcare providers’ study will be presented. 
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Introduction to the chapter 

In the previous chapter, the findings of the women’s study were discussed. This chapter shifts 

focus to the results of the healthcare providers’ study, beginning with a description of the 

sociodemographic and practice characteristics of the healthcare providers participating in this 

study. The chapter then explores the healthcare providers’ knowledge of CVD risk factors in 

women, including the risk associated with complications of pregnancy. Finally, the chapter 

presents the healthcare providers’ management of CVD risk in women with a history of 

pregnancy complications. 

Sociodemographic and practice characteristics of the participants 

participants was that of a general practitioner (44.3%), with midwives comprising the second-

largest group (30.7%). Most participants acquired their qualifications from an Australian 

university (82.1%) and had more than 10 years of practice experience (51.1%).  Participants 

were employed in both in-patient and out-patient settings, as well as private and public 

healthcare facilities. 

Chapter Six: Results of the Healthcare Providers’ Study 

As presented in Table 6.1, 397 complete surveys were analysed from the 434 healthcare 

providers who participated in the survey. The average age of participants was 46.1 years (SD 

± 9.2; range 23-71), with 69.0% being female. The most common qualification among 
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Table 6.1 The healthcare providers’ sociodemographic and practice-related information (n = 397) 

Sociodemographic Frequency Percentage*

Age group (range 23–71) 
20–30 
31–40 
41–50 
51–60 
> 60

22 
94 
141 
126 
14 

5.5% 
23.7% 
35.5% 
31.7% 
3.5% 

Gender 
Female 
Male 

274 
123 

69.0% 
31.0% 

Qualification 
Obstetrician and gynaecologist 
Cardiologist 
General practitioner 
Midwife 

86 
13 
176 
122 

21.7% 
3.3% 
44.3% 
30.7% 

Country of obtaining qualification 
Australia 
United Kingdom 
Iran 
India 
New Zealand 
China 
Other 

326 
25 
25 
10 
6 
2 
3 

82.1% 
6.3% 
6.3% 
2.5% 
1.5% 
0.5% 
0.8% 

Years of practice 
< 10 years 
11–20 years 
> 21 years

194 
168 
35 

48.9% 
42.3% 
8.8% 

Current area of practice 
Only public hospitals 
Only private hospitals 
Ony private clinics 
Both public and private hospitals 
Both private hospitals and private clinics 
All areas 

99 
60 
112 
114 
3 
9 

24.9% 
15.1% 
28.2% 
28.7% 
0.8% 
2.3% 

* Percentages may not add to 100 due to rounding.

Participants’ knowledge of CVD risk factors in women 

The median knowledge score among the healthcare providers on CVD risk factors was 8.0 

(Interquartile Range (IQR) = 6.0- 9.0). Of the participants, 13.5% displayed poor knowledge, 

26.8% exhibited moderate knowledge, and 59.7 % demonstrated good knowledge of CVD 

and its risk factors in women. 
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While the healthcare providers exhibited reasonable knowledge of the mentioned 

CVD risk factors, significant knowledge gaps were evident in other areas, including 

menopause, dyslipidemia, HDL-C, LDL-C, TG, NHDL-C levels, and the impact of drinking 

alcohol with high blood pressure (Table 6.2). More than half of the participants (50.6%) were 

either unsure or did not know if antioxidant supplements could help in preventing CHD 

among women, and 59.9% of participants were uncertain or lacked knowledge that estrogen 

and progestin are not recommended for the prevention of CHD in women. 

Furthermore, 68.0% of the participants either did not believe in or were uncertain 

about the effectiveness of the available programs and treatments in reducing the risk of CVD 

in high-risk women. Table 6.2 presents the participants’ knowledge of CVD risk factors. 

A significant majority of participants (75.3% - 82.4%) were aware of key factors 

contributing to heart disease risk in women, including family history, diabetes, physical 

activity, and the importance of monitoring waist circumference, BMI, and pregnancy history. 
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Table 6.2 The healthcare providers’ knowledge of CVD risk factors in women (n = 397) 

Statements True False I don’t know 

n (%) * n (%) n (%) 

After menopause, women are at the 

same risk of developing CHD as 

men. 

200 (50.4%) 171 (43.1%) 26 (6.5%) 

A family history of CHD increases the 

risk of developing heart disease. 

319 (80.4%) 67 (16.9%) 11 (2.8%) 

Diabetes is a stronger risk factor for 

developing CHD in women than 

men. 

318 (80.1%) 47 (11.8%) 32 (8.1%) 

Dyslipidaemia is a risk factor for 

developing CVD in women, similar 

to men. 

195 (49.1%) 152 (38.3%) 50 (12.6%) 

Blood pressure should be kept below 

120/80 to reduce the risk of CHD in 

women. 

238 (59.9%) 93 (23.4%) 66 (16.6%) 

Women with high blood pressure should 

not drink more than one standard 

alcohol drink per day. 

280 (70.5%) 78 (19.6%) 39 (9.8%) 

To reduce the risk of CHD, women 

should be encouraged to do at least 

150 minutes of moderate physical 

activity per week. 

304 (76.6%) 47 (11.8%) 46 (11.6%) 

Regular monitoring of waist 

circumference and BMI is important 

in women at high risk of CHD. 

299 (75.3%) 46 (11.6%) 52 (13.1%) 

A detailed pregnancy history should be 

considered as part of CVD risk 

assessment in women. 

327 (82.4%) 35 (8.8%) 35 (8.8%) 

Antioxidant supplements can help 

prevent CVD among women. 

196 (49.4%) 104 (26.2%) 97 (24.4%) 
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Statements True False I don’t know 

n (%) * n (%) n (%) 

Prescribing estrogen and progestin is 

recommended for prevention of 

CHD in women. 

156 (39.3%) 159 (40.1%) 82 (20.6%) 

In women, LDL-C should be maintained 

at less than 1.8 mmol/L. 

153 (38.5%) 43 (10.8%) 201 (50.6%) 

In women, the target HDL-C is more 

than 2.0 mmol/L.  

98 (24.7%) 69 (17.4%) 230 (57.9%) 

In women, the target TG is less than 

2.0 mmol/L. 

92 (23.2%) 67 (16.9%) 238 (59.9%) 

In women, NHDL-CL should be 

maintained at less than 3.5 mmol/L. 

118 (29.7%) 32 (8.1%) 247 (62.2%) 

The available programs and treatments 

are ineffective in reducing the risk 

of CVD in women.  

167 (42.1%) 127 (32.0%) 103 (25.9%) 

* Percentages may not add to 100 due to rounding; n=frequency

Participants’ knowledge of CVD risk associated with complications of pregnancy 

The median knowledge score of the healthcare providers on CVD risk associated with 

complications of pregnancy was 8.0 (IQR = 6.0 – 10.0). About half of the participants 

(48.9%) displayed poor knowledge, 32.6% exhibited moderate knowledge, and only 18.5% 

demonstrated good knowledge of CVD risk associated with complications of pregnancy. 

A minority of participants were aware of certain correlations between the risk of CHD 

and factors such as a history of miscarriage, number of miscarriages, and early miscarriage 

(Table 6.3). Only 53.9% accurately knew that a history of induced abortion does not increase 

the risk of CHD in women. Less than half (46.6%) were aware of the elevated stroke risk in 

women with a history of stillbirth. Additionally, only 58.2% knew that women with a history 

of HDP should be recommended low-dose aspirin to reduce their future CHD risk. 
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Statements True False I don’t know 

n (%) * n (%) n (%) 

Women with a history of miscarriage 

are at greater risk for developing 

CHD in the future. 

159 (40.1%) 155 (39.0%) 83 (20.9%) 

The risk of stroke is higher in women 

with a history of miscarriage. 

129 (32.5%) 167 (42.1%) 101 (25.4%) 

There is no relationship between the 

number of miscarriages and future 

risk of CHD in women. 

170 (42.8%) 136 (34.3%) 91 (22.9%) 

There is no relationship between early 

or late miscarriage and future risk of 

CHD in women. 

162 (40.8%) 146 (36.8%) 89 (22.4%) 

Having a history of induced abortion 

increases the risk of developing 

CHD in women in the future. 

93 (23.4%) 214 (53.9%) 90 (22.7%) 

The risk of developing stroke increases 

in women with a history of 

stillbirth.  

185 (46.6%) 134 (33.8%) 78 (19.6%) 

Despite these gaps, healthcare providers demonstrated understanding of certain CVD risks 

associated with pregnancy complications. For instance, they recognized the increased risk of 

T2DM or CHD among women with a history of GDM, and the greater risk of hypertension 

among those with a history of gestational hypertension or pre-eclampsia. A significant 

proportion (80.1%) knew that women with a history of hypertension in pregnancy or GDM 

should avoid or discontinue smoking. Additionally, most participants (72.3%) were aware of 

the need for close monitoring and treatment of modifiable risk factors in women with specific 

pregnancy complications (Table 6.3). 

Table 6.3 The healthcare providers’ knowledge of CVD risk associated with complications of 
pregnancy (n = 397) 
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Statements True False I don’t know 

n (%) * n (%) n (%) 

The risk of developing T2DM is higher 

among women with a history of 

GDM. 

336 (84.6%) 55 (13.9%) 6 (1.5%) 

Women with a history of GDM are 

more likely to develop CVD in the 

future. 

289 (72.8%) 66 (16.6%) 42 (10.6%) 

GDM increases the risk of future CHD 

in women. 

318 (80.1%) 44 (11.1%) 35 (8.8%) 

The risk of future hypertension is higher 

in women with history of 

gestational hypertension or pre-

eclampsia. 

342 (86.1%) 52 (13.1%) 3 (0.8%) 

Women with a history of HDP should 

take a low dose of aspirin to reduce 

their future risk of CHD. 

231 (58.2%) 96 (24.2%) 70 (17.6%) 

Women with a history of hypertension 

in pregnancy or GDM should 

completely avoid or stop smoking. 

318 (80.1%) 51 (12.8%) 28 (7.1%) 

Women with a history of specific 

complications in pregnancy need to 

be monitored closely for 

asymptomatic CHD and treated for 

modifiable risk factors. 

287 (72.3%) 55 (13.9%) 55 (13.9%) 

* Percentages may not add to 100 due to rounding; n=frequency
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Participants’ knowledge of CVD risk based on their sociodemographic and practice 

characteristics 

Table 6.4 presents the median knowledge scores of participants based on their 

sociodemographic and practice characteristics. A statistically significant difference in 

knowledge scores was noted based on participants' qualifications (p < 0.001), with 

were no statistically significant differences in knowledge scores with respect to participants' 

age (p = 0.238), gender (p = 0.270), country of qualification (p = 0.486), or years of practice 

(p = 0.589). 

cardiologists achieving the highest median score of 28.0 (IQR = 26.0 – 29.0). However, there 
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Frequency Knowledge Score 
Median (IQR) 

p 

Qualification a 
Obstetrician and gynaecologist 86 17.0 (15.0–19.0) 

< 0.001 
Cardiologist  13 28.0 (26.0–29.0) 

General practitioner  176 15.0 (13.0–17.0) 

Midwife 122 14.0 (11.0–17.0) 

Gender a 
Female 274 150 (13.0–18.0) 

0.270 
Male 123 16.0 (14.0–18.0) 

Age b 
20–30 22 13.0 (10.0–17.0) 

0.238 

31–40 94 16.0 (13.0–18.0) 

41–50 141 16.0 (13.0–17.0) 

51–60 126 16.0 (13.8–18.0) 

> 60 14 17.0 (14.0–19.5) 

Country of obtaining qualification a 
Australia 326 16.0 (13.0–18.0) 

0.486 

United Kingdom 25 14.0 (10.0–19.0) 

Iran 25 16.0 (13.0–17.5) 

India 10 14.0 (13.0–15.0) 

New Zealand 6 17.5 (11.3–19.0) 

China 2 13.0 (9.0–13.0) 

Other 3 19.0 (13.0–19.0) 

Years of practice a 
< 10 years  194 16.0 (13.0–18.0) 

0.589 11–20 years 168 16.0 (13.0–18.0) 

> 21 years 35 16.0 (13.0–18.0) 
a: Kruskal Wallis test, b Mann-Whitney U test 

Table 6.4 The median knowledge scores of healthcare providers based on sociodemographic and 
practice characteristics (n = 397) 
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Management of CVD risk in women with complications of pregnancy 

54.9% exhibited poor management of CVD risk in women, 24.9% demonstrated moderate 

management, and 20.2% reported good practice in managing CVD risk in women. Only a 

small proportion of healthcare providers agreed or strongly agreed that they frequently assess 

the risk of CVD in women with a history of pregnancy complications (32.2%). Similarly, a 

modest percentage expressed confidence in assessing the CVD risk in such women (43.8%), 

and a minority reported discussing the risk of CVD with women who have experienced 

pregnancy complications (31.0%). Only 44.6% of the healthcare providers agreed or strongly 

agreed that they often refer these women to appropriate practitioners/specialists for a 

comprehensive assessment and management of the risk. Additionally, only 55.2% 

acknowledged taking measures to reduce the CVD risk in women with a history of 

complications during pregnancy (55.2%). However, most participants (90.5%) disagreed or 

strongly disagreed with the notion that it is not their responsibility to assess, refer, or manage 

the CVD risk in women with complications of pregnancy (Table 6.5) 

The median score for the management of CVD risk in women with complications of 

pregnancy across all participant groups was 20 (IQR =10 – 30). Among the participants, 
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Table 6.5 The healthcare providers’ management of CVD risk in women with complications of pregnancy (n = 397) 

Strongly disagree 
n (%) * 

Disagree 
n (%) 

Neither agree nor 
disagree n (%) 

Agree 
n (%) 

Strongly agree 
n (%) 

I frequently assess the risk of CVD in 
women with specific complications of 
pregnancy. 

6 (1.5%) 153 (38.5%) 110 (27.7%) 93 (23.4%) 35 (8.8%) 

I am confident in assessing the risk of CVD 
in women with complications of pregnancy. 

9 (2.3%) 106 (26.7%) 108 (27.2%) 143 (36.0%) 31 (7.8%) 

I often discuss with women who have a 
history of complications of pregnancy about 
their risk of CVD. 

7 (1.8%) 137 (34.5%) 130 (32.7%) 100 (25.2%) 23 (5.8%) 

I often refer these women to an appropriate 
practitioner/specialist for detailed 
assessment and management of the risk. 

4 (1.0%) 79 (19.9%) 137 (34.5%) 152 (38.3%) 25 (6.3%) 

I take actions to reduce the CVD risk in 
women with a history of complications of 
pregnancy. 

4 (1.0%) 59 (14.9%) 115 (29.0%) 188 (47.4%) 31 (7.8%) 

It is not my role to assess, refer, or manage 
CVD risk in women with complications of 
pregnancy. 

115 (29.0%) 244 (61.5%) 15 (3.8%) 18 (4.5%) 5 (1.3%) 

* Percentages may not add to 100 due to rounding; n=frequency
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Correlation between knowledge level and management of CVD risk 

A statistically significant positive correlation was identified between knowledge of CVD risk 

and risk factors and CVD risk management (p < 0.001). However, the degree of association 

was weak, as indicated by a correlation coefficient of 0.244. 

Conclusion of the chapter 

This chapter has presented the findings of the study conducted among healthcare providers. 

The results underscore a notable gap in knowledge, awareness, and the management of CVD 

risk among the participants. This deficit in both knowledge and practice holds potential 

implications for the early identification and effective management of CVD risk in high-risk 

women, particularly those with a history of pregnancy complications. The following chapter 

will thoroughly examine and discuss the results derived from both the Women’s Study and 

the Healthcare Providers’ Study. 
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44% in 2019. This decrease in awareness was particularly significant among younger women. 

Chapter Seven: Discussion of the results 

Introduction to the chapter 

Chapters Five and Six of this thesis presented the results of surveys conducted on women 

with a history of pregnancy complications and healthcare providers, respectively. In this 

chapter, the main findings of the study and their implications are examined and discussed in 

relation to the research objectives, relevant literature, and the study’s theoretical framework. 

Firstly, it analyses the implications of these findings on enhancing the management of CVD 

risk among women who have encountered pregnancy complications such as pregnancy loss, 

HDP, and GDM. Subsequently, it deliberates on how this thesis contributes to improving 

healthcare providers’ awareness, management, and treatment of CVD risk among women 

with a history of pregnancy complications. 

Women’s awareness of CVD risk 

In this study, women with a history of pregnancy complications exhibited a significant gap in 

their knowledge of CVD risk and related factors. This finding is particularly important as 

these women are young and in reproductive years, yet at high risk for developing CVD. 

There is a lack of evidence regarding the awareness of CVD risk among women with a 

history of pregnancy complications. However, previous studies assessing the knowledge of 

women, in general, on CVD risk have also identified a considerable knowledge gap. In 

Canada, Norris et al. (2020) reported that only 28% of women were aware that heart disease 

and stroke were the leading cause of death in women worldwide. 

According to a study conducted by Cushman et al. in 2021, the overall awareness rate 

of heart disease as the leading cause of death in the US was 65% in 2009, but it decreased to 
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In the US, a study conducted among young women aged 15–24 years old found that only 

10% of participants identified heart disease as the leading cause of death for women 

(Gooding et al., 2019). 

Recent surveys conducted among women from different populations have also 

revealed that awareness levels regarding CVD as the leading cause of death in women are 

suboptimal. For instance, in the United Arab Emirates, only 4% of women were aware of 

CVD as the leading cause of death, whereas in Korea and Chile, the figures were 7.6% and 

participants believed that cancer was the leading cause of death in women (Kim et al., 2022). 

Collectively, previous studies indicate that women under the age of 45 are more likely to cite 

breast cancer as the leading cause of death, compared to older women who are more likely to 

associate heart disease as the leading cause of death (Ramachandran et al., 2016). These 

reports, including the results of the current study, underscore the importance of enhancing 

awareness regarding CVD as the leading cause of death in women. 

14.4%, respectively (Khan & Ali, 2017; Kim et al., 2022; Varleta et al., 2020). These 

findings have implications for developing interventions aimed at increasing women's 

knowledge and understanding of CVD risk. Raising awareness of heart disease as the leading 

cause of death among women can be a crucial step towards adopting CVD preventive 

measures (Monsuez et al., 2017). 

The results of the current study align with those of a cross-sectional study conducted 

in Australia in 2017, which revealed that breast cancer was the most frequently cited cause of 

death by men and women who participated in the survey, followed by cancer and heart 

disease (Hoare et al., 2017). Similarly, other studies reported that Emirati women (31.2%), 

Chilean women (22.7%), and young American women aged 15–24 years (18.7%) listed 

breast cancer as the leading health concern for women (Gooding et al., 2019; Khan & Ali, 

2017; Varleta et al., 2020). A nationwide survey in Korea found that 60.6% of the 
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One possible explanation for the low awareness of heart disease among participants in 

this study is the perception that heart disease is not a significant health issue among younger 

women of reproductive age. However, it is important to note that heart disease can affect 

people of all ages, and women with a history of complicated pregnancies are at a higher risk 

of developing CVD, often at a younger age than those without such history (Vahedi et al., 

2020). Therefore, it is crucial to improve women’s awareness of heart disease as a chronic 

and potentially silent condition that can affect anyone, including those in their reproductive 

participants in this study was relatively better than that found in a survey of six European 

countries conducted by Daponte-Codina et al. (2022), where only a small proportion of 

women (15.4%) could recognise the most common symptoms of a heart attack apart from 

pain, such as dyspnea, unusual fatigue, dizziness, or weakness. Nevertheless, it is still 

important to enhance awareness of the signs and symptoms of heart attack and stroke. Early 

recognition and prompt medical attention can lead to better outcomes and reduce mortality 

and morbidity. Time-sensitive treatments such as percutaneous coronary intervention and 

This study’s results align with findings from the Women’s Heart Alliance survey, 

which revealed that nearly 71% of women rarely discussed heart health with their physician, 

possibly due to insufficient knowledge about the silent and long-term nature of heart disease. 

Additionally, the study reported that 38% of participants experienced moments when they 

suspected heart issues, yet only one third of them sought medical attention (Bairey Merz et 

al., 2017). 

age. This can encourage women to prioritise their heart health and seek medical attention 

when necessary. 

Similar to the results of the current study, the Women’s Heart Alliance report 

indicated that more than half of the participants were unaware of the signs of heart attack 

(Bairey Merz et al., 2017). However, the awareness of heart-attack symptoms among 
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thrombolysis can be critical in improving patient outcomes (Fang et al., 2019). Therefore, 

raising awareness about the symptoms of heart attack and stroke is crucial for women’s 

health. 

The current study and other research have demonstrated the low awareness among 

women regarding the link between menopause and heart disease, which underscores the 

importance of monitoring cardiovascular health during midlife. Early intervention strategies 

are crucial for reducing the risk of CVD, making midlife a critical period for educating 

women about this issue. To achieve this, it is essential to improve women’s knowledge and 

understanding of CVD risk factors, allowing them to take preventive measures and make 

informed decisions about their health. Healthcare providers can play a critical role in 

educating women about CVD and its risk factors, particularly during menopause. By 

providing clear and concise information about the association between menopause and CVD 

risk factors, healthcare providers can empower women to make healthy lifestyle choices and 

reduce their risk of developing CVD (El Khoudary rt al.,2020). Ultimately, improving 

awareness and knowledge of CVD risk factors among women is key to preventing heart 

Knowledge of CVD risk factors among the women 

The findings from the current study emphasise the critical importance of increasing 

awareness and knowledge about CVD risk factors among women. Having sufficient 

knowledge and awareness of these risk factors is vital, as it can impact adherence to 

preventive programs and interventions aimed at modifying these risk factors, ultimately 

reducing the risk of CVD incidence (Tedesco et al., 2015). 

disease and improving cardiovascular health outcomes. 
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The findings of the current study (75.9%) align with Khan and Ali's research in the 

United Arab Emirates, where 63% of participants acknowledged the positive link between 

family history and future CVD (Khan & Ali, 2017). In contrast, Tedesco et al.'s investigation 

in Italy revealed that only about one-third of participants (31.5%) recognised family history 

as a risk factor for CVD (Tedesco et al., 2015). Additionally, a recent study by Varleta et al. 

in Chile indicated that only 8% of participants identified family history as a main risk factor 

for CVD (Varleta et al., 2020). 

In the current study, participants demonstrated a relatively good understanding of the 

association between high blood pressure and CVD, which is consistent with the findings of 

Khan and Ali's study in the United Arab Emirates, where 62.7% of participants identified 

high blood pressure as a CVD risk factor (Khan & Ali, 2017). Conversely, Varleta et al. in 

Chile reported that only 22% of women in their study recognised high blood pressure as a 

primary cause of CVD (Varleta et al., 2020). High blood pressure stands out as a significant 

modifiable risk factor for developing CVD. According to Fuchs and Whelton (2020), high 

blood pressure ranks among the most crucial modifiable risk factors for CVD. Substantial 

evidence suggests that reducing blood pressure in hypertensive individuals can decrease 

mortality and CVD risk (Poznyak et al., 2022). Given that hypertension acts as an 

independent risk factor for CVD and can also interact with other risk factors to elevate the 

likelihood of CVD (Garcia et al., 2016), experts widely agree that the threshold for treating 

hypertension in individuals at risk of CVD should be lower (Stewart et al., 2017). 

Slightly more than half of the participants (54.8%) in this study were aware of the 

association between T2DM and the increased risk of developing heart disease. This 

percentage is higher than what has been reported by other studies, such as 33.4% in the 

United Arab Emirates (Khan & Ali, 2017), 43% in the US (Bairey Merz et al., 2017), and 

46.3% in Italy (Tedesco et al., 2015). Similarly, the study by Tedesco et al. (2015) in Italy 
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risk factor for CVD (Stewart et al., 2017), and no other personal choice has a more negative 

impact on cardiovascular health than smoking (Bhatnagar, 2017). Although the mechanisms 

by which smoking increases CVD risk are not fully understood, it seems to affect CVD 

independent of other risk factors (Bhatnagar, 2017). Stopping smoking is the single most 

cost-effective intervention in CVD prevention, and benefits can be seen within months of 

cessation (Eckel et al., 2014; Stewart et al., 2017). All guidelines recommend smoking 

cessation, and short- and long-term benefits can be observed regardless of the length or 

intensity of the smoking habit (Stewart et al., 2017). 

found that 74.7% of participants identified high cholesterol as a risk factor for CVD. 

However, other studies have reported lower levels of awareness, such as 53.4% in the United 

Arab Emirates (Khan & Ali, 2017) and only 30% in the study conducted in Chile (Varleta et 

al., 2020). Khan and Ali (2017) in the United Arab Emirates also showed that 75.1% of 

participants recognised obesity as a risk factor for CVD, which was similar to the findings 

from the current study. However, the study in Chile by Varleta et al. (2020) found that only 

36.0% of women identified obesity as a primary cause of CVD. The current study also found 

that 46.5% of participants believed that stress was the leading cause of heart attacks. This 

proportion is lower than the 63.3% reported in a study conducted in European countries 

(Daponte-Codina et al., 2022) but higher than the 26% reported in a study conducted in Chile 

(Varleta et al., 2020). 

In terms of women’s knowledge on the association between smoking and risk of heart 

disease, findings of the current study were like the survey conducted in Italy in which 89.4% 

of participants identified smoking as a risk factor for CVD (Tedesco et al., 2015). However, 

in the surveys conducted in the United Arab Emirates and Chile, a lower percentage of 

participants (37.4% and 32%, respectively) recognised the association between smoking and 

CVD (Khan & Ali, 2017; Varleta et al., 2020). Smoking has long been recognised as a major 
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In this study, there was a lower level of awareness among participants regarding the 

preventive role of a high-fibre diet in reducing the risk of heart disease. A high-fibre diet is 

associated with a reduced risk of CVD, likely due to its beneficial effects on lipid profiles, 

blood pressure, and inflammation (McRae, 2017). Therefore, it is crucial to improve 

awareness of the role of diet in reducing the risk of heart disease, particularly among women 

who are at an increased risk during menopause. Healthcare providers can play an important 

role in educating women about the importance of adopting a healthy lifestyle, including a diet 

rich in fibre, to reduce the risk of CVD. 

As the majority of risk factors for CVD are preventable or controllable, it is crucial 

for women to have adequate knowledge about these factors to adopt healthy lifestyle 

behaviours and protect themselves from this disease (Yusuf et al., 2020). CVD risk 

management aims to keep these risk factors under control, and raising awareness among 

women is a crucial strategy in achieving this goal. As discussed in the theoretical framework 

of this study, knowledge is a prerequisite for behaviour change. Greater awareness about the 

disease can lead to better patient outcomes (Mukattash et al., 2012). Although knowledge 

alone is not sufficient for good health outcomes, it plays an important role in improving 

health literacy and empowering individuals to make informed decisions about their health 

(Mukattash et al., 2012). 

In addition to knowledge, health beliefs are also important in predicting health 

behaviours (Mukattash et al., 2012; Simons-Morton et al., 2012). The Health Belief Model 

includes constructs such as perceived susceptibility, severity, benefits, barriers, self-efficacy, 

and exposure to cues to action (Chin & Mansori, 2019). According to this model, an 

individual’s behaviour is influenced by their beliefs about health and their perception of how 

a particular action can lead to a desired outcome (Abraham C & Sheeran P, 2005; Champion 

& Skinner, 2008; Janz, 1988; Peltzer & Pengpid, 2018). Furthermore, an individual’s 
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perceived severity of a disease can also influence their willingness to take action to prevent or 

reduce its impact (Champion & Skinner, 2008; Chin & Mansori, 2019). If a person perceives 

a health issue as severe, they are more likely to take steps to protect their health. Therefore, 

interventions that aim to improve health beliefs and increase awareness of the severity of 

CVD risk may result in better adherence to healthy behaviours, ultimately reducing the 

incidence of CVD among women (Tovar & Clark., 2015). 

Understanding the relationships between knowledge and health beliefs related to 

heart-disease risk is crucial in promoting adherence behaviours among adults at a higher risk 

of CVD, such as women with complications of pregnancy. As demonstrated in the study by 

Tovar and Clark (2015), health beliefs play a critical role in adherence to healthy behaviours, 

and knowledge has a significant influence on health beliefs. Therefore, it is important to 

investigate the impact of knowledge on health beliefs and adherence behaviours related to 

CVD risk reduction in these populations. This information can inform the development of 

effective interventions aimed at reducing CVD risk in women with complicated pregnancies 

and other high-risk populations. 

It is important to acknowledge that participants in this study were from a higher 

socioeconomic background and were at a higher risk of developing CVD due to their 

obstetric history, which may suggest that knowledge of CVD risk factors could be even 

poorer among women from lower sociodemographic backgrounds. To effectively reduce the 

burden of CVD, it is crucial to improve health literacy related to CVD across all 

sociodemographic groups. As highlighted by Magnani et al. (2018), improving health literacy 

and promoting health education can help individuals better understand CVD risk factors, 

symptoms, and preventive measures, leading to improved health outcomes and reduced CVD 

burden. Therefore, interventions aimed at enhancing health literacy, particularly among high-

risk populations, should be a top priority in reducing the burden of CVD. 
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The study found statistically significant differences between level of knowledge about 

CVD based on participants’ ethnicity and educational levels. Southeast Asian/North Asian 

and European/British/Irish participants demonstrated greater knowledge about CVD and its 

risk factors compared to participants from other ethnicities. This finding contrasts with a 

study conducted by Cushman et al. (2021) in the US, which found that African American, 

Hispanic, and Asian women were significantly less knowledgeable about heart disease. 

Additionally, participants with higher levels of education, including those with bachelor’s or 

postgraduate degrees, demonstrated greater knowledge and awareness of CVD and its risk 

factors than those with lower levels of education. Several studies have found a positive 

association between education and CVD knowledge. For example, studies conducted in Sub-

Saharan Africa have reported that individuals with higher levels of education tend to have 

more knowledge about CVD and its risk factors (Aminde et al., 2017; Muhihi et al., 2020). 

Similarly, a cross-sectional survey conducted in Italy found that women with lower levels of 

education were less knowledgeable about CVD and its risk factors compared to those with 

higher levels of education (Tedesco et al., 2015). 

Furthermore, a 2019 AHA national survey on women’s awareness of CHD indicated 

that women with higher levels of education had greater awareness (Cushman et al., 2021). 

Educational inequality is an important socioeconomic factor contributing to CVD. 

Individuals with higher levels of education tend to have greater knowledge of the disease, 

healthier behaviours, better working conditions, and better access to healthcare (Kubota et al., 

2017). On the other hand, individuals with lower levels of education tend to have more CVD 

risk factors such as obesity, smoking, physical inactivity, and hypertension (Schultz et al., 

2018). Thus, educational achievement may affect health in various ways. In addition to 

education, poor health literacy has been associated with noncompliance with medical 

regimens and increased all-cause mortality (Schultz et al., 2018).  
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Awareness of CVD risk is critical for its prevention, especially in young women who have 

experienced pregnancy complications that can affect their future cardiovascular health, and 

primary prevention offers considerable long-term advantages (Beussink-Nelson et al., 2022). 

To design and deliver effective educational initiatives for this high-risk population, existing 

research gaps must be addressed to better understand the current state of knowledge and 

perception of CVD risk among young women (Beussink-Nelson et al., 2022). Therefore, one 

of aims of this study was to assess participants’ knowledge and awareness of CVD associated 

with complications of pregnancy. 

Women’s knowledge of CVD risk associated with complications of pregnancy 

The results revealed significant knowledge gaps among women regarding CVD risk 

factors, particularly concerning the association between HDP and future CVD. Compared to 

findings in other studies, participants in this study exhibited notably lower knowledge levels 

in this area (Beussink-Nelson et al., 2022; Burgess & Feliu, 2019; Hutchesson et al., 2018). 

For instance, a recent self-administered online survey adapted from the AHA found that 

79.5% of participants who had experienced HDP correctly identified hypertension during 

pregnancy as a risk factor for CVD (Beussink-Nelson et al., 2022). 

There is a dearth of comparable studies that have thoroughly investigated the 

knowledge of women with a history of pregnancy complications regarding CVD risks 

associated with their pregnancy complications. However, an online survey aimed at assessing 

women's self-reported knowledge of the association between pre-eclampsia and future CVD 

in two pre-eclampsia support groups on Facebook reported that approximately 60% of 

respondents were aware of this association (Burgess & Feliu, 2019). 

Furthermore, an Australian study found that about two thirds of their participants with 

a recent history of pre-eclampsia had higher knowledge about the risk of future CVD risks 

(Hutchesson et al., 2018). Further, 96% of the respondents were aware of the higher risk of 



201 

developing future hypertension, and 66% were knowledgeable about the increased risk of 

stroke (Hutchesson et al., 2018). In addition, a study in the US found a relationship between 

severity of complication of pregnancy and knowledge of CVD risk, in that CVD risk 

awareness was higher in women with severe pre-eclampsia (65%) and chronic hypertension 

(75%) compared with those with mild pre-eclampsia (43%) (Traylor et al., 2016). 

Healthcare providers may have failed to discuss the potential consequences of pregnancy 

complications with women and how to manage the associated risks through lifestyle 

modifications and follow-up visits with their general practitioners. One possible reason for 

this lack of education and follow-up could be healthcare providers’ unfamiliarity with 

existing guidelines on best practices for managing CVD risks related to pregnancy 

complications. In a survey conducted by Burgess and Feliu (2019), nearly 44% of women 

Several studies have indicated that women who have had GDM are at an increased risk of 

developing T2DM and CVD later in life. However, there is limited research on women’s 

knowledge and awareness of this association. The participants in this study exhibited a 

noticeably lower level of knowledge about the impact of GDM on their future cardiovascular 

health outcomes compared to two other studies (Beussink-Nelson et al., 2022; Zera et al., 

2013). In a U.S. survey, 71.1% of participants with a history of GDM correctly identified it as 

a risk factor for CVD (Beussink-Nelson et al., 2022). In another U.S. study, 61% of 

participants accurately perceived themselves to be at high risk of developing T2DM within 

the next 10 years (Zera et al., 2013). 

The low level of knowledge among women in the current study regarding the relationship 

between pregnancy complications and an increased risk of future CVD may be attributed to 

various factors. These include policies, practices, and guidelines that do not sufficiently 

emphasise education and recommendations about the impact of pregnancy complications on 

women’s cardiovascular health. 
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who gave birth after the AHA’s recommendation for follow-up after pre-eclampsia reported 

not receiving any counselling on lifestyle changes or follow-up visits after their diagnosis 

(Burgess & Feliu, 2019). Therefore, simply having guidelines in place may not be enough, 

and healthcare providers may require additional training to implement guidelines effectively. 

In addition to healthcare providers’ lack of familiarity with guidelines, financial, time, and 

resource constraints may also hinder women’s ability to receive appropriate CVD risk 

education and assessment. To improve CVD awareness, management, and prevention, there 

is a need for improved education for both women and healthcare providers, adherence to 

guidelines by healthcare providers, and allocation of adequate time and financial resources 

(Reiner et al., 2010). 

The risk of developing CVD in the future was found to be higher in the women, and this 

increased risk was attributed to both traditional risk factors and the risks associated with a 

history of pregnancy complications. A detailed discussion of the women's CVD risk profile is 

presented in the following section. 

Traditional CVD risk factors 

around 22% of adults aged 18 and over had high blood pressure, globally (WHO, 2022). In 

Australia, based on self-reported data from the 2020–21 National Health Survey, 23% of 

adults aged 18 and over had high blood pressure (Australian Institute of Health and Welfare, 

2022d). High blood pressure is more prevalent in men than women until age 45, but after age 

Women’s CVD risk profile 

The prevalence of high blood pressure among the participants in the current study (39.8%) 

was higher than international trends and the data reported for Australia. This is likely because 

the study participants had a history of complications during pregnancy, and many risk factors 

for these complications align with CVD risk factors including high blood pressure. In 2015, 
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55, women have a higher prevalence than men (Isiadinso & Wenger, 2017). There is a gender 

difference in the effect of high blood pressure on the cardiovascular system, with women 

having a greater risk of acute MI associated with hypertension than men (Rørholm Pedersen 

et al., 2016). Furthermore, hypertension is a significant risk factor for stroke among women 

(Gorgui et al., 2014). Also, women are also more likely than men to develop left ventricular 

hypertrophy and heart failure because of hypertension (Gerdts et al., 2008; Wenger et al., 

2018). 

In addition, the prevalence of T2DM among the participants in the current study 

(38.5%) was higher than international trends and the data reported for Australia. This is likely 

due to their history of pregnancy complications, particularly GDM. T2DM reduces life 

expectancy by up to 10 years and is a leading cause of death and disability worldwide, 

especially among those with severe diabetes (Einarson et al., 2018). Diabetes is significantly 

associated with MI in both women and men and in all regions of the world (Einarson et al., 

2018; Yusuf et al., 2004). However, it has a greater impact on women’s cardiovascular health 

compared to men. A systematic review found that the incidence of CHD is 44% higher in 

women with diabetes than in men with the same condition (Peters et al., 2014). 

Also, data from the UK Biobank showed that the increased risk of MI associated with 

diabetes was 29% higher in women than in men (de Jong et al., 2020), and the highest excess 

risk of cardiovascular events associated with T2DM was found in young women (age ≤ 40 

years) with early-onset diabetes (Sattar et al., 2019). Moreover, women with diabetes are 3–7 

times more likely to develop CHD compared to women without diabetes (Isiadinso & 

Wenger, 2017). The prevalence of diabetes among participants in this study was higher 

(23.4%) than the global trends and the data reported for Australia. In 2021, an estimated 6.5% 

of adults aged 18 and over had diabetes, internationally (International Diabetes Federation, 

2021). In Australia, based on self-reported data from the 2020–21 National Health Survey, 
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5.5% of adults aged 18 and over had diabetes (Australian Institute of Health and Welfare, 

2022a). This higher percentage of diabetes in the study is more likely due to vulnerability of 

the study participants to diabetes due to their history of GDM. 

The prevalence of overweight or obesity (53.5%) among participants in this study was 

similar to the international trends but lower than the data reported for Australia. In 2016, 52% 

of adults aged 18 and over were overweight or obese, globally (WHO, 2022). In Australia, 

however, based on self-reported data from the 2020–21 National Health Survey, 66% of 

adults aged 18 and over were overweight or obese (Australian Institute of Health and 

Welfare, 2022e). 

In the current study, only 11.4% of women reported a family history of CVD, a figure 

lower than those observed in other research. For instance, an analysis of the National Health 

and Nutrition Examination Survey in the US from 2007–2014 revealed that among young 

people (29–39 years old), about one in 3 cases of CVD could be attributed to a family history 

of premature heart disease (Moonesinghe et al., 2019). Similarly, a matched case–control 

study conducted in India reported that the prevalence of any family history of CVD and CHD 

in the control population was 24% and 21%, respectively (Chacko et al., 2020). This disparity 

raises the possibility of underreporting or uncertainty among participants regarding their 

familial history of CVD. 

A positive family history is identified as a significant risk factor for CVD, with 

individuals having specific familial connections showing elevated chances of developing 

CVD. Studies indicate a 45% higher risk for those with a sibling history, 50% higher for 

those with a first-degree relative history of stroke, and a 70% higher risk for those with a 

parental history of heart failure (Kim, Kwon, Lee, et al., 2021; Mozaffarian et al., 2016). The 

Framingham Study further associates parental CVD with doubled risk in men and a 70% 

increased risk in women over eight years (Mozaffarian et al., 2016). This increased risk is 
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was 6.1% for all people (Australian Bureau of Statistics, 2018b). However, hyperlipidaemia 

is a well-known risk factor for CVD (Pirillo et al., 2021; Rørholm Pedersen et al., 2016). The 

levels of blood cholesterol and LDL-C increase dramatically in women within the first year 

postmenopause (Matthews et al., 2017), and elevated cholesterol has been found to be a 

significant risk factor for MI in women (Mortensen & Nordestgaard, 2020). 

The findings of the present study indicated that 4.0% of participants smoked during 

the perinatal period, which is lower than the reported data for Australia. According to the 

Australian Institute of Health and Welfare report in 2019, the percentage of smoking in the 

first 20 weeks of pregnancy was 9.0% (Australian Institute of Health and Welfare, 2019a). 

Smoking during pregnancy is the most common preventable risk factor for pregnancy 

complications (Australian Institute of Health and Welfare, 2019a). It is associated with 

poorer outcomes for both the mother and infant/child, including preterm birth, low birth 

weight, long-term damage to the lungs and brain, and an increased risk of sudden infant death 

syndrome (SIDS). Furthermore, smoking during pregnancy can increase the risk of 

miscarriage, stillbirth, problems with the placenta, and pre-eclampsia for the mother 

(Australian Institute of Health and Welfare, 2019a; Australian Government Department of 

Health and Aged Care, 2021). Quitting smoking during pregnancy is crucial in reducing the 

risk of complications during pregnancy and birth, as well as reducing adverse health 

outcomes for the newborn. Even quitting smoking at later stages of pregnancy can still 

attributed to genetic factors, as well as shared behavioral and environmental risk factors. 

Screening for high-risk individuals, especially asymptomatic young adults, is recommended 

to include inquiries about positive family history (Kim et al., 2021). 

The study revealed that 6.0% of women had hyperlipidaemia, which is consistent with 

the reported data for Australia. In Australia, the prevalence of high cholesterol in 2017–2018 
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The review of the CVD risk profile of the study participants suggests that the women 

in this study were at an increased risk of developing CVD in the future, not only due to a 

history of complicated pregnancy but also because of several other CVD risk factors. The 

study revealed that 43.1% of participants had at least one traditional CVD risk factor, 25.8% 

had at least 2 CVD risk factors, and 14.4% had 3 or more risk factors. Even one risk factor 

increases the risk of developing CVD, and the risk becomes greater when the number of risk 

factors increases. This is because these CVD risk factors are interrelated in such a way that 

they augment each other, leading to a higher risk of CVD (Najafipour et al., 2018). 

CVD risk factors, such as obesity, smoking, high blood pressure, dyslipidaemia, and 

T2DM often coexist, particularly at older ages, and are thus likely to cluster in an individual 

(Wang et al., 2017). For instance, being overweight is frequently associated with other 

traditional risk factors, such as hypertension or dyslipidaemia (Holthuis et al., 2021). 

Previous studies in the general population have shown that the coexistence of 2 or more risk 

factors – that is, clustering – is linked to a higher risk of CVD (Holthuis et al., 2021). 

improve health outcomes for the baby, including improved fetal growth (Australian Institute 

of Health and Welfare, 2019a). 

Furthermore, smoking is a significant modifiable risk factor for CVD, contributing to 

10% of all CVD cases (Gallucci et al., 2020). Recent research indicates that mortality from 

CVD is nearly three times higher in current smokers compared to never smokers 

(Greenhalgh, 2022). According to a large Australian study using data up to 2015, smokers 

face an elevated risk of various CVD types, with 15% of all cardiovascular deaths in 

Australia attributable to smoking (Greenhalgh, 2022). Notably, women may be especially 

vulnerable to the adverse effects of smoking, exhibiting a 25% higher chance of developing 

CHD compared to men with equivalent exposure to tobacco smoke (Garcia et al., 2016). 
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In an Asia Pacific Cohort Studies Collaboration, which had a mean follow-up of 7 

years and recorded 6,203 CVD events, the high blood pressure–smoking cluster had the 

highest hazard ratio for individuals with 2 risk factors: HR 4.13 (3.56 to 4.80) for Asia and 

HR 3.07 (2.23 to 4.23) for Australia and New Zealand. For individuals with 3 risk factors, the 

high blood pressure–smoking–cholesterol cluster had the highest HR: 4.67 (3.92 to 5.57) for 

Asia and HR 3.49 (2.69 to 4.53) for Australia and New Zealand. The corresponding 

population attributable fractions were 13% and 10%. Women’s knowledge of the CVD risk 

associated with clusters is essential in engaging in risk-reducing behaviours to prevent CVD 

development (Peters et al., 2018). Although the history of complications of pregnancy cannot 

be reversed, some CVD risk factors such as hypertension, smoking, inactivity, obesity, and 

high blood glucose level are modifiable through adoption of healthy lifestyles and effective 

medical therapy to reduce the overall risk of CVD in women with a history of complications 

of pregnancy (Yusuf et al., 2020). 

Complications of pregnancy as risk factors for developing CVD 

Complications of pregnancy are relatively common, occurring in 10–20% of all pregnancies. 

Research has linked these complications to a 1.8–4.0-fold risk of later cardiovascular events, 

with the risk being higher in cases of more severe complications or when multiple 

pregnancies are affected (Cho et al., 2020). The AHA has recognised the increased risk of 

CVD in women with a history of pregnancy complications, and the 2011 guidelines for 

preventing CVD in women recommend that healthcare providers consider the history of 

pregnancy complications when assessing a woman’s risk of CVD (Ranthe & Boyd, 2015). 

Pregnancy loss 

Pregnancy loss is a prevalent adverse outcome, affecting 12–24% of clinically recognised 

pregnancies (Wang et al., 2022). Research has established that women with a history of 
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In addition, women with a history of stillbirth have a higher risk of stroke and 

premature death compared to those without a history, and this risk appears to be independent 

of the established CVD risk factors (Asgharvahedi et al., 2019; Parker et al., 2014; Peters & 

Woodward, 2018). Women with repeated stillbirths (≥ 2) have an even higher risk for stroke 

compared to those with only one stillbirth experience (Liang et al., 2022). Furthermore, 

accumulating evidence suggests that pregnancy loss is associated with a higher risk of 

subsequent metabolic disorders, including T2DM, hypertension, and hyperlipidaemia, all of 

miscarriage and stillbirth are at greater risk of developing CVD than those without such 

complications (Liang et al., 2022; Wang et al., 2022). The risk of developing CHD in later 

life is higher in women with a history of miscarriage and stillbirth compared to those without 

these complications. This risk is further amplified in women with recurrent miscarriages, 

whether consecutive or not. Additionally, early miscarriage and the number of early 

miscarriages strengthen the association between miscarriage and CHD risk (Asgharvahedi et 

al., 2019). 

which are well-known risk factors for developing CVD (Horn et al., 2019; Wang et al., 

2022). 

Hypertensive disorders of pregnancy 

According to the American College of Obstetricians and Gynecologists (2013), HDP is a 

leading cause of maternal mortality and morbidity globally, complicating 5–10% of all 

pregnancies worldwide (Sava et al., 2018). Studies suggest that having a history of HDP 

increases the risk of future cardiovascular events and mortality in women (Grandi et al., 

2017; Watanabe et al., 2015). A recent review study suggested that women with pre-

eclampsia, gestational hypertension, or even elevated systolic blood pressure alone during 

pregnancy are at an increased risk of developing myocardial infarction, heart failure, and 

stroke later in life (Vahedi et al., 2020). Women with a history of HDP are also more likely to 
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have a premature death from cardiovascular disease (Vahedi et al., 2020). Furthermore, 

women with a history of HDP are more likely to develop type 2 diabetes mellitus and 

hypertension, which are strong risk factors for cardiovascular disease (Honigberg et al., 2019; 

Umesawa & Kobashi, 2017). The percentage of HDP in the current study was considerably 

higher than its global trend, which is related to the study population that included women 

with a history of pregnancy complications. 

GDM has a prevalence ranging from 1–28%, with trends indicating a rise in 

prevalence in recent decades, reflecting the increase in obesity and type 2 diabetes mellitus 

within the general population (Di Cianni et al., 2018). Similar to HDP, the proportion of 

women experiencing GDM in the current study was higher than the global trends, which is 

attributed to the study population. A history of GDM increases the risk of developing 

metabolic syndrome and type 2 diabetes mellitus within the first decade after the index 

pregnancy (Hsu & Sheu, 2018; Newman et al., 2017). Type 2 diabetes mellitus is an 

independent risk factor for developing cardiovascular disease, and it is a stronger risk factor 

for developing cardiovascular disease in women than in men (Green, 2021). In addition, 

women with a history of GDM are at an increased risk of developing cardiovascular disease 

events in the years following the index pregnancy compared to women without such history, 

irrespective of developing type 2 diabetes mellitus (Asgharvahedi et al., 2022). 

Therefore, it is crucial for women with a history of these complications to be aware of 

the implications of their obstetric history, including the increased risk of developing 

cardiovascular disease. This awareness can empower them to adopt preventive behaviours 

and modify other modifiable cardiovascular disease risk factors, ultimately reducing their risk 

of cardiovascular disease incidence. 

Women’s engagement in CVD risk-reducing behaviours 



210 

there are differences in hypertension awareness, diagnosis, treatment, and control across 

different countries, and the economic status of countries is an important factor. For instance, 

Chow et al. (2013) found that only 46.5% of 57,840 individuals with hypertension were 

aware of their diagnosis, with the highest awareness being observed in upper-middle-income 

countries (52.5%) and the lowest in low-income countries (40.8%). Similarly, Zhou et al. 

(2019) analysed data from 526,336 participants aged 40–79 years who took part in 123 

national health examination surveys from 1976–2017 in high-income countries, including 

Australia, and found significant differences in hypertension awareness by country and sex. 

The participants in the current study primarily came from a higher socioeconomic 

background and exhibited a high level of awareness regarding their blood pressure status 

(87.6%), which aligns with patterns observed in high-income countries. The level of 

awareness of blood pressure status among study participants in this present study is higher 

than what was reported by Chow et al. (46.5%). There could be several reasons for this, such 

as increased awareness and education about hypertension, easier access to healthcare 

services, or improved patient–provider communication. In recent years, healthcare providers 

have been encouraged to engage in clear communication with patients about their health 

status and to involve patients in developing their management plan (Kwame & Petrucka, 

The current study found that women had suboptimal engagement in CVD risk-reducing 

behaviours. Awareness of high blood pressure and adherence to treatment are critical factors 

for blood pressure control (Unger et al., 2020; Williams et al., 2018). Several regional or 

country-specific hypertension treatment programs and guidelines exist, such as the 2018 

European Society of Hypertension (ESH) and European Society of Cardiology (ESC) 

guidelines (Williams et al., 2018), and the 2020 International Society of Hypertension (ISH) 

guidelines (Unger et al., 2020; Zhou et al., 2019). However, recent studies have shown that 
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2021). This could have contributed to the higher level of awareness observed in the current 

study. 

low- and low-middle-income countries, Geldsetzer et al. (2019) found that only 73.6% of 

those with high blood pressure had ever had their blood pressure measured, and a mere 

39.2% had been diagnosed with hypertension. In Iran, a cross-sectional study conducted 

among adults aged 20–69 years revealed that only 49.7% of individuals with hypertension 

were aware of their condition. Among those who were aware, 71.5% reported using 

medication. However, only 38.9% of those taking medication had their blood pressure under 

control (Mirzaei et al., 2020). Similarly, in China, a survey conducted among 4,632 

participants aged 18–59 years with hypertension found that only 44.9% were aware of their 

condition. Among those who were aware, only 36.5% reported using hypertensive 

medications. Shockingly, only 24.3% of those taking medication had their blood pressure 

under control (Lv et al., 2018). 

These findings emphasise the critical need to improve hypertension management 

practices globally, particularly in low- and middle-income countries where rates of 

hypertension awareness and control remain low. Despite some progress in hypertension 

awareness, diagnosis, treatment, and control, recent studies indicate that there is still a need 

The current study found that only 52.5% of the participants had their blood pressure 

regularly checked, indicating a relatively low level of management behaviour for the 

condition. Despite this, the results are still better than those reported in other countries. In a 

cross-sectional study of 2609 individuals from six European countries from November 2017 

to March 2018, Daponte-Codina et al. (2022) reported that only 27.7% of women in their 

study reported having regular medical check-ups and engaging in hypertension control 

practices to prevent CVD. In another cross-sectional study of 1,100,507 participants from 44 
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for ongoing efforts to address the issue. This is especially important for low- and middle-

income countries, where hypertension continues to be a major public health concern. 

Targeted interventions and education programs can be effective in improving 

awareness and engagement in CVD risk-reducing behaviours, particularly among women 

who may be at higher risk for developing CVD. Enhancing awareness of hypertension and 

promoting regular blood pressure checks can play a critical role in identifying individuals 

with hypertension and facilitating access to appropriate treatment and management. 

Overall, sustained efforts are needed to reduce the burden of hypertension and 

improve cardiovascular health outcomes worldwide. These findings underscore the urgent 

need for better hypertension awareness and management to mitigate the associated 

complications, including CVD. Healthcare systems should prioritise increasing the proportion 

of individuals who attain each step of the 4-step cascade of care: (1) having their blood 

pressure measured, (2) being diagnosed with hypertension, (3) receiving antihypertensive 

treatment, and (4) achieving blood pressure control (Geldsetzer et al., 2019). By enhancing 

hypertension care through the 4-step cascade, the burden of CVD and related conditions can 

be mitigated. 

In the current study, almost all participants reported knowing if their blood sugar level 

was within the normal range or not. However, only one quarter of them had their blood sugar 

However, the treatment rate improved from 57.2% in 2007 to 63.5% in 2017, and the 

proportion of people with diabetes who managed to keep their blood sugar level under 

control increased from 41.1% in 2007 to 53.2% in 2017 (Shin, 2019). These findings suggest 

level checked within the last year. When compared to other studies, it can be concluded that 

the awareness of diabetes status among participants in this study was notably higher. For 

instance, a study in South Korea among adults aged 30 and over between 2007 and 2017 

found an awareness rate of 72.3%, which remained unchanged over the study period. 



213 

that while awareness of diabetes status may be high, there is still room for improvement in 

terms of regular blood sugar level checks and effective management of the condition. 

In the US, a survey using data from the 2011–2016 National Health and Nutrition 

Survey found that approximately 30% of non-pregnant women of reproductive age with 

diabetes were unaware of their condition, and among women with diagnosed diabetes, 51.5% 

had uncontrolled diabetes (Azeez et al., 2019). Similarly, in China, which has the largest 

number of people with diabetes mellitus, a cross-sectional study reported that 58.4% of 

participants with diabetes mellitus were aware of their condition, but only 51.9% of them 

were receiving treatment, with a control rate of only 14.1% (Yue et al., 2016). These findings 

emphasise the need for increased awareness, early diagnosis, and effective management of 

diabetes, including regular blood sugar level checks, to reduce the burden of complications 

associated with the condition. 

The higher awareness of diabetes status among participants in this study is likely due 

to their history of complications during pregnancy and prior diagnosis of GDM. However, 

despite this high level of awareness, only 25.8% of participants had their blood sugar level 

checked in the last 12 months, which is concerning given their increased risk of developing 

CVD. These findings highlight the need for greater engagement in screening and prevention 

behaviours among women with a history of GDM, especially given the increased risk of 

CVD associated with the condition. It is important for healthcare providers to emphasise the 

importance of regular blood glucose level checks and monitoring, and to provide resources 

and support to enable women to manage their CVD risk effectively (Takamine et al., 2021). 

The prevalence of high blood cholesterol in this study was similar to national trends 

in Australia. However, the study revealed that a significant proportion of participants (26.8%) 

were unaware of their blood cholesterol level status, which is concerning as high blood 

cholesterol is a major risk factor for CVD. This finding is consistent with national data 
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indicating that many Australians with high cholesterol may be unaware of their condition or 

not consider it a current and long-term health problem (Australian Bureau of Statistics, 

2018b). Further, in this study, one third of participants reported not having their blood 

cholesterol level checked within the last 12 months, which may indicate a lack of engagement 

in screening and prevention behaviours. Comparing the results to other studies, the awareness 

rate of dyslipidaemia in the current study was higher than in Korea (Cho et al., 2017; Kim et 

al., 2021) but lower than in the US (Bucholz et al., 2018), which could be because the US 

study surveyed those with a family history of hypercholesterolemia who are expected to be 

more vigilant about this condition. Healthcare providers need to prioritise cholesterol 

screening and education on the importance of managing high cholesterol to prevent CVD. 

In summary, the levels of knowledge and awareness regarding CVD risk, general risk 

factors, and those associated with pregnancy complications were found to be significantly 

inadequate among the women with a history of pregnancy complications in this study sample. 

The findings also revealed a considerable gap in their practice and management of CVD risk. 

These results underscore the urgent need to enhance the knowledge and awareness of women 

concerning the importance of early assessment, identification, and management of CVD risk 

in this high-risk population. Healthcare providers, who are often the first professionals to 

evaluate and educate women about potential future CVD risks (Roth et al., 2020), must 

possess adequate knowledge and confidence in applying their expertise (Greaves et al., 

2020). The following section discusses the results of the healthcare providers' study on the 

knowledge and management of CVD risk in women with a history of complications during 

pregnancy. 
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Characteristics of the healthcare providers 

individuals at high risk, promoting healthy lifestyles, and implementing preventive measures 

across the population. In Australia, general practitioners are the frontline healthcare providers 

responsible for providing postnatal assessments and information to women during the first 6 

weeks after delivery, particularly for those who have received antenatal care and labour 

Healthcare providers from various disciplines were recruited for this study, with the majority 

being general practitioners (44.3%). General practitioners play a critical role in identifying 

services through the public system (Milroy & Frayne, 2022). The second-largest group of 

participants in this study comprised midwives. Midwives play a significant role in providing 

skilled, knowledgeable, respectful, and compassionate care for women. As the primary 

healthcare providers for women, midwives have the opportunity to promptly respond to, 

manage, and escalate situations by involving, collaborating with, and referring at-risk women 

to interdisciplinary teams (McEniery, 2021). 

In this study, the majority of participants were female (69%), reflecting the female-

dominated nature of midwifery. Additionally, women comprise around 50% of general 

practitioners and obstetricians in Australia (AHPRA, 2022; Australian Government 

Department of Health, 2017). Most participants had graduated from an Australian university 

(82.1%) and possessed over 10 years of work experience. A substantial portion of 

participants worked in both public and private hospitals, covering inpatient and outpatient 

settings. 

Healthcare providers’ knowledge of CVD risk factors in women 
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In this study, only 59.7% of participants exhibited good knowledge of CVD and its risk 

factors in women. Considering the complexity of CVD with multiple risk factors, it is crucial 

for healthcare providers to have a comprehensive understanding of these factors to effectively 

assess and manage CVD risk (Holthuis et al., 2021; Piepoli et al., 2016). To accurately assess 

and manage CVD risk, healthcare providers must also be aware of the target levels for each 

risk factor (Piepoli et al., 2016). Understanding these targets would enable healthcare 

providers to identify individuals who are at higher risk of CVD and initiate timely secondary 

prevention strategies to reduce the risk (Lloyd-Jones et al., 2010). Therefore, one of the 

objectives of this study was to assess the knowledge of CVD risk factors among healthcare 

providers as a first step toward identifying and managing CVD risk in women affected by 

pregnancy complications. 

physicians in Croatia found that only 43.0% of physicians considered 120/80 mmHg or less 

as the optimal blood pressure for high-risk individuals (Reiner et al., 2010). In another study, 

only 57.7% of pharmacists were aware of the diagnostic cut-off point for hypertension in the 

general population (BP ≥ 140/90 mmHg), although the majority (97.6%) could classify 

hypertension as a CVD risk factor (Amadi et al., 2018). These findings highlight the need for 

increased education and training of healthcare providers regarding CVD risk factors to 

improve the management of CVD risk. 

The study findings indicate a lack of sufficient knowledge among healthcare 

providers regarding risk factors for CVD. These results align with findings from other studies 

that have also reported inadequate awareness of CVD risk factors among healthcare 

providers. For example, a study conducted in Sri Lanka revealed that only 44.5% of 

physicians correctly identified the blood pressure targets for the general population as set by 

the AHA (Matthias et al., 2014). Similarly, a cross-sectional survey of primary care 
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Although the participants in the current study had a higher level of knowledge about 

the cut-off point for blood pressure compared to other studies, the results still suggest 

significant knowledge gaps among healthcare providers regarding blood-pressure assessment 

and management. This is concerning because hypertension is a primary risk factor for the 

onset of CVD (Fuchs & Whelton, 2020), and effective treatments and health systems are 

available for diagnosis and management of high blood pressure (Patel et al., 2016). One of 

the major obstacles to blood-pressure control is the low level of knowledge and adherence to 

policies and guidelines among healthcare providers, which undermines the effective delivery 

of screening, diagnostic, preventive, and treatment programs (Patel et al., 2016). However, 

successful models of hypertension control in the US and Canada offer valuable lessons that 

suggest controlling hypertension is achievable by improving healthcare providers’ knowledge 

and practices and monitoring the progress of blood pressure diagnosis and control among 

populations (Jaffe et al., 2013; McAlister et al., 2011). Hence, there is a pressing need to 

bridge the knowledge gaps among healthcare providers regarding blood-pressure assessment 

and management, given the significant health risks associated with uncontrolled 

hypertension. By building on successful models of hypertension control and improving 

healthcare providers’ knowledge and practices, it is possible to achieve better diagnosis and 

control rates of high blood pressure and reduce the burden of CVD. 

Additionally, the current study identified concerning knowledge gaps among 

healthcare providers regarding dyslipidaemia and its connection to CVD risk in women. 

These findings align with previous research by Amadi et al. (2018), indicating that only 

13.1% of community pharmacists in their study were aware of the cut-off point for total 

cholesterol. These gaps in knowledge among healthcare providers are concerning, as 

dyslipidaemia is a modifiable risk factor for CVD, and effective management can prevent 

cardiovascular events (Amadi et al., 2018). 
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Therefore, efforts are needed to improve healthcare providers’ knowledge and 

awareness of dyslipidaemia, its impact on CVD risk, and the recommended guidelines for 

lipid management in women. Yet the study conducted by Matthias et al. in Sri Lanka reported 

a relatively higher knowledge level among physicians (40.7%) regarding the normal level of 

LDL-C compared to the current study. However, in their study, only 21% of physicians were 

able to give the target at which treatment should commence for TG management, a finding 

that is similar to the results of the present study (Matthias et al., 2014). Similarly, a survey 

conducted in Croatia reported that only half of physicians knew that HDL-C < 1.2 mmol/L is 

a marker of increased CVD risk in women (Reiner et al., 2010). 

The fact that a significant percentage of healthcare workers in the current study were 

not aware of the normal levels of HDL-C, LDL-C, and TG is concerning, indicating a lack of 

knowledge about these risk factors among various groups of healthcare providers. Although 

healthcare practitioners may be aware of the associations between lower HDL-C or higher 

LDL-C and TG with increased CVD risk, this knowledge alone, without knowing the cut-off 

values to initiate interventions, is not sufficient to manage the risk, resulting in these 

conditions remaining under-detected and under-treated (Matthias et al., 2014; Reiner et al., 

2010). This is particularly concerning for high-risk individuals, including women with 

complications of pregnancy who are at childbearing ages and could benefit from early 

interventions and effective management of the risk (Vahedi et al., 2020). Efforts are needed 

to improve healthcare providers’ knowledge and awareness of the normal levels of HDL-C, 

LDL-C, and TG and the recommended guidelines for their management in order to reduce the 

burden of CVD in the population, especially among high-risk groups. 

In the current study, slightly over half of participants (50.6%) were not aware that 

antioxidant supplements may help prevent CVD among women. In contrast, the study in Sri 

Lanka found that the use of aspirin as an antioxidant compound was well-known among 



219 

physicians who participated in the study, with over 80% knowing the correct dose and 

duration of aspirin for CVD prevention among higher-risk individuals (Matthias et al., 2014). 

Furthermore, a concerning aspect of the present study is that 39.3% of participants 

inaccurately believed that prescribing estrogen and progestin is recommended for preventing 

CHD in women. Incorrect information about specific treatments or management strategies 

from healthcare providers can lead to mistrust between patients and their healthcare providers 

(Gu et al., 2022; Huang et al., 2018). Trust is pivotal for an effective patient–physician 

relationship and is regarded as one of the primary factors influencing a patient’s decision to 

choose and utilize various sources for accessing health-related information (Vega et al., 

2011). Trust in healthcare providers has been associated with enhancements in patient–

physician communication, adherence to treatments, and the maintenance of a healthy lifestyle 

(Huang et al., 2018). 

patients from engaging in lifestyle modifications and may label healthy individuals with a 

diagnosis (Qadi et al., 2020; Virdee et al., 2013). Such negative attitudes among healthcare 

providers towards preventive measures are concerning and require close attention from 

curriculum developers and continuing education programs. 

Healthcare providers demonstrated a negative attitude or a lack of awareness towards 

CVD risk-reducing programs, a finding of concern that could influence the adoption of CVD 

prevention guidelines by clinicians and potentially impact outcomes in CVD prevention and 

management (Nieuwlaat et al., 2013). This result is consistent with prior research, suggesting 

that general practitioners tend to prioritise symptom-relieving drugs over preventive drugs 

and may experience uncertainty about prescribing preventive medicine (Hultberg & 

Rudebeck, 2012; Qadi et al., 2020; Virdee et al., 2013). Some healthcare providers have 

expressed concerns that prescribing medications for primary prevention may discourage 
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CVD is the leading cause of death in Australia and worldwide, and according to the 

WHO, over 75% of premature CVD cases are preventable. Addressing risk factors can help 

reduce the growing burden of CVD on both individuals and healthcare providers (Stewart et 

al., 2017). Utilising the recommendations of national and international guidelines for primary 

and secondary prevention of CVD is crucial to reducing mortality, morbidity, and burden of 

CVD globally (Qadi et al., 2019). Despite the existence of evidence-based recommendations 

and guidelines, the implementation of these guidelines remains suboptimal, particularly in 

middle- and low-income countries (Nieuwlaat et al., 2013). In Australia, general practitioners 

are crucial in implementing these guidelines, as they are responsible for the care of 

approximately 90% of the population (RACGP, 2018). However, a national cross-sectional 

survey of general practitioners in Australia identified a significant gap between evidence and 

practice in the management of individuals with CVD (Webster et al., 2009). 

Webster et al. conducted a survey among 99 Australian general practitioners to 

determine the proportion of patients being screened, treated, and achieving targets based on 

current Australian CVD risk guidelines and overall or absolute CVD risk (Webster et al., 

2009). According to their survey, blood pressure was not recorded for 13% of the sample, 

and antihypertensive medication was only prescribed to 8% of patients. Among patients who 

were already prescribed antihypertensive medication, only 59% were achieving target blood 

pressure. The survey also found that data on LDL-C levels were not available for 53% of 

patients who should have undergone lipid screening according to the guidelines, and only 

41% of patients were prescribed a statin. Among patients already prescribed a statin, only 

62% were achieving target LDL-C levels. Another study, based on data from several general 

practices in 4 Australian states and territories between 2015 and 2018, assessed the 

implications of the National Vascular Disease Prevention Alliance (NVDPA) guideline 

(Hespe et al., 2020). The study reported that 10.4% of the population had established CVD, 
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12.7% were clinically at high risk for CVD, and 45.2% were at intermediate-to-low risk. 

Among patients with established CVD, just over half (56.8%) had been prescribed the 

guideline-recommended treatments. Among patients at high risk of CVD, only 41.2% were 

prescribed recommended treatments for secondary prevention. Overall, the study found a 

considerable gap in implementing the guidelines by primary care providers (Hespe et al., 

2020). 

While the gap in guideline implementation and contributing factors vary between 

low-, middle-, and high-income countries, it is crucial for healthcare systems globally to 

address the lack of implementation of proven effective strategies (under-use) and 

inappropriate use of strategies with strong evidence against, or insufficient evidence for, their 

effectiveness and safety (over-use) (Nieuwlaat et al., 2013). Although a significant 

knowledge gap was noted in many aspects of cardiovascular health and risk factors among 

the healthcare providers in this study, some aspects showed a small gap in knowledge. For 

example, the majority of healthcare providers (80.4%) were aware of the positive association 

between family history of CHD and CVD risk. Similarly, in a cross-sectional study 

conducted in Nigeria among community pharmacists, 93.5% of participants were aware of 

the CVD risk associated with having a positive family history (Amadi et al., 2018). The 

slightly higher awareness of the association in the study by Amadi et al. compared to the 

present study could be due to the fact that only pharmacists participated in their study, 

whereas the current study was conducted among different groups of health professionals. In 

addition, 80.1% of participants in the present study knew that diabetes is a stronger risk factor 

for developing CHD in women than men, which is similar to the result reported by Amadi et 

al. where only 22.0% of community pharmacists were incorrect that men with diabetes have a 

higher risk of developing heart disease than women with diabetes (Amadi et al., 2018). 
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Additionally, the current study found that 76.6% of participants were aware of the 

recommendation that women should engage in at least 150 minutes of moderate physical 

activity per week to reduce the risk of CHD. This is a higher percentage than the study 

conducted by Matthias et al. (2014) in Sri Lanka, where only 58.5% of physicians were 

aware of this relationship. However, the fact that nearly one quarter of participants in the 

current study were still unaware of the recommended level of physical activity for 

cardiovascular health is a significant knowledge gap. 

Healthcare providers’ knowledge of CVD risk associated with complications of 

pregnancy 

It is crucial for both the general public and healthcare providers to possess essential 

knowledge to mitigate the burden of CVD, which remains the leading cause of death. 

Additionally, a notable 75.3% of participants in the current study recognised the importance 

of regular monitoring of waist circumference and BMI in women at high risk of CHD. This 

level of awareness contrasts with findings from other studies indicating a knowledge gap 

among healthcare providers in this area. For example, Matthias et al. (2014) found that only 

24.5% of physicians in Sri Lanka could identify the waist circumference cut-off specific for 

Asians. Similarly, in a survey conducted in Nigeria, only 25.6% of community pharmacists 

could identify the cut-off point for abdominal obesity in women (Amadi et al., 2018). 

The results further indicated a significant lack of knowledge among healthcare providers 

regarding cardiovascular risk in women with complicated pregnancies, requiring attention, 

although the knowledge gap in some areas was relatively small. However, due to the scarcity 

of comparable research, it is challenging to draw direct comparisons between the results of 

this study and those of other studies. Currently, only a limited number of studies have 

explored the knowledge of healthcare professionals about CVD risk associated with various 
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measure for reducing the risk of cardiovascular events in individuals at high risk, including 

those with a history of HDP. Current guidelines recommend aspirin for primary and 

secondary prevention of CVD in high-risk individuals, and the use of low-dose aspirin has 

been endorsed by multiple professional organisations (Almalki et al., 2021; Eckel et al., 

2014; Peters & Mutharasan, 2020). Women with a history of complications of pregnancy are 

considered a high-risk group and have been shown to benefit from low-dose aspirin as a 

preventive measure (Miller et al., 2019). Therefore, it is important for healthcare providers to 

have a clear understanding of the role of aspirin in preventing CVD in this population and to 

incorporate this knowledge into their clinical practice. 

pregnancy complications, with a focus on individual complications of pregnancy (Gogineni 

et al., 2021; Roth et al., 2020; Wu et al., 2022). The findings from the present study 

underscore the necessity for healthcare providers to be educated about the potential CVD 

risks in women with a history of miscarriage and stillbirth, equipping them with the 

knowledge and skills to effectively manage these risks. This is crucial as these women 

constitute a high-risk population that necessitates prompt management of their CVD risk to 

prevent disease development. 

Additionally, it is concerning that approximately 42% of participants either did not 

know or were unsure about the use of low-dose aspirin in women with a history of HDP to 

reduce their future risk of CHD. The use of low-dose aspirin is a well-established preventive 

A significant proportion of healthcare workers in this study (85%) showed awareness 

of the link between gestational diabetes and future T2DM. However, a survey conducted by 

Schmitz et al. among practicing gynaecologists in Germany (n = 418) reported an even higher 

level of knowledge. In their study, 96% of the participating gynaecologists were aware that 

GDM was associated with an increased risk of developing T2DM in the mother (Schmitz et 

al., 2016). 
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Likewise, in the current study, a large proportion of participants (80.1%) knew that 

GDM increases the risk of future CHD in women. This result is similar to the finding of a 

study in the US, which reported that 87% of physicians practising in different specialities 

including internal medicine, family medicine, obstetrics, and cardiology were aware of the 

association between GDM and long-term CVD risk (Gogineni et al., 2021). Similarly, the 

results of an international online survey by Wu et al. showed that over 90% of healthcare 

providers who participated in the study were aware of the link between a positive history of 

hypertension and diabetes during pregnancy with atherosclerotic cardiovascular disease 

(ASCVD) (Wu et al., 2022). 

The current study found that a high proportion of participants (86.1%) were aware of 

the increased risk of future hypertension in women with a history of gestational hypertension 

or pre-eclampsia. These findings are consistent with earlier studies that have reported similar 

results (Adekanle et al., 2015; Heidrich et al., 2013; Young et al., 2012). For example, a 

survey conducted in Germany among 500 obstetricians found that 87% of the clinicians were 

aware of the association between pre-eclampsia and the future risk of hypertension (Heidrich 

et al., 2013). Similarly, a survey in the US that recruited internists and obstetricians reported 

that most providers were aware of the association between pre-eclampsia and future risk of 

hypertension, with only 6% of obstetricians and gynaecologists and 17% of internists being 

unsure or incorrect about this association (Young et al., 2012). 

Additionally, an Australian national survey found that 85% of healthcare providers 

were aware of the increased CVD risk associated with a history of pre-eclampsia and 

gestational hypertension (Roth et al., 2020). A study from a lower-to-middle-income country 

also yielded consistent results. Adekanle et al. conducted their research as part of a workshop 

at a teaching hospital in southwestern Nigeria. The majority of the participating healthcare 

professionals (87%) demonstrated knowledge about the association between pre-eclampsia 
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and the risk of developing hypertension. Additionally, 63% were aware of the association 

between pre-eclampsia and coronary heart disease (CHD), while 69% were cognizant of the 

link between pre-eclampsia and future stroke (Adekanle et al., 2015). 

Management of CVD risk in women with complications of pregnancy 

Healthcare providers in this study exhibited an overall inadequate management of CVD risk 

in women with a history of pregnancy complications. This finding is troubling and consistent 

with previous research indicating a general lack of adherence to CVD guidelines among 

healthcare professionals. For example, a survey conducted by the Women’s Heart Alliance 

(Bairey Merz et al., 2017) found that only 16% of primary care physicians and 22% of 

cardiologists implemented all eight of the American Heart Association's (AHA) 

recommendations for CVD risk assessment. These recommendations include discussing 

personal and family medical history (including history of hypertension, diabetes, high 

cholesterol, established heart disease, or previous stroke) as well as pregnancy complications 

that may further increase CVD risk (such as miscarriages, GDM, pre-eclampsia, or 

eclampsia). Other recommendations included asking about heart disease symptoms, smoking, 

diet, and physical activity habits, screening for depression among women with heart disease, 

conducting a physical examination that includes blood pressure, BMI, and waist 

circumference measurements, measuring cholesterol, TG, and sugar levels, calculating 10-

year and lifetime heart-disease risk, and talking with women about their heart health (Bairey 

Merz et al., 2017). 

However, a significant percentage of healthcare providers (90.5%) acknowledged that 

assessing, referring, or managing CVD risk in women with complications is part of their 

responsibility. Despite this recognition, their lack of action in assessing the risk of CVD in 

women with specific pregnancy complications is concerning, considering that identifying and 
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individual and societal burden of CVD (Geense et al., 2013). Healthcare providers, especially 

general practitioners who have frequent contact with patients, are capable of fulfilling this 

role and are perceived to be the most reliable formal source of information. By identifying 

patients at risk at an early stage, they can play a significant role in CVD prevention (Geense 

et al., 2013). 

However, many healthcare providers fall short in providing the health promotion and 

preventive strategies recommended in different guidelines and policies (Geense et al., 2013). 

A number of reasons have been identified for the inadequate attention to risk assessment and 

preventive services in clinical settings. These include insufficient knowledge and skills 

among healthcare providers to carry out health promotion activities, concerns about patient 

adherence to prevention plans, conflicting guidelines and programs for health promotion, and 

lack of time (Bonner et al., 2013; Geense et al., 2013; Rubio-Valera et al., 2014). 

To simplify CVD risk assessment in clinical practice, the NVDPA of Australia 

recommends using the absolute cardiovascular risk (ACVDR) score, which takes into 

account age, gender, smoking, systolic blood pressure, total cholesterol to HDL-C ratio, and 

diabetes (Nieuwlaat et al., 2013; O’Callaghan et al., 2014). The score calculates the 

individual’s 5-year risk for developing CVD and categorises them as low risk (< 10%), 

moderate risk (10–15%), or high risk (> 15%). Patients with a high ACVDR score, or 

moderate risk with additional risk factors and without prior CVD, are recommended to 

receive lifestyle modification advice and be prescribed both lipid and blood-pressure-

lowering therapy. Despite this, most Australians at high CVD risk do not receive the 

recommended combination therapy (Bonner et al., 2013; O’Callaghan et al., 2014). 

assessing risk is the initial step in promoting health and preventing disease (Raingruber, 

2014). Preventive measures, such as lifestyle modification, are essential in reducing the 



227 

However, despite the availability of these risk prediction tools, it is still challenging to 

identify women who are at high risk for CVD, particularly young women (Stuart et al., 2018). 

In 2013, the American College of Cardiology and the AHA  endorsed the use of pooled 

cohort risk equations (PCEs) to predict the 10-year risk of a first hard ASCVD event, and 

since then, they have been integrated into clinical practice (Goff Jr et al., 2014). Different 

tools may be more appropriate for specific populations, and ongoing research is needed to 

refine risk assessment and identify individuals who could benefit from early interventions to 

prevent CVD. Although the PCEs have advanced the prediction of CVD risk by 

incorporating stroke as an endpoint and creating sex- and race/ethnicity-specific equations, 

they have received criticism for not including novel risk markers such as complications of 

pregnancy, which could add value to the tool in clinical practice (Cook & Ridker, 2016). 

that most healthcare providers did not often assess the risk of CVD in these women. This lack 

of confidence may be attributed to the insufficient knowledge and skills of healthcare 

professionals in engaging in health promotion activities (Bonner et al., 2013; Geense et al., 

2013; Rubio-Valera et al., 2014). The Women’s Heart Alliance also reported that a low 

percentage of primary care physicians and cardiologists felt extremely well prepared to assess 

CVD risk in women, highlighting the importance of knowledge in developing confidence in 

Complications of pregnancy are not currently included as a factor in existing 

cardiovascular risk prediction models; however, incorporating this factor may enhance the 

ability of these tools to better identify women at high risk for CVD later in life. Women with 

a history of pregnancy complications may benefit from early cardiovascular risk screening 

and tailored primary prevention programs (Hermes et al., 2013). Awareness of CVD risk and 

prevention goals can motivate women to adopt heart-healthy lifestyles (Hermes et al., 2013). 

In the current study, only 43.8% of healthcare providers felt confident in assessing the 

risk of CVD in women with complications of pregnancy, which is consistent with the finding 



228 

this area (Greaves et al., 2020). To effectively assess CVD risk, healthcare providers need to 

have comprehensive knowledge about the latest guidelines and be confident in using various 

risk assessment tools (Greaves et al., 2020). A survey revealed that 12% of general 

practitioners did not use guidelines, with 28% citing lack of awareness as the reason 

(Dallongeville et al., 2012). Therefore, it is essential to widely disseminate high-quality 

clinical practice guidelines to healthcare providers to promote their implementation in 

to compare this finding with, existing research suggests that overall, CVD risk 

communication during patient visits is inadequate. For instance, the Women’s Heart Alliance 

conducted a survey which found that only 7% of primary care physicians discussed CVD risk 

and risk factors with their high-risk patients in each visit, and only 35% discussed the risk 

with every new patient (Bairey Merz et al., 2017). Primary care physicians and cardiologists 

reported that this was because patients had more pressing health issues or because women did 

providers in CVD risk reduction programs compared to the current study. For example, in a 

survey conducted by Young et al. (2012), 95% of internists and 70% of gynaecologists 

reported routinely counselling patients about CVD risk reduction. However, in the case of 

practice. 

Only 31% of the participants frequently discussed the risk of CVD with women who 

had a history of complications during pregnancy. Although there are no comparable studies 

not clearly report their symptoms (Bairey Merz et al., 2017). 

In this study, slightly over half of the participants (55.2%) took actions to mitigate the 

risk of CVD in women with a history of pregnancy complications. However, the specific 

actions taken by healthcare providers to reduce CVD risk in this high-risk group of women 

are not clearly defined. Qualitative studies may provide better insights into the measures that 

healthcare providers take to manage CVD risk in women with a history of pregnancy 

complications. Findings from other studies indicate a higher rate of engagement by healthcare 
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HDP, only 5% of internists and 42% of gynaecologists included pre-eclampsia in the medical 

history assessment. Furthermore, only a subset of healthcare providers provided counselling 

to patients with a history of pre-eclampsia about their increased CVD risk. Specifically, only 

9% of internists and 38% of gynaecologists counselled women with a history of pre-

eclampsia about their increased CVD risk. In a survey conducted in China with the aim of 

exploring the knowledge and clinical practice of registered nurses about CVD prevention, 

fewer than 70% of registered nurses provided patients with any health education for the 

purpose of CVD prevention in their practice (Ding et al., 2017). The low engagement rate of 

healthcare providers in CVD risk reduction measures may be due to their focus on women 

with a history of complicated pregnancy. 

practitioners conducted in Queensland, Australia, in 2017 showed that 78% of general 

practitioners used the ACVDR score to assess their patients’ CVD risk and refer their high-

risk patients to appropriate practitioners, including dietitians (76%) and exercise 

physiologists (68%) (Greaves et al., 2020). The low referral rate in the current study may be 

partially related to poor knowledge among healthcare providers of the association between 

complications of pregnancy and future CVD risk, as well as their negative attitudes toward 

Furthermore, only 44.6% of participants in the current study often referred women 

with a history of complicated pregnancy to an appropriate practitioner/specialist for a detailed 

assessment and management of their cardiovascular disease (CVD) risk. Although there are 

no comparable studies to compare this finding with, a cross-sectional survey of 111 general 

the effectiveness of CVD risk-reducing programs and treatments, as discussed earlier. 

Conclusion of the chapter  

The women’s survey results revealed inadequate levels of knowledge and awareness 

regarding CVD risk, general risk factors, and those related to pregnancy complications 
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among women with a history of pregnancy complications. Additionally, a significant gap in 

the practice and management of CVD risk among study participants was identified. These 

findings highlight the urgent need to enhance women's knowledge and awareness regarding 

the early assessment, identification, and management of CVD risk in this high-risk 

population. Healthcare providers, being the first professionals to evaluate and educate women 

about potential future CVD risks, need to possess adequate knowledge and confidence in 

applying their expertise. However, the healthcare providers’ survey results also uncovered 

significant knowledge gaps regarding CVD risk factors, general risk factors, and those related 

to pregnancy complications. Moreover, a noticeable gap was observed in the practice and 

management of CVD risk by healthcare providers. 

Given the critical role of healthcare providers in public health, improving their 

knowledge and attitudes towards CVD risk factors, especially sex-specific ones, is 

imperative. Providing healthcare providers with adequate education and training to identify 

high-risk population groups, offer counseling, and refer patients for further assessment and 

risk management is crucial. Enhancing healthcare providers’ knowledge and attitudes 

towards CVD risk can ultimately lead to improved cardiovascular health outcomes for 

women with a history of pregnancy complications. 

The following chapter serves as the conclusion of this thesis, where the study’s 

strengths and limitations, key findings, implications, and future directions of the research are 

summarized and discussed. 
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regarding the relationship between pregnancy complications and the elevated risk of CVD. 

However, knowledge alone is not sufficient to motivate women to adopt CVD preventive 

behaviours. Other individual factors, such as their perception of personal risk and health 

beliefs, play a significant role in behaviour change and the adoption of healthier lifestyles, 

Chapter Eight: Conclusion 

Introduction to the chapter 

This chapter presents the conclusion of the thesis and discusses the implications and 

recommendations of the study findings for women’s health and healthcare providers’ 

education, practice, policies, and future research. It commences with a review of key 

findings, followed by an assessment of the overall strengths and limitations of the study. 

Subsequently, it outlines the contribution of the current study to the literature and to women’s 

health, providing recommendations for future policies in Australia to enhance cardiovascular 

health among women with a history of pregnancy complications. 

Key findings 

A notable proportion of women with a history of pregnancy complications in this 

study exhibited low to moderate knowledge regarding the connection between their obstetric 

history and the subsequent risk of CVD. This lack of awareness partially explains their 

limited participation in activities and initiatives aimed at reducing CVD risk, as demonstrated 

by the statistically significant association between their knowledge levels and engagement in 

preventive behaviors. 

As knowledge of the risk of CVD is crucial for managing the risk (Yilmaz et al., 

2018), the first step in addressing this issue should be to enhance women’s knowledge 
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including a balanced diet, adequate physical activity, and regular risk monitoring (Gellert & 

Tille, 2015; Maharajan et al., 2016). 

They also reported insufficient practice and attitudes towards the assessment, prevention, and 

Understanding and perception of risk are fundamental drivers of behavioral change 

aimed at reducing the risk of CVD. Consequently, healthcare providers hold a pivotal 

position in enhancing women's, particularly those at high risk such as those with a history of 

pregnancy complications, knowledge, and motivation to embrace preventive behaviors and 

adopt healthier lifestyles. To accomplish this goal, healthcare providers must be equipped 

with sufficient knowledge and undergo appropriate training regarding CVD risk and its 

factors, particularly in women overall and among those with a history of pregnancy 

complications. Additionally, they should possess proficient skills in risk communication and 

patient education (Wu et al., 2022). They must also be more vigilant in their practice and 

maintain a positive attitude, motivation, and belief in the effectiveness of evidence-based 

practice guidelines. Healthcare providers should be proficient in delivering correct and timely 

information to women, enabling informed decision-making regarding risk management 

strategies (Shahmoradi et al., 2017; Uchmanowicz et al., 2021). 

Despite this, healthcare providers in this study were found to possess a sub-optimal 

level of knowledge on the association between pregnancy complications and future CVD. 

management of CVD risk among these high-risk women. The study surveys identified 

significant knowledge and practice gaps among women and healthcare providers regarding 

the increased risk of CVD associated with a complicated pregnancy. It was shown that CVD 

risk in this group of women was mismanaged by healthcare providers. The study findings 

highlight the need for education and support to increase awareness and knowledge of CVD 

risk among women as well as healthcare providers, and to improve their attitudes and 

practices towards managing CVD risk in this high-risk group of women. 
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This research was conducted with a solid conceptual framework rooted in three 

comprehensive literature reviews investigating the correlations between pregnancy 

complications and future cardiovascular disease (CVD) (Asgharvahedi et al., 2022; 

Asgharvahedi et al., 2019; Vahedi et al., 2020), alongside a robust theoretical framework 

connecting health knowledge and behaviour change. Kanter’s theory of structural 

empowerment was also discussed as a potential framework to empower healthcare providers 

in assessing and managing CVD risk among women with a history of pregnancy 

complications. 

The literature reviews emphasised that women who experience pregnancy 

complications, such as pregnancy loss, HDP, and GDM, have a higher risk of developing 

CVD later in life. Yet it is estimated that up to 80% of all cases of CVD, including heart 

disease and stroke, are preventable, and engaging in primary and secondary prevention 

activities can significantly reduce the risk of developing CVD (Parikh et al., 2021; 

Uchmanowicz et al., 2021). To minimise the burden of CVD and its associated risk factors, it 

is crucial to proactively manage modifiable CVD risk factors, such as high blood pressure, 

diabetes, obesity, and physical inactivity, through early identification and assessment of at-

risk individuals. Effective strategies, such as lifestyle modifications and treatment methods 

tailored to the individual’s risk should be implemented (Parikh et al., 2021).. 

Strengths and limitations 

This is the first study to investigate the knowledge and practices of both women and 

healthcare providers concerning various types of pregnancy complications, including HDP, 

GDM, and pregnancy loss. Other limited available studies have only focused on a single 

complication (Roth et al., 2020; Yu et al., 2022; Peters et al., 2017). The study findings make 

a significant contribution to existing research by providing a foundation for comprehensive 
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and tailored interventions to enhance women’s and healthcare providers’ awareness and 

knowledge of the increased risk of CVD in women with pregnancy complications. As part of 

this study, three literature reviews were conducted to provide strong evidence on the 

relationship between various pregnancy complications and the risk of future CVD. The study 

emphasised the fundamental principles of health promotion and disease prevention to 

highlight the important role of knowledge and risk perception on individuals’ behaviours. 

This study not only focused on women with a history of pregnancy complications as a 

high-risk group, who bear ultimate responsibility for reducing their CVD risk but also 

encompassed healthcare providers, who play a crucial role in women’s health promotion. To 

survey packages were developed. The survey packages underwent face and content validation 

by women and healthcare providers involved in women’s health services, which adds value 

to the survey. Additionally, the questionnaires were pilot tested, and the reliability of the 

survey packages was assessed. The outcomes indicated that the survey instruments had good 

readability, acceptability, and internal consistency, thereby reinforcing the study’s rigor. 

The study involved healthcare providers from various professions, including 

ensure comprehensive coverage of all areas relevant to the study objectives, two distinct 

cardiologists, gynaecologists, obstetricians, general practitioners, and midwives. They were 

recruited from both public and private healthcare settings, encompassing both in-patient and 

out-patient facilities across three states. This diverse recruitment approach increased the 

representativeness of the study sample and enhanced the generalisability of the results. These 

strengths improve the external validity of the study’s findings and render the 

recommendations applicable to a broader range of healthcare settings and provider 

populations. 

Although the study has notable strengths, it is important to acknowledge some 

limitations. The study used a non-probability sampling method, which was susceptible to 
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selection bias and may have affected the generalisability of the results (Pace, 2021). Despite 

its limitation, this method of sampling was chosen because the procedures used to recruit 

participants were convenient, time-efficient, and cost-effective compared to probability 

sampling. These factors were important given the time constraints inherent in a PhD study. In 

addition, the surveys relied on self-reported data, which may be subject to recall bias, 

potentially resulting in either overestimation or underestimation of the reported information 

(Wilson, 2016). There is a possibility that some participants may not have fully understood 

the questions, leading to potential invalid or unreliable responses. However, the researcher 

attempted to minimise this bias by rigorously testing the surveys for validity and reliability 

and conducting a pilot study before the main data collection. 

Additionally, the cross-sectional design of the study precludes establishing causality 

between the level of knowledge and awareness of women and healthcare providers and their 

health behaviours and practice. Yet, this research design was deemed the most appropriate for 

the study objectives, as it facilitated the recruitment of participants from a large and 

heterogeneous study population. Moreover, the actual knowledge of the target population 

regarding CVD risk factors, including the risk factors associated with pregnancy 

complications, may be lower than what is reported in the study. Participants bias occurs when 

they search for the correct answers on the internet, leading to an overestimation of their 

knowledge. This may result in social desirability bias as participants may respond in a way to 

portray themselves as having high level of knowledge. Finally, in the women’s study, the 

participants were predominantly from a higher socioeconomic background, and individuals 

who could not read and write in English were excluded from the study. This might imply that 

the actual knowledge level among a broader spectrum of women with a history of pregnancy 

complications could be lower than what was observed in this study. This assumption is based 

on the results of a previous research that showed women from lower socioeconomic and 



236 

Implications of the study findings 

Despite significant advancements in the diagnosis and treatment of CVD, it remains the 

leading cause of mortality and morbidity among women globally, accounting for 

approximately 32% of female deaths (Virani et al., 2020; WHO, 2017).  There are several 

female-specific risk factors for CVD, including complications of pregnancy, which have been 

demonstrated to be independent risk factors for the development of CVD in women (Arnott 

et al., 2020; Brown et al., 2013; Riise et al., 2019). There is ample evidence that women with 

a history of complications of pregnancy, such as GDM, HDP, and pregnancy loss, are at an 

increased risk of developing CVD later in life. Furthermore, CVD tends to occur at an earlier 

age in women with a history of these complications, increasing the individual and social 

burden associated with CVD (Asgharvahedi et al., 2022; Asgharvahedi et al., 2019; Vahedi et 

al., 2020). Thus, it is crucial to focus more on sex-specific clinical care and research to 

diverse cultural and linguistic backgrounds are more likely to have poor knowledge about 

CVD risk factors (Nutbeam & Lloyd, 2021). 

contribute to the prediction of CVD risk in women. A sex-specific approach to cardiovascular 

health management offers an opportunity to identify at-risk women, formulate tailored 

preventive guidelines, offer targeted education, and implement effective strategies to enhance 

their comprehension of associated risks more accurately. This approach can also encourage 

their participation in cardiovascular disease risk reduction behaviors (Arnott et al., 2020). 

To tackle the cardiovascular disease burden in women, it is crucial that healthcare 

providers are well-versed in cardiovascular disease risk and its associated factors, particularly 

those linked to pregnancy complications. This knowledge equips them to offer appropriate 

information and guidance to women effectively. Furthermore, there is a need to improve 

communication between healthcare providers and women, particularly in terms of discussing 
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aimed at improving knowledge and awareness of CVD risk factors in both healthcare 

providers and women. 

The study findings revealed a deficiency in adequate CVD risk management by 

healthcare providers, with only 20.2% reporting effective practice in managing CVD risk in 

women with a history of pregnancy complications, who are at high risk for CVD. Although a 

statistically significant correlation was found between providers’ knowledge and their CVD 

risk-management practices, the correlation was weak, suggesting that factors beyond 

knowledge may have influenced their risk-management behaviors. The reasons for this could 

be multifaceted and may include poor motivation, inadequate time, excessive work pressure, 

insufficient budget, or unhelpful health policies (Uchmanowicz et al., 2021). 

individual risk factors, prevention strategies, and lifestyle modifications. This can be 

achieved using diverse and tailored educational strategies, including educations videos, 

pamphlets, and online resources, as well as through ongoing education and training for 

healthcare providers. Further research is needed to explore the effectiveness of interventions 

Based on the findings of the current study, it was observed that while women had an 

acceptable level of knowledge regarding some CVD risk factors, such as increased risk with 

older age, positive family history, and associations with high blood pressure, blood 

cholesterol, and BMI, their knowledge regarding other factors like miscarriage, stillbirth, 

HDP, and GDM was notably lower. Similarly, healthcare providers demonstrated good 

understanding of traditional CVD risk factors but had deficiencies in knowledge regarding 

precise cut-off points for specific criteria and awareness of increased CVD risk among 

women with a history of miscarriage and stillbirth, although they showed better knowledge 

regarding associations with HDP and GDM. Addressing these knowledge gaps is crucial for 

improving CVD risk assessment and management effectiveness. 
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One concerning finding from this study was that a significant proportion of healthcare 

providers did not believe in or were unsure about the effectiveness of available CVD risk-

reducing programs. Such lack of knowledge or negative attitudes about the effectiveness of 

preventive measures can adversely affect the uptake of CVD prevention guidelines, leading 

to negative outcomes in CVD prevention and management (Nieuwlaat et al., 2013; 

Uchmanowicz et al., 2021). The associations between various pregnancy complications and 

CVD have important implications for delivering preventive strategies to lower CVD risk in 

affected women. Early diagnosis of these complications can help identify a woman’s risk of 

CVD at a young age. Women of childbearing age who have had a pregnancy complication 

may benefit from counselling during and/or after pregnancy, as well as adopting healthy 

lifestyle changes, such as limiting inter-pregnancy weight gain (Oliver-Williams et al., 2022). 

Implications and recommendations for clinical practice 

The study highlighted a substantial lack of knowledge and adherence to recommended 

practices among women with a history of pregnancy complications and healthcare providers. 

More than 50% of the women surveyed reported not monitoring their blood pressure 

regularly, while only 25.8% had their blood sugar levels checked within the last year. 

Moreover, approximately 30% of participants did not undergo blood cholesterol testing in the 

last 12 months, and over a quarter were unsure of their cholesterol levels. These findings are 

alarming, considering that both American and European guidelines identify pregnancy 

complications as a significant risk factor for future CVD (Fossum et al., 2018). The Society 

of Obstetric Medicine of Australia and New Zealand Guideline for the Management of 

Hypertensive Disorders of Pregnancy recommend that women with a history of pre-

eclampsia should have an annual blood-pressure check and regular assessment of other CVD 

risk factors such as serum lipids, and receive counselling on smoking cessation, achieving 
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and maintaining a healthy weight, healthy eating, and physical activity (Hutchesson et al., 

2018). These guidelines highlight the importance of ongoing monitoring and prevention 

strategies for women who have experienced pregnancy complications and are at increased 

risk for CVD. 

Furthermore, the study’s findings suggest that only about one third of healthcare 

providers assessed the risk of CVD in women with specific pregnancy complications or 

discussed their CVD risk with them. It is important to regularly monitor this high-risk group 

of women for future CVD and provide lifestyle interventions to reduce smoking and 

overweight and improve diet and physical activity. When necessary, targeted 

pharmacological treatment of important mediators, such as hypertension and diabetes 

mellitus, should also be considered (Riise et al., 2019). These interventions can help reduce 

the risk of CVD in women who have experienced pregnancy complications and improve their 

long-term health outcomes. 

In a busy practice, gynaecologists and obstetricians may not have enough time to 

adequately discuss CVD risk among women who have experienced pregnancy complications 

that increase their risk of future CVD. They may prioritise discussing current and more 

immediate health issues rather than the long-term effects of pregnancy complications. 

General practitioners and midwives can play an essential role in this regard, spending more 

time with women to discuss their increased risk of CVD, answer their questions, and address 

their concerns. 

Moreover, the study’s findings highlight that less than half of healthcare providers 

(43.8%) feel confident in assessing the risk of CVD in women with pregnancy complications, 

which could reflect their inadequate knowledge about the risk factors of CVD associated with 

these complications. Therefore, it is essential to provide healthcare providers with training 

and education on the prevention, assessment, and management of CVD in women with a 
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history of pregnancy complications. This can improve their confidence and ability to deliver 

effective preventive strategies to this high-risk group of women. 

Another crucial issue is proper communication and referral of affected women across 

different healthcare professions. Effective collaboration between different healthcare 

providers is critical in ensuring good healthcare across a range of patient contexts (Watson et 

al., 2016). However, there is evidence to suggest that different disciplines, such as 

nursing/midwifery, medicine, and allied health, have separate guidelines, which can impact 

the ability of different healthcare providers to collaborate effectively (Watson et al., 2016). 

One study reported that the division of healthcare between two healthcare provider 

from various professions could have played a role in the inadequate postpartum care received 

by women following GDM (Ehrenthal & Catov, 2013). Hence, appropriate communication 

and handover of women’s obstetric history across different types of healthcare providers is an 

essential component of the health system. This ensures that women receive adequate and 

coordinated care, reducing the risk of adverse outcomes, and improving their overall health 

and wellbeing. Therefore, this study makes the following recommendations: 

• Education and training programs should be developed and implemented for healthcare

providers to improve their knowledge and confidence in assessing and managing

CVD risk in women with complications of pregnancy.

• Efforts should be made to increase public awareness and understanding about the

potential long-term health impacts of complications of pregnancy, including increased

risk of developing CVD later in life.

• Women who have experienced one or more types of pregnancy complications should

be identified in a timely and efficient manner. Their risk for developing CVD should

be comprehensively assessed, and interventions should be initiated to modify their

risk factors and encourage lifestyle changes aimed at reducing their future CVD risk.
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• Postpartum transitional clinics can play a crucial role in supporting women who have

experienced a complicated pregnancy. These clinics provide an opportunity for a

detailed discussion about the complications of pregnancy and their long-term health

impact, including cardiovascular health. By offering this support, women can better

understand the potential risks and take necessary steps to reduce their risk for

developing CVD.

• Multidisciplinary, high-quality, and evidence-based clinical practice guidelines should

be widely available to all healthcare providers to follow in their clinical practice. This

will ensure that patients receive consistent and effective care, regardless of the

healthcare provider they see. By utilising these guidelines, healthcare providers can

make informed decisions about the best course of treatment for their patients and

improve patient outcomes.

• Multidisciplinary approaches should be considered when developing CVD risk

reduction programs, implementing behaviour change strategies, and delivering

preventive services in primary care. By utilising a team-based approach, healthcare

providers can provide comprehensive care that addresses all aspects of CVD risk,

including medical, lifestyle, and social factors. This can lead to better patient

outcomes and improved population health.

• An appropriate and clear referral system between different levels of healthcare

providers is essential. This ensures that patients receive the appropriate level of care

based on their individual needs and that healthcare providers can collaborate

effectively to manage patient care. A clear referral system can also help to reduce

unnecessary hospitalisations, ensure timely access to specialised care, and improve

patient outcomes.
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Implications and recommendations for education 

Complications of pregnancy can provide insight into a woman’s long-term cardiovascular 

risk and present an opportunity to engage in CVD prevention. However, there is a significant 

knowledge gap among both women and healthcare providers regarding the prolonged adverse 

effects of pregnancy complications on the cardiovascular system. These findings highlight 

the need for education and awareness efforts aimed at both patients and healthcare providers. 

By increasing knowledge and awareness, patients can be empowered to take steps to reduce 

their CVD risk, and healthcare providers can improve their ability to identify and manage 

CVD risk factors in this patient population. 

Primary healthcare providers, including general practitioners and midwives, along 

with women’s health specialists such as obstetricians, have a unique opportunity to liaise 

with women and their families during the postpartum phase of their lives. By sharing 

important, evidence-based information on women’s health throughout this phase, healthcare 

providers can empower women to take action to improve their own future health and 

contribute to a healthier future for themselves, their families, and their communities. 

However, additional work is needed to better educate women about their risk of CVD so that 

they can become more active in their own care (O’Kelly et al., 2022). 

Health education is an essential component of any health promotion program, and it 

can increase the likelihood of adopting healthy behaviours among individuals and society 

(Pueyo-Garrigues et al., 2019). Increasing knowledge and awareness of CVD risk factors and 

symptoms has been shown to improve patient engagement with healthy behaviours and 

medication adherence (O’Kelly et al., 2022). Therefore, healthcare providers should prioritise 

patient education and work to improve health literacy among their patient population. This 

can include providing educational materials, offering counselling sessions, and utilising 

technology to improve patient engagement and understanding of their own health. 
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The findings of this study also indicate a knowledge gap among healthcare providers 

regarding the implementation of preventive strategies in affected women. Therefore, it is 

essential to provide professional continuing education and in-service training on the 

significance of primary and secondary prevention of heart disease to first-line healthcare 

providers. This will equip them with the necessary knowledge, attitudes, and skills to assume 

this role within their clinical practices. Additionally, further education for women’s health 

specialists, including obstetricians and gynaecologists, is necessary to recognise obstetric 

complications as ‘red flags’ for the risk of future CVD in women (Aslam et al., 2021). 

To improve care and reduce the burden of CVD, all medical students and registrars 

should receive education regarding the importance of reproductive history-taking as part of 

their core educational curriculum. These educational programs should provide healthcare 

providers at all levels of practice with the necessary information and latest updates about sex-

specific CVD risk factors, screening, and preventive strategies. As CVD is considered a 

national health priority, all healthcare providers should be knowledgeable about this disease 

to effectively reduce its burden. 

In addition, the findings of this study indicate that a significant proportion of 

healthcare providers (90.5%) believe that it is their responsibility to assess, refer, or manage 

CVD risk in women with complications of pregnancy. While this is a promising finding, 

there is still a need for specific educational programs to assist healthcare providers in feeling 

more confident and motivated to engage in assessing and managing CVD in women. Such 

programs could focus on the latest guidelines and recommendations for the management of 

CVD risk in women with complications of pregnancy, as well as strategies for effective 

communication with patients and promoting healthy lifestyle changes. By improving 

healthcare provider knowledge and confidence in managing CVD risk, better outcomes can 

be achieved for women with a history of complications of pregnancy. 
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Moreover, women’s cardiovascular health topics should be featured more 

prominently at professional society conferences so that all providers may feel better informed 

about the unique aspects of caring for women with CVD (O’Kelly et al., 2022). Such 

educational initiatives will not only improve knowledge and skills but also help to promote 

collaboration between different healthcare professionals and provide more comprehensive 

care for women with complications of pregnancy. Therefore, the following recommendations 

are made: 

• Educational programs for both women and healthcare providers should be designed

and implemented at an appropriate time to discuss the long-term health effects of

complications of pregnancy, including the increased risk of CVD. This could include

providing education to women during their antenatal and postpartum periods, as well

as educating healthcare providers who care for women during these phases. It is

important to ensure that the information is evidence-based and culturally appropriate,

and that it is delivered in a manner that is accessible and understandable to all women

and healthcare providers. By improving knowledge and awareness of CVD risk

factors and symptoms, educational programs can help women to become more active

in their own care and contribute to modifying their lifestyle and reducing their future

CVD risk.

• Raising awareness about CVD as the leading cause of death in Australia and globally

is important. Social media and other digital platforms can be powerful tools for

disseminating information and engaging with communities. By using these platforms,

healthcare organisations, public health agencies, and other stakeholders can educate

the public about CVD risk factors, symptoms, and preventive measures. This can help

to reduce the incidence of CVD and improve outcomes for individuals at risk.

Additionally, community-based education programs and initiatives can be developed
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to improve knowledge and awareness of CVD and its risk factors among various 

demographic groups, including women. By engaging with communities in this way, 

people can work together to reduce the burden of CVD and promote cardiovascular 

health for all. 

• Comprehensive and specific education and in-service programs are necessary for all

healthcare providers to stay up to date on the latest evidence-based practices and

guidelines related to women’s health. This is particularly important for providers who

care for women during and after pregnancy, as they play a critical role in identifying

and managing potential cardiovascular risk factors. These educational programs can

include training on risk assessment, lifestyle interventions, and management of CVD

risk factors such as hypertension, diabetes, and dyslipidaemia. Additionally, these

programs can address the unique aspects of caring for women with CVD, including

reproductive history-taking and the management of complications of pregnancy. By

providing healthcare providers with the necessary knowledge, skills, and resources,

we can improve the quality of care and outcomes for women at risk of CVD.

• Interprofessional education sessions should be provided to healthcare providers,

including midwives, nurses, general practitioners, and healthcare specialists, to

provide opportunities for them to learn with, from, and about each other. This can

help them develop the necessary knowledge, skills, and attitudes required to support

women’s health effectively. These educational sessions can help bridge gaps in

knowledge and promote collaboration and communication between different

healthcare providers, leading to improved patient outcomes.

Implications and recommendations for policy makers 
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It is concerning that current guidelines and policies regarding the assessment and 

management of CVD risk in women with a history of complications of pregnancy are 

inadequate in both primary and acute care settings. This is especially alarming given the 

growing body of evidence indicating that complications of pregnancy are associated with an 

increased risk of CVD later in life. For example, guidelines recommend that women with a 

history of HDP undergo cardiovascular screening, but there is a lack of guidance on when to 

initiate this screening (Visseren et al., 2021). Studies have shown that blood pressure in these 

affected women increases within 5 years postpartum, indicating that screening should be 

done earlier rather than later. Improved guidelines and policies are needed to ensure that 

women with a history of complications of pregnancy receive appropriate screening and 

management to reduce their risk of CVD.  

Healthcare providers must receive education about the significance of recognising and 

managing CVD risk factors in women who have a history of pregnancy complications. It is 

equally important to enhance awareness among these women about their heightened risk of 

developing CVD. Research has shown that healthcare providers who possess knowledge 

about the association between GDM and future diabetes are more likely to conduct further 

testing and interventions, emphasising the necessity of increasing awareness of CVD risk 

factors among both healthcare providers and women (Ehrenthal & Catov, 2013). 

It should also be noted that current guidelines and recommendations for CVD risk 

assessment and management are primarily based on research conducted on male and older 

patient groups (Brown et al., 2018; Lowe et al., 2015). Therefore, it may not be appropriate to 

apply these guidelines to women in the early postpartum years who have experienced 

different types of pregnancy complications. There is a need for more specific and tailored 

recommendations for managing CVD risk in this population. 
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In conclusion, a comprehensive and national policy of follow-up and management 

strategies for women with different types of pregnancy complications is needed. Such 

policies should be based on well-designed studies and recommendations that consider the 

unique needs and risks of women in the early postpartum years. This would ensure that 

women receive appropriate screening, management, and support to reduce their risk of CVD 

and improve their long-term health outcomes. This study makes the following 

recommendations: 

• Policy makers must prioritise the development, rigorous evaluation, and systematic

deployment of strategies that address women’s health, with a particular focus on

complications of pregnancy. These strategies should aim to improve screening,

assessment, management, and follow-up care for women who have experienced

pregnancy complications, such as HDP, GDM, and pregnancy loss. Additionally,

these strategies should be designed to address the unique needs and risks of women in

the early postpartum years.

• By implementing evidence-based strategies for screening, assessment, management,

and follow-up care for women who have experienced pregnancy complications,

policymakers can reduce the burden of CVD in women and improve their long-term

health outcomes. This would require collaboration between healthcare providers,

researchers, and policymakers to develop evidence-based guidelines and policies that

prioritise the health of women and their families.

• To ensure the development of comprehensive and effective policies for the

assessment and management of CVD risk in women with a history of pregnancy

complications, policymakers should work collaboratively with multidisciplinary

groups of healthcare providers. This should include midwives, general practitioners,

and specialists in areas such as obstetrics, cardiology, endocrinology, and public
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health. These groups should be involved in the development, implementation, and 

evaluation of policies to facilitate discussion, referral, comprehensive education, and 

follow-up programs for women who have experienced different types of pregnancy 

complications. This would ensure that policies are evidence-based and consider the 

unique needs and perspectives of different healthcare providers and their patients.  

Implications and recommendations for future research 

Although the association between complications of pregnancy and future CVD risk has been 

well established, the pathophysiology of sex-specific CVD risk factors and their mechanistic 

links to future CVD remains unclear. A better understanding of the underlying 

pathophysiology could help inform the development of specific prevention strategies for 

improving heart health in women. 

Currently, several CVD risk prediction models exist, such as the Framingham Risk 

Score, the Reynolds Risk Score, the SCORE equation, the PCEs, and the QRISK score. 

However, none of these models consider a history of complications of pregnancy as a 

variable for predicting individual cardiovascular risk. As a result, it is not clear how effective 

these tools are at predicting CVD risk among women who have experienced pregnancy 

complications. To improve cardiovascular risk prediction among affected women, it is 

important to consider a history of complications of pregnancy as a relevant risk factor. By 

including this variable in existing CVD risk prediction models, healthcare providers may be 

better able to identify women who are at high risk for CVD later in life. This, in turn, could 

provide an opportunity for early cardiovascular risk screening and the implementation of 

individualised primary prevention programs. Therefore, this study makes the following 

recommendations: 
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• Future research should focus on gaining a better understanding of the

pathophysiology underlying miscarriage, stillbirth, HDP, and GDM, and how these

conditions contribute to the development of CVD. This could help identify specific

sex-specific risk factors and mechanistic links that may be relevant to the

development of CVD in affected women.

• More research is needed to determine the most effective screening and management

strategies for women with a history of pregnancy complications. This may involve

evaluating the effectiveness of current screening tools and prevention programs, as

well as developing new approaches that are tailored to the unique needs of affected

women. Larger studies with long-term follow-up should be undertaken to determine

whether including additional variables such as miscarriage/recurrent miscarriage,

stillbirth, HDP, and GDM to the CVD risk prediction models could improve their

accuracy in estimating CVD risk in women. This could help to identify women who

are at higher risk of developing CVD and ensure that appropriate prevention and

management strategies are implemented early.

• Further research is warranted to comprehensively examine healthcare providers’

perceptions of the existing CVD prevention programs, as a favourable attitude is a

crucial factor that facilitates the adoption and execution of CVD risk-mitigation

policies and protocols.

• Research should be conducted to identify effective strategies for reducing CVD risk

in women with complications of pregnancy and to evaluate the effectiveness of

current interventions.
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Conclusion of the chapter 

In view of closing the knowledge gap and developing awareness in women and healthcare 

providers about the risk of CVD in women with a history of pregnancy complications, this 

chapter outlined the conclusion of the study and discussed implications of the study findings, 

as well as implications and recommendations for future clinical practice, education, policy, 

and research. The findings indicate a need for the development of educational and skill 

resources, as well as improvements to clinical practice and referral systems. Enhancing 

knowledge and awareness among both women with a history of pregnancy complications and 

healthcare providers may result in more timely and improved subsequent counseling, 

management, and enhancement of the CVD health of these high-risk women. 
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Appendices 

All appendix material is reproduced here as it was used in the study. 

Appendix A: Human Research Ethics Committee Approval 

Address for all correspondence  
Research ETHICS AND GOVERNANCE Office 
Royal Prince Alfred Hospital  
CAMPERDOWN NSW 2050  
TELEPHONE: (02) 9515 6766  

 EMAIL: SLHD-RPAEthics@health.nsw.gov.au  

 X19-0437& 2019/ETH13440 

13 December 2019  

This letter constitutes ethical approval only. You must NOT commence this research 
project at ANY site until you have submitted a Site Specific Assessment Form to the 

Research Governance Officer and received separate authorisation from the Chief 
Executive or delegate of that site.  

Dear Professor Khajehei, 

Re:  X19-0437 & 2019/ETH13440 – ‘The Risk of Cardiovascular Disease in Women 
with a history of Pregnancy Complications: From Awareness to Management of 
the Risk’  

The Executive of the Ethics Review Committee, at its meeting of 13 December 2019 
considered your correspondence of 9 December 2019. In accordance with the decision made 
by the Ethics Review Committee, at its meeting of 13 November 2019, ethical approval is 
granted.  

The proposal meets the requirements of the National Statement on Ethical Conduct in 
Human Research.  

This approval includes the following: 

• HREA (Version 3, 6 December 2019)

• Protocol (Version 4, 13 December 2019)

• Participant Information Sheet Patient (Master Version 3, 13 December 2019)

• Participant Information Sheet Clinician (Master Version 3, 13 December 2019)
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• Consent Form (Master Version 3, 13 December 2019)

• Patient Survey (Master Version 2, 27 November 2019)

• Clinician Survey (Master Version 2, 27 November 2019)

• Email to Managers (Version 1, 27 November 2019)

• Research Data Management Plan

You are asked to note the following: 

On the basis of this ethics approval, authorisation may be sought to conduct this 
study within any NSW/QLD/VIC/SA/WA/ACT public health organisation 
and/or within any private organisation which has entered into an appropriate 
memorandum of understanding with the Sydney Local Health District, Sydney 
Local Health Network or the Sydney South West Area Health Service.  

The Committee noted that authorisation will be sought to conduct the study at the following 
sites:   

• Royal North Shore Hospital

• Westmead Hospital

• This approval is valid for five years, and the Committee requires that you furnish it
with annual reports on the study’s progress beginning in December 2020. If
recruitment is ongoing at the conclusion of the four year approval period, a full re-
submission will be required. Ethics approval will continue during the re-approval
process.

• This human research ethics committee (HREC) has been accredited by the NSW
Department of Health as a lead HREC under the model for single ethical and
scientific review and is constituted and operates in accordance with the National
Health and Medical Research Council’s National Statement on Ethical Conduct in
Human Research and the CPMP/ICH Note for Guidance on Good Clinical Practice.

• You must immediately report anything which might warrant review of ethical
approval of the project in the specified format, including unforeseen events that might
affect continued ethical acceptability of the project.

• You must notify the HREC of proposed changes to the research protocol or conduct
of the research in the specified format.

• You must notify the HREC and other participating sites, giving reasons, if the project
is discontinued at a site before the expected date of completion.

• If you or any of your co-investigators are University of Sydney employees or have a
conjoint appointment, you are responsible for informing the University’s Risk
Management Office of this approval, so that you can be appropriately indemnified.
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• Where appropriate, the Committee recommends that you consult with your Medical
Defence Union to ensure that you are adequately covered for the purposes of
conducting this study.

Should you have any queries about the Committee’s consideration of your project, please 
contact me. The Committee’s Terms of Reference, Standard Operating Procedures, 
membership and standard forms are available from the Sydney Local Health District 
website.  

A copy of this letter must be forwarded to all site investigators for submission to the 
relevant Research Governance Officer.  

The Ethics Review Committee wishes you every success in your research. 

Yours sincerely, 

Patricia Plenge  
Executive Officer  
Ethics Review Committee (RPAH Zone) HERC\EXCOR\19-12 

Production Note:

Signature removed prior to publication.



293 

Appendix B: University of Technology Sydney, Ethics Ratification 

Dear Applicant 

Re: ETH20-4707 - 
‘The Risk of Cardiovascular Disease in Women with History of Pregnancy 
Complications: From Awareness to Management of the Risk.’ 

[External Ratification: Sydney Local Health District Research, HREC approval X19-
0437 & 2019/ETH13440 – ‘The Risk of Cardiovascular Disease in Women with 
History of Pregnancy Complications: From Awareness to Management of the Risk’ – 
This approval is valid for five years, and the Committee requires that you furnish it 
with annual reports on the study’s progress beginning in December 2020.] 

The UTS Human Research Ethics Expedited Review Committee has reviewed your 
application and agreed that the application meets the requirements of the NHMRC 
National Statement on Ethical Conduct in Human Research (2007). I am pleased to 
inform you that your external ethics approval has been ratified. 

This ratification is subject to the standard conditions outlined in your original letter of 
approval.  

You are reminded that this letter constitutes ethics approval only. This research 
project must also be undertaken in accordance with all UTS policies and guidelines 
including the Research Management Policy. 

Your approval number is UTS HREC REF NO. ETH20-4707. 

Approval will be for the period specified above and subject to the provision of annual 
reports and evidence of continued support from the above-named Committee. 

Please note that the ethical conduct of research is an on-going process. The 
National Statement on Ethical Conduct in Research Involving Humans requires us to 
obtain a report about the progress of the research, and in particular about any 
changes to the research which may have ethical implications. This report form must 
be completed at least annually, and at the end of the project (if it takes more than a 
year). The Ethics Secretariat will contact you when it is time to complete your first 
report. 

This research must be undertaken in compliance with the Australian Code for the 
Responsible Conduct of Research and National Statement on Ethical Conduct in 
Human Research. 

You should consider this your official letter of approval. If you require a hardcopy 
please contact the Ethics Secretariat. 

To access this application, please click here, a copy of your application has also been 
attached to this email. 
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We value your feedback on the online ethics process. If you would like to provide 
feedback please do so here. 

If you have any queries about your ethics approval, or require any amendments to 
your research in the future, please don’t hesitate to contact the Ethics Secretariat 
and quote the ethics application number (e.g. ETH20-xxxx) in all correspondence. 

Yours sincerely, 

A/Prof Beata Bajorek 
Chairperson 
UTS Human Research Ethics Committee 
C/- Research Office 
University of Technology Sydney 
Research.Ethics@uts.edu.au | Website 
PO Box 123 Broadway NSW 2007 

Ref: E39 
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Appendix C: Participant Information Sheet (Women) 

Participant Information Sheet 

Study Title: The Knowledge and Awareness of Cardiovascular Disease Risk in Women with 
a history of Complications of Pregnancy 

Short Title: Cardiovascular Disease Risk in Women 
Investigator: Farnoosh Asghar Vahedi 

Principal Supervisor: Dr Leila Gholizadeh 
Co-Supervisor: A/Prof Marjan Khajehei, Dr Fiona Orr 

Introduction 

You are invited to participate in this online study because you experienced a complication in 
one of your previous pregnancies. This could be high blood pressure, gestational diabetes, 
miscarriage or stillbirth. The aim of this research is to assess the knowledge and awareness of 
women with history of complications of pregnancy of cardiovascular disease risk factors. We 
are also interested in researching how health care providers communicate with and manage 
cardiovascular disease risk in these women. 

The study is being conducted by Ms Farnoosh Asghar Vahedi who is a PhD candidate at the 
Faculty of Health in the University of Technology Sydney, under the supervision of Dr Leila 
Gholizadeh, A/Prof Marjan Khajehei and Dr Fiona Orr. The results of the research findings 
will be published in relevant journals and will be disseminated in a form of a PhD thesis. 

This Participant Information Sheet/Consent Form gives you information about the research 
project. This information will help you decide whether or not you want to take part in the 
research. Please read this information sheet carefully. Ask questions about anything that you 
do not understand or want to know more about. 

The study is being conducted by Ms. Farnoosh Asghar Vahedi, who is a PhD candidate at the 
Faculty of Health in the University of Technology Sydney, under the supervision of Dr Leila 
Gholizadeh, A/Prof Marjan Khajehei and Dr Fiona Orr. The results of the research findings 
will be published in relevant journals and will be disseminated in a form of a PhD thesis. 

If you are interested to receive the results of the study, you may write your email address on 
the consent form, so that you will receive a copy of the results once the study is completed.  

The study is being internally funded by in-kind support from the participating hospitals. 
There are no conflicts of interest to declare for this study and there is no potential for 
principal investigator to receive financial benefits from the outcomes of this study.  

Study Procedures 
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We aim to recruit 299pregnant women to this study. The Relevant Authorities in this research 
study are the Faculty of Health at University of Technology Sydney and the Department of 
Women’s and Newborn Health at Westmead Hospital and Royal North Shore hospital. 

If you agree to participate in this study, you will be asked to sign the Participant Consent 
Form. You will need to answer a series of online questionnaires, which will take 
approximately 15-20 minutes to complete. The questionnaires will cover information 
regarding your demographic, heart health, life style and your understanding of heart disease 
risk and risk factors. The questionnaires will be anonymous and will be kept separately from 
your consent.  

Study population 
Inclusion criteria: The study inclusion criteria include women ≥ 18 years old, have a history 
of at least one of the complications of pregnancies including hypertensive disorders in 
pregnancy, gestational diabetes, miscarriage or stillbirth, being able to speak, read and 
understand English, and provide a consent to participation in the study.  
Exclusion criteria: Women < 18 years of old and/or without any pregnancy complications 
will be excluded from the study. Furthermore, those who are mentally and/or cognitively 
impaired, have severe physical health issue disease, and unable to speak, read and understand 
English will be excluded. 

Risks 
Answering questions about cardiovascular disease may cause you distress. We will 
encourage you to communicate with your general practitioner about your cardiovascular 
health and will provide information on available mental health or social services, if needed. 
Benefits 
There will be no direct benefit to you from your participation in this research. However, the 
results of this research will help the researchers to understanding the gap in knowledge and 
practice and how they can improve the health of women with complicated pregnancies in the 
future. 

Voluntary Participation 

Participation in this research is voluntary. If you are interested in participation, you can sign 
the consent form. By signing it you are agreeing that you:

• Understand what you have read. 

• Consent to take part in the research project. 

If you do decide to take part, you will be given this Participant Information and Consent 
Form to sign and you will be given a copy to keep. If you decide to take part and later change 
your mind, you are free to withdraw from the project at any time before completing and 
handing the questionnaire. Because the questionnaire is going to be anonymous, so it would 
not be possible to pull it out. 
In case you participate in the study through online questionnaire, completing the survey is 
considered to be implied consent. 
Confidentiality 
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This is an anonymous study. This means you do not need to write your name on the study 
questionnaires, no identifying information will be collected from you and no follow up will 
be required. After we have collected yours and other’s answers to the questions, we will 
analysis them and write up the results.  

After you sign the consent form, if you change your mind and decide to withdraw, you can 
simply disregard the questionnaire, not answer any questions and close the internet browser. 
If you are in the middle of the questionnaire and decide to withdraw, you can stop answering 
the rest of the questions and close your internet browser. In this case, your responses will not 
be collected. However, if you have submitted your responses already (either online or paper 
format), you cannot withdraw from the study, as the survey is anonymous and the researchers 
will not be able to identify your responses among others. 
The electronic data will be saved in password protected electronic data management REDCap 
and will be stored in a password protected computer. The computer will be secured with 
automatic screen locking after 5 minutes of inactively and no one except the research team 
will have access to the data. The file containing data will also be protected against virus or 
malicious software. Paper questionnaires will be stored in a locked cabinet in a locked room 
(Dr Leila Gholizadeh’s office) at the UTS. The copies (both electronic and hardcopies) will 
be stored for five years, after which they will be destroyed securely. I.e., the paper documents 
will be shredded and deposited into the security bin at the UTS, and the electronic files and 
any back-ups will be permanently deleted from the computers. It is anticipated that the results 
of this research project will be published and/or presented in a variety of forums using 
aggregated data, such as numbers and percent or means in groups and not individual 
information. However, in none of publications and/or presentations, you can be individually 
identified.  

Ethics approval and complaints 

This study has been approved by the Ethics Review Committee (RPAH Zone) of the Sydney 
Local Health District. Any person with concerns or complaints about the conduct of this study 
should contact the Executive Officer on 02 9515 6766 and quote protocol number X19-0437.  

The conduct of this study at the participating hospitals has been authorised by the Sydney 
Local Health District. Any person with concerns or complaints about the conduct of this 
study may also contact the Research Governance Officer on 02 9515 6766 and quote protocol 
number [X19-0437&2019/ETH13440]. 

Further information and who to contact 
If you want any further information about this project, you can contact the research midwives 
involved in the study at the hospital that you were enrolled in via the following numbers.  

Clinical contact person 

Researcher Mrs Farnoosh Asghar Vahedi 

Contact 
Farnoosh.asgharvahedi@student.uts.edu.au 
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If you have any complaints about any aspect of the project, the way it is being conducted or 

any questions about being a research participant in general, then you may contact: 

Reviewing HREC approving this research and HREC Executive Officer details 
Local HREC Office contact (Single Site -Research Governance Officer) 

Co-supervisor A/Prof Marjan Khajehei 

Contact Email: Marjan.Khajehei@health.nsw.gov.au 
Mob 

Reviewing HREC name Sydney LHD HREC 
HREC Executive Officer Ms Patricia Plenge 

Telephone (02) 9515 6766

Email patricia.plenge@health.nsw.gov.au 
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Appendix D: Participants’ Consent Form (Women’s Study) 

Consent Form 

Study Title: The Knowledge and Awareness of Cardiovascular Disease Risk in Women with a 
history of Complications of Pregnancy 

Short Title: Cardiovascular Disease Risk in Women 

Investigator: Farnoosh Asghar Vahedi 
Principal Supervisor: Dr Leila Gholizadeh 

Co-Supervisor: Dr Marjan Khajehei, Dr Fiona Orr 
Declaration by Participant 

I, ........................of............................................................................................... [address] 
have read and understood the information for participants on the above named research study 

and have discussed the study with ........................................................................................... 

I have been made aware of the procedures involved in the study, including any known or 

expected inconvenience, risk, discomfort and of their implications as far as they are currently 

known by the researchers. 

I freely choose to participate in this study and understand that I can withdraw at any time. 

I also understand that the research study is strictly confidential. 

I hereby agree to participate in this research study. 

☐ I would like to receive the link to the online survey:
Email:…………………………………….……………………………………… , Or 

Mobile: …………………………………………… 

☐ I would like to be emailed a copy of the study results:
Email:…………………………………….……………………. 

NAME: .................................................................................................... 

SIGNATURE: ......................................................................................... 

DATE: ...................................................................................................... 

NAME OF RESEARCHER: .................................................................. 

SIGNATURE OF RESEARCHER: ...................................................... 



300 

Appendix E: The Survey Package for the Women’s Study 

Dear Research Participant 

This survey package consists of several sections including sociodemographic information, 
obstetric history, cardiovascular risk factors, and knowledge and awareness about 
cardiovascular disease in women. 

Please read each question carefully and tick the box that applies to you. 

Section 1: Sociodemographic and Medical History 

1. What is your age?.................. years 

2. What is your ethnicity?

☐ Australian

☐ Australian Aboriginal or Torres Islander

☐ New Zealander

☐ European, British or Irish

☐ North African, Middle Easter or Sub Saharan African

☐ South East Asian or North Asian

☐ North American, South or Central American

3. What is your highest level of education?

☐ Primary school

☐ Secondary school

☐ Certificate

☐ Diploma

☐ Bachelor’s degree

☐ Postgraduate degree
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4. How would you rate your financial situation?

☐ Excellent

☐ Good

☐ Fair

☐ Poor

5. What is your marital status?

☐ Single/never married

☐ Married

☐ De facto

☐ Divorced

☐ Separated

6. How many miscarriages (pregnancy loss before 20 weeks of pregnancy) have you had?

☐ None

☐ 1

☐ 2

☐ 3 or more

7. How many stillbirths (pregnancy loss after 20 weeks of pregnancy) have you had?

☐ None

☐ 1

☐ 2

☐ 3 or more

8. Have you been diagnosed with high blood pressure during any of your pregnancies (in the

form of pre-eclampsia, gestational hypertension, or eclampsia)?

☐ Yes

☐ No

☐ I don’t know
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9. Have you been diagnosed with gestational diabetes in any of your pregnancies (in the form

of diet control or insulin dependent)?

☐ Yes

☐ No

☐ I don’t know
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Section 2: Cardiovascular Risk Factors 

1. Weight ……. Kg 

2. Height…….cm

3. Do you currently smoke?

☐ No

☐ Yes

☐  If yes, how many cigarettes do you smoke per day? ...................  

4. Did you smoke when you were not pregnant?

☐ No

☐ Yes

☐ If yes, how many cigarettes did you smoke per day? …………………… 

5. Which one of the items below best describes your physical activity?

☐ Moderate physical activity at least 150 minutes per week

☐ Moderate physical activity less than 30 minutes less than 5 days in a week

☐ Little or no physical activity

6. Do you have your blood pressure checked regularly?

☐ Yes

☐ No

7. Do you have a high blood pressure (blood pressure greater than or equal to 140/90)?

☐ Yes

☐ No

☐ I don’t know

8. Is your blood pressure usually within the recommended range, i.e., less than 120/80

mmHg?

☐ Yes

☐ No

☐ I don’t know
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9. Do you have a family history of heart disease?

☐ Yes

☐ No

☐ If yes, who in your family has heart disease?................... 

10. Have you ever being diagnosed with high blood pressure?

☐ Yes

☐ No

11. Have you had your blood sugar level checked within the last 12 months?

☐ Yes

☐ No

12. Have you ever been diagnosed with diabetes?

☐ Yes

☐ No

13. Is your fasting blood sugar level usually within the recommended range of 4.0 to 5.9

mmol/L?

☐ Yes

☐ No

☐ I don’t know

14. Have you had your blood cholesterol level checked within the last 12 months?

☐ Yes

☐ No

15. Do you have high blood cholesterol (total cholesterol level greater than 5 mmol/L)?

☐ Yes

☐ No

☐ I don’t know

16. Is your blood cholesterol level usually within the recommended range of less than

5mmol/L?

☐ Yes

☐ No

☐ I don’t know
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17. Have any of you family members (father, mother, sister, or brother) been diagnosed with

heart disease before the age of 65?

☐ Yes

☐ No

☐ I don’t know
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Section 3: The Knowledge of Cardiovascular Disease Risk and Risk Factors in Women 

with a History of Complications of Pregnancy Questionnaire  

The questions in the following section aim to assess your knowledge and awareness about 

different aspects of heart disease. Please note that very few people answer all these questions 

correctly. So, just do the best you can. For each item below, please put a checkmark in either 

the ‘True’, ‘False’, or ‘I don’t know’ column. 

Questions True False I don’t know 

1. A woman would always know if she has a heart disease.

2. Heart disease is better defined as a short-term illness than a

chronic or long-term illness.

3. Heart disease is the number one killer of women in

Australia.

4. The chance of developing heart disease in women reduces

after menopause.

5. Women are more likely to die from breast cancer than heart

disease in Australia.

6. A positive family history of heart disease increases the risk

of heart disease for women in the future.

7. The older a woman is, the greater her chance of developing

heart disease.

8. Taller people are at greater risk of developing heart disease.

9. Smoking increases the risk of heart disease in women.

10. A woman who stops smoking will lower her risk of

developing heart disease.

11. Stress in the most important cause of heart attack.

12. High blood pressure increases the risk of heart disease in

the future.
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13. A woman has high blood pressure if her blood pressure is

140/90 (systolic/diastolic) or higher.

14. Most people would know if they have a high blood

pressure.

15. Keeping blood pressure under control will reduce the risk

of heart disease in women.

16. High blood cholesterol increases the risk of heart disease.

17. If your ‘good’ cholesterol (HDL) is high, you are at a

higher risk of heart disease.

18. T2DM increases the risk of heart disease in women.

19. Being overweight increases the risk of heart disease in

women.

20. Feeling weak, lightheaded, and fainting are the common

symptoms of heart attack in women.

21. Regular physical activity will lower the risk of heart

disease in women.

22. Only exercising at a gym or in an exercise class will lower

the risk of heart disease.

23. Walking and gardening are considered exercise that will

help lower the risk of heart disease.

24. Polyunsaturated fats are healthier than saturated fats for the

heart.

25. Eating a lot of red meat increases the risk of heart disease.

26. Trans-fats are healthier than most other types of fats for the

heart.

27. Eating a high fibre diet does not affect the risk of heart

disease.
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28. Women who have had diabetes in pregnancy are more

likely to develop diabetes in the future.

29. Women who have had diabetes in pregnancy are more

likely to develop heart disease in the future.

30. Having a history of stillbirth has no effect on women’s

heart in the future.

31. Women who have had miscarriage/s are at higher risk of

heart disease in the future.

32. Women who have been diagnosed with high blood

pressure during their pregnancies are more likely to have

high blood pressure in the future.

33. Being diagnosed with high blood pressure during

pregnancy has no effect on women’s heart in the future.
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Appendix F: Participants’ Information Sheet (Healthcare Providers) 

Participant Information Sheet 

Study Title: Healthcare Providers’ knowledge and Practice about the Risk of Cardiovascular 
Disease in Women with a History of Complications of Pregnancy  
Short Title: Cardiovascular disease risk in women 

Investigator: Farnoosh Asghar Vahedi 
Principal Supervisor: Dr Leila Gholizadeh 

Co-Supervisor: A/Pro Marjan Khajehei, Dr Fiona Orr 

Introduction 

This research aims to investigate health professionals’ knowledge and awareness about 
cardiovascular disease risk in women; they manage this risk in women. This participant 
information sheet gives you information about the study, which will help you make a 
decision whether or not you want to take part in this research. Please read this information 
carefully, and ask questions about anything that you do not understand or want to know more 
about. 
The study is being conducted by Ms Farnoosh Asghar Vahedi who is a PhD candidate at the 
Faculty of Health in the University of Technology Sydney, under the supervision of Dr Leila 
Gholizadeh, A/Prof Marjan Khajehei and Dr Fiona Orr. The results of this research will be 
published in relevant journals, presented in scientific conferences, and will be disseminated 
as a PhD thesis. If you are interested to receive the results of the study, you may write your 
email address on the consent form, so that we will send you a copy of the results once the 
study is completed.  
The study is being internally funded by in-kind support from the participating hospitals. 
There is no conflict of interest to declare about this study and there is no potential for the 
principal investigator to receive any financial benefits from the outcomes of this study.  

Study procedures 
We aim to recruit at 383 healthcare providers to this study. The relevant authorities in this 
research study are the Faculty of Health at University of Technology Sydney and the 
Department of Women’s and Newborn Health at Westmead Hospital and Royal North Shore 
Hospital. 
If you agree to participate in this study, you will be asked to sign a consent form. If you 
complete the survey online, your submission of the survey will indicate your consent to the 
research. The survey will ask questions about your sociodemographic and practice, and your 
knowledge of cardiovascular disease risk in women. It will take approximately 10-15 minutes 
to complete the survey. This survey is anonymous, which means that the researchers will not 
be able to identify you by your responses to the survey questions. 
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Risks 

There is no anticipated risk associated with this research. However, you may feel 
uncomfortable when completing the survey questions.  

Benefits 
There will be no direct benefit to you from your participation in this research. However, the 
results of this research will help the researchers to understand the gap in knowledge and 
practice. This understanding is important to improve the cardiovascular health of women with 
complicated pregnancies in the future.   
Costs 

There are no costs associated with participating in this research, nor will you be paid. 

Voluntary participation 
Participation in this research is voluntary. If you are interested in participation, you can sign 
the consent form. By signing it you are agreeing that you:

• understand what you have read, and

• consent to take part in the research project. 

If you decide to take part, you will be given a copy of this participant information sheet to 
keep. If you decide to take part and later change your mind, you are free to withdraw from 
the project at any time before completing and submitting the questionnaire. However, you 
will not be able to withdraw from the study after you have submitted the survey. This is 
because the survey is anonymous, and the researchers will not be able to identify you from 
your responses to the survey questions.  
If you complete the survey online, your submission will be considered as consent to the 
study. 

Confidentiality 
This is an anonymous study, which means you do not need to write your name on the study 
questionnaires. No identifying information will be collected from you and no follow up will 
be required.  

Data storage 
All data collected for this study will be stored safety and in accordance with approved 
guidelines. The electronic data will be stored in a password protected computer. The 
computer will be secured with automatic screen locking after 5 minutes of inactively and no 
one except the research team will have access to the data. The file containing data will also 
be protected against virus or malicious software. Paper questionnaires will be stored in a 
locked cabinet in a locked office (Dr Leila Gholizadeh’s office) at the UTS. Both paper and 
electronic data will be stored for five years, after which they will be destroyed safely i.e., as 
the paper documents will be shredded and deposited into the security bin at UTS, and 
electronic files and any back-ups will be permanently deleted from the computers. 
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Ethics approval and complaints 

This study has been approved by the Ethics Review Committee (RPAH Zone) of the Sydney 
Local Health District. Any person with concerns or complaints about the conduct of this study 
should contact the Executive Officer on 02 9515 6766 and quote protocol number X19-0437.  

The conduct of this study at the participating hospitals has been authorised by the Sydney 
Local Health District. Any person with concerns or complaints about the conduct of this 
study may also contact the Research Governance Officer on 02 9515 6766 and quote protocol 
number [X19-0437&2019/ETH13440]. 

Further information and who to contact 
If you want any further information about this research project, you can contact the 
researchers below: 

Clinical contact person 

If you have any complaints about any aspect of the project, the way it is being conducted or 
any questions about being a research participant in general, then you may contact: 

Reviewing HREC approving this research and HREC Executive Officer details 

 Local HREC Office contact (Single Site -Research Governance Officer) 

Researcher Mrs Farnoosh Asghar Vahedi 

Contact Mobile: 1;  

Farnoosh.asgharvahedi@student.uts.edu.au 

Co-supervisor A/Prof Marjan Khajehei 

Contact Email: Marjan.Khajehei@health.nsw.gov.au 
Mobile: 

Reviewing HREC name Sydney LHD HREC 

HREC Executive Officer Ms Patricia Plenge 

Telephone (02) 9515 6766

Email patricia.plenge@health.nsw.gov.au 
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Appendix G: Participants’ Consent Form (Healthcare Providers) 

Consent Form

Study Title: The Knowledge and Awareness of Cardiovascular Disease Risk in Women with a 
history of Complications of Pregnancy 

Short Title: Cardiovascular Disease Risk in Women 

Investigator: Farnoosh Asghar Vahedi 

Principal Supervisor: Dr Leila Gholizadeh 
Co-Supervisor: Dr Marjan Khajehei, Dr Fiona Orr 
Declaration by Participant 

I, ........................of............................................................................................... [address] 
have read and understood the information for participants on the above named research study 

and have discussed the study with ........................................................................................... 

I have been made aware of the procedures involved in the study, including any known or 

expected inconvenience, risk, discomfort and of their implications as far as they are currently 

known by the researchers. 

I freely choose to participate in this study and understand that I can withdraw at any time. 

I also understand that the research study is strictly confidential. 

I hereby agree to participate in this research study. 

☐ I would like to receive the link to the online survey:
Email:…………………………………….……………………………………… , Or 
Mobile: …………………………………………… 

☐ I would like to be emailed a copy of the study results:
Email:…………………………………….……………………. 

NAME: .................................................................................................... 

SIGNATURE: ......................................................................................... 

DATE: ...................................................................................................... 

NAME OF RESEARCHER: .................................................................. 

SIGNATURE OF RESEARCHER: ...................................................... 
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Appendix H: The Survey Package for the Healthcare Providers’ Study 

Dear Research Participant 

This survey package includes multiple sections aimed at gathering information about your 
sociodemographic and practice-related details, knowledge about cardiovascular risk factors in 
women with a history of complications in pregnancy, and your approach to managing this 
risk. 

Section 1: Sociodemographic information 

Please read each question carefully and tick the box that applies to you. 

1. How old are you?  ..........Years old 

2. What is your gender?

☐ Female
☐ Male
☐ Other

3. What is your qualification?
☐ General practitioner

☐ Midwife

☐ Obstetrician/gynaecologist

☐ Cardiologist

4. In which country did you complete your initial qualification as a healthcare provider?
.......... 

5. How many years have you been practising in your speciality?...........Years 

6. What is your current area of practice? Tick more than one box if applicable.

☐ Public hospital
☐ Private hospital
☐ Private clinic
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Please answer the following questions based on your speciality. 
 
If you are an obstetrician/gynaecologist: 
 

7. What is the main area of your practice? 

☐ Obstetrics 
☐ Gynaecology 
☐ Both 

 
If you are a cardiologist: 
 

8. What is the main area of your practice? 
 

☐ Invasive cardiology 
 
☐ Non-invasive cardiology  
 
☐ Both 

If you are a general practitioner:  
 

9. Are you qualified to provide GP shared care (looking after women during pregnancy 
along with public hospital)? 

☐ Yes 
☐ No 
 

10. Do you practice as a GP specialist? 

      ☐ Yes 
      ☐ No 

If yes, in which area? 
…………………………………………. 

If you are a midwife: 
 

11. How did you obtain your midwifery qualification? 

☐ Graduate diploma after completion of a nursing degree 
☐ Bachelor of Midwifery degree 
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Section 2: Healthcare Providers’ Knowledge of Cardiovascular Disease Risk in Women 
Questionnaire 

This questionnaire assesses your knowledge of cardiovascular disease risk factors in women. 
Please read each statement carefully and answer by ticking the relevant box for “True”, 
“False”, or “I don’t know” if you are not sure about the answer. Remember that this is not a 
test; so just do the best you can. 

Questions True False I don’t know 

1. Diabetes is a stronger risk factor for cardiovascular disease

(CVD) in women than men.

2. After menopause, women are almost at the same risk of

developing CVD as men.

3. A family history of CVD may increase the risk of

developing heart disease.

4. Dyslipidemia is a risk factor for CVD in women similar to

men.

5. Women with a history of miscarriage are at increased risk

for developing CVD in the future.

6. Having a history of induced abortion increases the risk of

CVD in women in the future.

7. The risk of stroke is higher in women with a history of

miscarriage.

8. There is no relationship between the number of

miscarriages and the risk of CVD in women.

9. There is no relationship between early or late miscarriage

and the risk of CVD in women.

10. Women with a history of gestational diabetes are more

likely to develop CVD in the future.

11. The risk of stroke increases in women with a history of

stillbirth.

12. The risk of future hypertension increases in women with a

history of gestational hypertension or pre-eclampsia.

13. The risk of T2DM is higher in women with a history of

gestational diabetes.
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14. Gestational diabetes increases the risk of future CVD in  

 women. 

   

15. Antioxidant supplements can help reduce the risk of CVD 

in women. 

   

16. Prescribing oestrogens and progestins is recommended for 

prevention of CVD in women. 

   

17. The available programs and treatments are not really 

effective in reducing the risk of CVD in high risk women.  

   

18. Women with a history of complications of pregnancy 

need to be monitored closely for asymptomatic CVD and 

treated for modifiable risk factors. 

   

19. A detailed pregnancy history should be considered as part 

of CVD risk assessment in women. 

   

20. Women with a history of hypertensive disorders in their 

pregnancy should take a low dose of aspirin to reduce their 

CVD risk. 

   

21. Women with a history of hypertension in pregnancy or 

gestational diabetes should completely avoid or stop 

smoking. 

   

22. Women with a high blood pressure should not drink more 

than  

   one standard alcohol per day. 

   

23. To reduce the risk of CVD, women should be encouraged 

to do at least 150 minutes of moderate-intensity physical 

activity per week. 

   

24. Regular monitoring of waist circumference and BMI is  

 important in women at a high risk of CVD. 

   

25. The low-density lipoprotein cholesterol (LDL-CL) should 

be maintained at less than 1.8 mmol/L in women.  

   

26. The target high-density lipoprotein cholesterol (HDL-C) 

is more than 2.0 mmol/L in women. 

   

27. The target triglyceride (TG) is less than 2.0 mmol/L in 

women. 
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28. The non–high-density lipoprotein cholesterol (NHDL-C)

should be maintained at less than 3.5 mmol/L in women.

29. Blood pressure should be kept less than 120/80 mmHg to

reduce the risk of CVD in women.

Section 3: Healthcare providers’ approach on managing CVD risk in women with a 
history of complications of pregnancy  

The following statements relate to your approach to managing cardiovascular disease (CVD) 
risk in women who have experienced complications during pregnancy. Please select the box 
that best represents your approach for each statement. 

1. I often assess the risk of CVD in women with a history of complications of
pregnancy.

☐ Strongly disagree
☐ Disagree
☐ Neither agree nor disagree
☐ Agree
☐ Strongly agree

2. I am confident in assessing the risk of CVD in women with a history of complications
of pregnancies.

☐ Strongly disagree
☐ Disagree
☐ Neither agree nor disagree
☐ Agree
☐ Strongly agree

3. I often discuss with women who have a history of complications of pregnancy about
their risk of CVD in the future.

☐ Strongly disagree
☐ Disagree
☐ Neither agree nor disagree
☐ Agree
☐ Strongly agree

4. I often refer these women to an appropriate practitioner/specialist for detailed
assessment
  and management of their risk. 

☐ Strongly disagree
☐ Disagree
☐ Neither agree nor disagree
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☐ Agree
☐ Strongly agree

5. I take actions to reduce the CVD risk in women with a history of complications of
 pregnancy. 

☐ Strongly disagree
☐ Disagree
☐ Neither agree nor disagree
☐ Agree
☐ Strongly agree

6. It is not my responsibility to assess, refer, or manage CVD risk in women with
complications of pregnancies.

☐ Strongly disagree
☐ Disagree
☐ Neither agree nor disagree
☐ Agree
☐ Strongly agree

Duff, E. (2019). A structural equation model of empowerment factors affecting nurse 
practitioners competence. Nurse education in practice, 38, 145-152. 
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