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Abstract 
 

Background  
Women with a history of hypertensive disorder of pregnancy (HDP) are at significantly 

increased risk of future cardiovascular disease compared to women with no HDP 

pregnancies. Recent findings suggest this information is not transferred sufficiently to 

women, and how best to do this, including how to equip healthcare providers (HCP) for 

the knowledge transfer process, is not known. The aim of this study was to (i) identify 

knowledge and knowledge gaps of Australian women and HCPs regarding health risks 

after HDP and (ii) to explore their education preferences. 

 

Method 
A sequential explanatory mixed method design was undertaken. After a scoping review 

of relevant literature, data were collected from two cohorts: women and HCPs. 

Quantitative data on knowledge related to health after HDP were collected using online 

surveys. Qualitative data were collected through interviews and analysed using 

framework analysis.  

 

Findings 
The scoping review identified that published literature reflected a lack of, or insufficient 

knowledge amongst HCP and women regarding CVD risks after HDP. The surveys 

(266 women and 492 HCPs) found that women’s and HCP level of knowledge about 

health post-HDP was similar. Knowledge was highest in both groups regarding risk of 

recurrent hypertensive disorders in future pregnancies and future chronic hypertension, 

and lowest/greatest knowledge gaps regarding risks after gestational hypertension 

versus preeclampsia, and increased risk of Type 2 diabetes. Only one-third of 

participants in each cohort were aware that risks start within 10 years after the HDP 

affected pregnancy. 

 

In the qualitative component (13 women and 20 HCPs), women’s preference included 

early post-HDP birth risk counselling about long-term and modifiable risk factors from 

their HCPs accompanied with evidence-based, print or web-based information. HCPs 

wanted access to similar material to assist in their risk discussions with women. HCPs 
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expressed a preference for multi-disciplinary education, preferably endorsed or 

facilitated by professional colleges and health organisations. Both groups were in 

favour of structured long-term follow-up, including reminder systems, to facilitate the 

transition from hospital to community health and align with international and local 

societies’ hypertension guidelines.  

 

Conclusion 
Important knowledge gaps in women and healthcare providers were found regarding 

health after HDP in the Australian context. Women and healthcare providers want more 

information about long-term and modifiable risk factors post-HDP. Recommendations 

are made to enable a more structured transition from hospital to community health 

post-HDP, including automated alerts to remind women about key points of follow-up.  

 

  



Heike Roth PhD  xiv 

Table of Contents 
 

CERTIFICATE OF ORIGINAL AUTHORSHIP ............................................................................... I 

ACKNOWLEDGEMENTS .............................................................................................................. II 

ACKNOWLEDGEMENT OF COUNTRY ................................................................................................ II 
PROFESSIONAL ACKNOWLEDGEMENTS ........................................................................................... II 
PERSONAL ACKNOWLEDGMENTS .................................................................................................. III 
GRANTS AND SCHOLARSHIPS ....................................................................................................... V 

2018 ....................................................................................................................................... v 
2019 ....................................................................................................................................... v 
2020 ....................................................................................................................................... v 

PUBLICATIONS INCLUDED IN THIS THESIS........................................................................... VI 

STATEMENT OF CONTRIBUTIONS TO JOINTLY AUTHORED WORKS CONTAINED IN THIS THESIS ............ VI 
THESIS FORMAT .......................................................................................................................... VI 
PERMISSIONS ............................................................................................................................ VIII 
CONFERENCE PRESENTATIONS RELATED TO THIS PHD .................................................................. IX 
GLOSSARY OF TERMS .................................................................................................................. XI 

ABSTRACT................................................................................................................................. XII 

TABLE OF CONTENTS ............................................................................................................ XIV 

CHAPTER 1: INTRODUCTION ...................................................................................................20 

DEFINITION OF HYPERTENSIVE DISORDERS OF PREGNANCY ......................................................... 21 
THE LINK BETWEEN HDP AND FUTURE HEALTH RISKS .................................................................. 25 
HEALTH IMPACT ON CHILDREN BORN TO MOTHERS WITH HDP ...................................................... 32 
KNOWING HEALTH RISKS AND THE IMPACT THIS HAS ON CHANGE IN BEHAVIOUR ............................. 33 
MATERNITY CARE IN AUSTRALIA - THE CONTEXT FOR THIS STUDY ................................................. 35 
NATIONAL AND INTERNATIONAL RECOMMENDATIONS .................................................................... 37 
CURRENT AUSTRALIAN INITIATIVES ............................................................................................. 41 
STANDARD POSTPARTUM PRACTICE FOR WOMEN AFTER HDP ...................................................... 42 
THE GAP IDENTIFIED .................................................................................................................. 43 
THE AIMS AND OBJECTIVES OF THIS STUDY .................................................................................. 43 

Aims .................................................................................................................................... 43 
Objectives ............................................................................................................................ 44 

STRUCTURE OF THE THESIS ....................................................................................................... 45 



Heike Roth PhD  xv 

ETHICAL CONSIDERATIONS ......................................................................................................... 48 
DOING A PHD THROUGH THE COVID-19 ERA ............................................................................. 49 
SUMMARY OF CHAPTER .............................................................................................................. 50 

CHAPTER 2: ASSESSING KNOWLEDGE GAPS OF WOMEN AND HEALTHCARE 
PROVIDERS CONCERNING CARDIOVASCULAR RISK AFTER HYPERTENSIVE 
DISORDERS OF PREGNANCY- A SCOPING REVIEW ............................................................51 

CONTEXT .................................................................................................................................. 51 
PUBLICATION DETAILS ................................................................................................................ 51 
ABSTRACT ................................................................................................................................ 52 
INTRODUCTION .......................................................................................................................... 53 
METHODS ................................................................................................................................. 54 
RESULTS................................................................................................................................... 57 

Women’s knowledge ........................................................................................................... 58 
Healthcare provider’s knowledge ........................................................................................ 61 

DISCUSSION .............................................................................................................................. 65 
Women ................................................................................................................................ 65 
Healthcare providers ........................................................................................................... 67 
Implications for practice ...................................................................................................... 70 
The gap identified in the Literature ..................................................................................... 70 
Strengths and limitations ..................................................................................................... 71 

CONCLUSION ............................................................................................................................. 72 

CHAPTER 3: ASSESSING AUSTRALIAN WOMEN’S KNOWLEDGE AND KNOWLEDGE 
PREFERENCES ABOUT LONG-TERM HEALTH AFTER HYPERTENSIVE DISORDERS OF 
PREGNANCY: A SURVEY STUDY ............................................................................................73 

CONTEXT .................................................................................................................................. 73 
PUBLICATION DETAILS ................................................................................................................ 73 
ABSTRACT ................................................................................................................................ 74 
STRENGTHS AND LIMITATIONS OF THIS STUDY ............................................................................. 75 
INTRODUCTION .......................................................................................................................... 75 
METHOD ................................................................................................................................... 76 

Patient and Public Involvement ........................................................................................... 76 
Data collection ..................................................................................................................... 77 
The data collection instrument ............................................................................................ 77 
Data analysis ....................................................................................................................... 78 

RESULTS................................................................................................................................... 79 
DISCUSSION .............................................................................................................................. 84 



Heike Roth PhD  xvi 

Education preferences ........................................................................................................ 87 
Strengths and limitations ..................................................................................................... 88 
Implications ......................................................................................................................... 90 

CONCLUSION ............................................................................................................................. 91 

CHAPTER 4: EXPLORING EDUCATION PREFERENCES OF AUSTRALIAN WOMEN 
REGARDING LONG-TERM HEALTH AFTER HYPERTENSIVE DISORDERS OF 
PREGNANCY: A QUALITATIVE PERSPECTIVE ......................................................................92 

CONTEXT .................................................................................................................................. 92 
PUBLICATION DETAILS ................................................................................................................ 92 
ABSTRACT ................................................................................................................................ 93 
INTRODUCTION .......................................................................................................................... 94 
METHOD ................................................................................................................................... 96 

Design ................................................................................................................................. 96 
Context ................................................................................................................................ 96 
Participant recruitment ........................................................................................................ 97 
Data collection ..................................................................................................................... 97 
Data analysis ....................................................................................................................... 98 

RESULTS................................................................................................................................... 98 
Accessing evidence-based and comprehensive information .............................................. 99 
Transitioning care from hospital to community ................................................................. 101 
Fostering self-advocacy .................................................................................................... 102 

DISCUSSION ............................................................................................................................ 104 
STRENGTHS AND WEAKNESSES OF THE STUDY .......................................................................... 106 
PRACTICE IMPLICATIONS .......................................................................................................... 107 
CONCLUSION ........................................................................................................................... 107 

CHAPTER 5: ASSESSING KNOWLEDGE OF HEALTHCARE PROVIDERS CONCERNING 
CARDIOVASCULAR RISK AFTER HYPERTENSIVE DISORDERS OF PREGNANCY: AN 
AUSTRALIAN NATIONAL SURVEY ........................................................................................108 

CONTEXT ................................................................................................................................ 108 
PUBLICATION DETAILS .............................................................................................................. 108 
ABSTRACT .............................................................................................................................. 109 
BACKGROUND ......................................................................................................................... 110 
METHOD ................................................................................................................................. 111 

Face validation of the survey ............................................................................................ 111 
Data Collection .................................................................................................................. 111 
Data Analysis .................................................................................................................... 112 



Heike Roth PhD  xvii 

RESULTS................................................................................................................................. 113 
DISCUSSION ............................................................................................................................ 120 

What are the implications? ................................................................................................ 123 
CONCLUSION ........................................................................................................................... 124 

CHAPTER 6: PREFERENCES OF AUSTRALIAN HEALTHCARE PROVIDERS REGARDING 
EDUCATION ON LONG-TERM HEALTH AFTER HYPERTENSIVE DISORDERS OF 
PREGNANCY: A QUALITATIVE STUDY .................................................................................125 

CONTEXT ................................................................................................................................ 125 
PUBLICATION DETAILS .............................................................................................................. 125 
ABSTRACT .............................................................................................................................. 126 
HIGHLIGHTS ............................................................................................................................ 126 
INTRODUCTION ........................................................................................................................ 127 
MATERIALS AND METHODS ....................................................................................................... 128 

Design ............................................................................................................................... 128 
Participant recruitment ...................................................................................................... 128 
Data collection ................................................................................................................... 129 
Data analysis ..................................................................................................................... 129 

RESULTS................................................................................................................................. 130 
Obtaining evidence-based information for own learning ................................................... 130 
Optimising the referral process from hospital to community health services .................... 133 
Facilitating women’s health literacy .................................................................................. 134 
Seizing educational opportunities ..................................................................................... 135 

DISCUSSION ............................................................................................................................ 136 
Strengths and weaknesses of the study ........................................................................... 139 
Implications and future directions ..................................................................................... 139 

CONCLUSION ........................................................................................................................... 140 

CHAPTER 7: DISCUSSION AND CONCLUSION ....................................................................141 

INTRODUCTION ........................................................................................................................ 141 
OVERVIEW OF FINDINGS ........................................................................................................... 145 

The scoping review ........................................................................................................... 145 
Overview of the combined findings from the women’s and healthcare provider studies .. 146 

LINKING THE FINDINGS OF THIS STUDY TO EXISTING BODY OF EVIDENCE ...................................... 148 
Creating pathways between professional silos to enhance health knowledge and care for 

women post-HDP .............................................................................................................. 149 
Follow-up post risk discussion: key ingredients ................................................................ 151 
Sex-specific research in cardiovascular risk prediction .................................................... 152 



Heike Roth PhD  xviii 

The risks of risk disclosure ................................................................................................ 153 
RECOMMENDATIONS FOR THE DEVELOPMENT OF EDUCATIONAL MATERIAL ADDRESSING LONG-TERM 

HEALTH AFTER HDP ................................................................................................................ 155 
Recommendation 1: Ensure topics considered as essential are included in any educational 

materials ............................................................................................................................ 156 
Recommendation 2: Ensure that the format of and access to educational materials is 

varied ................................................................................................................................. 157 
Recommendation 3: Ensure that systems are in place to facilitate the transition from 

hospital to community healthcare...................................................................................... 158 
Recommendation 4: Ensure that women’s mental health post-HDP is addressed .......... 159 
Recommendation 5: Ensure that educational materials support life-long learning and 

enhance health literacy and self-advocacy in health ........................................................ 160 
Current management versus proposed management for women after an HDP pregnancy

 .......................................................................................................................................... 161 
STRENGTHS AND LIMITATIONS .................................................................................................. 162 
RECOMMENDATIONS FOR FUTURE RESEARCH ........................................................................... 163 
CONCLUSION ........................................................................................................................... 164 

REFERENCES ...........................................................................................................................165 

APPENDICES ............................................................................................................................181 

APPENDIX 1: PRINCE OF WALES RESEARCH GOVERNANCE ETHICS APPROVAL LETTER ............... 181 
APPENDIX 2: ........................................................................................................................... 182 
(A) SITE SPECIFIC APPROVAL FOR ST GEORGE HOSPITAL IN THE SESLHD ............................... 182 
(B) HONORARY RESEARCH ASSOCIATE APPROVAL LETTERS ...................................................... 183 
APPENDIX 3: UNIVERSITY OF TECHNOLOGY SYDNEY RATIFICATION APPROVAL LETTER ............... 184 
APPENDIX 4: PREFERRED REPORTING ITEMS FOR SYSTEMATIC REVIEWS AND META-ANALYSES 

EXTENSION FOR SCOPING REVIEWS (PRISMA-SCR) CHECKLIST .............................................. 185 
APPENDIX 5: CASP QUALITY APPRAISAL OF INCLUDED STUDIES ............................................... 187 
APPENDIX 6: SEARCH TERMS USED IN ELECTRONIC BIBLIOGRAPHIC DATABASES ......................... 188 
APPENDIX 7: CHARACTERISTICS OF THE INCLUDED LITERATURE ................................................. 189 
APPENDIX 8: LONG-TERM HEALTH AFTER BLOOD PRESSURE PROBLEMS IN PREGNANCY - SURVEY 

FOR WOMEN ............................................................................................................................ 205 
APPENDIX 9: CURRENT CVD RISK FACTORS OF HDP AND NON-HDP WOMEN (MULTIPLE ANSWERS 

COLLECTED) IN ORDER OF FREQUENCY ..................................................................................... 206 
APPENDIX 10: PARTICIPANT ANSWERS FOR ALL CONDITIONS ...................................................... 207 
APPENDIX 11: PROPORTION OF PARTICIPANTS SCORING ‘HIGH’, ‘MODERATE’ AND ‘LOW’ BY TYPE OF 

HDP AND NON-HDP ................................................................................................................ 217 



Heike Roth PhD  xix 

APPENDIX 12: MEANS OF RISK FACTOR KNOWLEDGE OF WOMEN WITH A HISTORY OF PREECLAMPSIA 

LISTED BY TIME ELAPSED SINCE HDP ........................................................................................ 218 
APPENDIX 13: HDP AND NON-HDP WOMEN’S ANSWERS TO TIMING OF RISE OF RISK WITH SIGNS AND 

SYMPTOMS STARTING TO SHOW ................................................................................................ 219 
APPENDIX 14: PROPORTION OF CONDITIONS DISCUSSED BY HDP SUB-TYPE WHEN ADDRESSING 

FUTURE RISK (MULTIPLE ANSWERS COLLECTED) WITHIN AND OVER 3 YEARS SINCE LAST HDP ..... 220 
APPENDIX 15: POST-SURVEY INTERVIEW GUIDE FOR WOMEN WITH A HISTORY OF HYPERTENSIVE 

DISORDER OF PREGNANCY ....................................................................................................... 221 
APPENDIX 16: DEMOGRAPHICS IN NUMBERS AND PROPORTIONS OF TOTAL SURVEY VERSUS 

INTERVIEW PARTICIPANTS ........................................................................................................ 222 
APPENDIX 17: THEMATIC TABLE ILLUSTRATING WOMEN’S INTERVIEW FINDINGS ........................... 223 
APPENDIX 18: LONG-TERM HEALTH AFTER GESTATIONAL HYPERTENSION OR PREECLAMPSIA - 

HEALTHCARE PROVIDER SURVEY ............................................................................................. 226 
APPENDIX 19 - RISK FACTOR KNOWLEDGE BY PROFESSION AND BY PREGNANCY HDP (PE OR GH) IN 

NUMBERS AND PROPORTIONS ................................................................................................... 227 
APPENDIX 20: POST-SURVEY INTERVIEW QUESTIONS FOR HEALTHCARE PROVIDERS ................... 234 
APPENDIX 21: THEMATIC TABLE ILLUSTRATING HEALTHCARE PROVIDER INTERVIEW FINDINGS ...... 235 
APPENDIX 22: DEMOGRAPHIC DETAILS OF PARTICIPANTS GROUPED BY PROFESSION ................... 242 

Table of Contents 


	Title Page
	Certificate of original authorship
	Acknowledgements
	Acknowledgement of country
	Professional acknowledgements
	Personal acknowledgments
	Grants and scholarships
	2018
	2019
	2020


	Publications included in this thesis
	Statement of contributions to jointly authored works contained in this thesis
	Thesis format
	Permissions
	Conference presentations related to this PhD
	Glossary of terms

	Abstract
	Table of Contents



