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Abstract

Background Women with a history of hypertensive disorders of pregnancy (HDP), including chronic hypertension,
gestational hypertension, and preeclampsia have an increased risk of cardiovascular disease (CVD). Current

research suggests that general practitioners are unaware of women’s HDP history, and although ideally placed to
follow-up with these women, there is limited understanding of current CVD prevention practices in women after
HDP. Additionally, preeclampsia confers a higher CVD risk compared to other types of HDP, and Australian research
suggests that lower socioeconomic status (SES) is associated with a higher incidence of both HDP and CVD. Therefore,
the aim of the analysis was to investigate awareness of CVD risk and care received from health professionals among
women with a history of HDP and examine differences between type of HDP and SES.

Methods Analysis of a cross-sectional survey of 293 Australian women with a history of HDP (from 2017 onwards).
Data were analysed using basic descriptive statistics. To assess differences in HDP type and SES, one-way ANOVA
was used to assess continuous variables and x2 tests for categorical variables, with P<0.05 considered statistically
significant.

Results Most women with a history of HDP were unaware of their increased CVD risk (68%). Women with a history of
preeclampsia, gestational hypertension or preeclampsia were more aware of CVD risk compared to those with chronic
hypertension (p=0.02). Regardless of HDP type or SES, women post-HDP were less likely to receive assessment and
management of lifestyle CVD risk factors compared to blood pressure. Most women felt supported in managing stress
and mental health, but not for managing body weight, smoking and sleep.

Conclusions Women with a history of HDP are unaware of their increased CVD risk and are not receiving
recommended CVD preventative care, irrespective of HDP type and/or SES. Findings should be used to inform
development of tailored CVD prevention interventions in the primary care setting for women following HDP.
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Introduction

Hypertensive disorders of pregnancy (HDP), which
include chronic hypertension, gestational hypertension,
and preeclampsia affect approximately 8—10% of preg-
nancies worldwide [1]. Chronic hypertension is pre-exist-
ing hypertension or diagnosis of hypertension before 20
weeks gestation and gestational hypertension is the new
onset of hypertension, diagnosed after 20 weeks gestation
[2]. Preeclampsia is a multi-system disorder, that includes
hypertension plus involvement of another organ sys-
tem, most commonly the kidneys where proteinuria will
be diagnosed [2]. In a cross-sectional study using linked
population databases from Australia, out of 250,173
women 9.8% had HDP during pregnancy, with 4.2% hav-
ing preeclampsia, and 4.3% gestational hypertension [3].
It is now well established that women diagnosed with
HDP have a two-to-four-fold increased risk of developing
cardiovascular disease (CVD), especially hypertension
and stroke, within 10 years postpartum [4].

Recent research suggests that preeclampsia has a
greater adverse impact on subsequent CVD risk than ges-
tational hypertension [5]. However, there is also emerging
research of the impact of gestational hypertension. For
example, in a Danish cohort of 1.5 million primiparous
women followed up post-pregnancy (1-20 years), women
with gestational hypertension had a higher risk of devel-
oping chronic hypertension, while preeclampsia seemed
to confer the highest risk for future CVD [6]. While the
American Heart Association recognises preeclampsia
and gestational hypertension as female risk factors for
CVD and stroke, it does not mention chronic hyperten-
sion in pregnancy [5, 7, 8]. Additionally, there is currently
a lack of research regarding chronic hypertension during
pregnancy and CVD risk post-pregnancy.

Previous research suggests lower socioeconomic status
(SES) is associated with a higher incidence of both HDP
and CVD [9, 10]. In an analysis of epidemiological char-
acteristics of HDP from a cohort study, Wang et al. found
that both incidence and prevalence of HDP were highest
in countries with lower sociodemographic indices, for
example all countries in the African continent [9]. Addi-
tionally, in Australia, the incidence of HDP decreased
as sociodemographic index increased [9]. Interestingly,
a 2018 database cohort study undertaken in Korea sug-
gested that even with universal healthcare, women with
lower SES had higher rates of preeclampsia [11]. Kim et
al. suggested that individuals with a lower SES were also
less likely to utilise prenatal care, and therefore were at
higher risk of pregnancy complications, such as HDP
[11].

Despite a large body of research highlighting the rela-
tionship between HDP and CVD, it appears that women
with a history of HDP remain largely unaware of the
increased risk [12]. A recent 2019 scoping review (n=12
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studies) examining women’s knowledge of CVD after
HDP reported that women had either limited, or no
knowledge of their increased CVD risk [12]. While this
review reiterated that awareness of CVD risk was low,
it also acknowledged that little evidence was collected
addressing how to educate women on their CVD risk
[12]. To date, there are limited clinical trials for CVD
prevention in women after HDP [13-15]. A 2019 sys-
tematic review of randomised controlled trials focused
on reducing CVD risk after HDP published between
2008 and 2019, identified just two RCTs that focused on
reducing CVD risk after HDP [13]. Lui et al. also identi-
fied four additional RCTs that were not yet completed at
the time of publication in 2019, however since then, just
two of these studies have published results [16, 17]. Con-
sequently, understanding the care women with a history
of HDP are currently receiving and whether this differs
depending on the type of HDP and SES, can be used to
inform clinical guidelines and practice.

Therefore, the primary aim of the current study was
to investigate whether women after HDP were aware of
their CVD risk and understand CVD care they received
from health professionals. The secondary aim was to eval-
uate whether care differed by HDP type and SES, within
the primary health care setting, as general practitioners
(GPs) are ideally placed to provide CVD risk assessment
and management for these women postpartum.

Methods

Study design

The current study is an analysis of a cross-sectional
survey. The purpose of this analysis was to understand
CVD risk awareness and current CVD prevention prac-
tices for women after HDP. A secondary aim was to
determine whether CVD prevention practices differed
between women with HDP subtypes (chronic hyperten-
sion, gestational hypertension and preeclampsia) and by
SES. Results from the survey on perceived barriers and
enablers, as well as potential strategies for obtaining
advice after HDP about CVD from health professionals
have been previously reported [18]. Checklist for Report-
ing Results of Internet E-Surveys (CHERRIES) was used
to report results from the survey [19] and Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) statement was applied for the reporting of this
manuscript [20]. Ethics approval was received from the
University of Newcastle Human Research Ethics Com-
mittee (H-2021-0415).

Participants

Women were eligible if they were over 18 years old, cur-
rently living in Australia and had self-reported chronic
hypertension, gestational hypertension or preeclampsia
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in one or more pregnancies from 2017 until August 2022.
There were no other exclusion criteria.

Recruitment

Australian women were recruited online via social media,
such as Facebook and Instagram. Researchers dissemi-
nated promotional material to respective HDP-focused
Facebook groups, including Preeclampsia, Eclampsia
and HELLP Syndrome Survivors Global Support Net-
work and the Centre of Perinatal Excellence, as well as
other Facebook groups targeted to Australian moth-
ers. Researchers also liaised with The Australian Action
on Preeclampsia [21], Australasian Birth Trauma Asso-
ciation [22] and Mama Tribe [23], who shared recruit-
ment material on their social media accounts. The study
was also promoted by Australian experts such as fertil-
ity and pregnancy dietitians, obstetricians, and fertility
specialists, with recruitment material shared on their
professional social media accounts including Instagram,
Facebook, and Twitter. All women who returned a survey
were given the opportunity to go into a prize draw to win
one of 10 e-gift cards valued at AUD$200 as an incentive
to participate.

Data collection

All data were collected and managed using Research
Electronic Data Capture (REDCap) tools hosted at the
Hunter Medical Research Institute, Australia. REDCap
(version 12.5.5 by Vanderbilt University) is a secure, web-
based software platform designed to support data cap-
ture for research studies [24, 25].

Participant survey

The survey (Additional Files) contained 30 closed-ended
questions and one open-ended question. It captured key
sociodemographic characteristics of women following
HDP (e.g., age, education level, postcode), the extent of
CVD prevention services provided by their respective
health professionals since their HDP diagnosis and per-
ceived barriers and enablers, as well as potential strate-
gies to obtaining advice after HDP about CVD from
healthcare professionals. The current analysis reported
on 16 questions including sociodemographic character-
istics of women following HDP, awareness of CVD risk
and the extent of CVD prevention services provided to
women, and explored differences by HDP type and SES.

Awareness of CVD risk

Participants were asked the question “Before reading the
information about this survey, were you aware that after
experiencing a high blood pressure problem during preg-
nancy, a woman has a greater risk of developing heart
disease?” to determine their awareness of CVD risk. If
they answered yes to this question, they were then asked
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another closed-ended question about how they became
aware of this risk, with options such as ‘told by a health
professional’

Current practice

Participants were asked to self-report the type of health
professional involved in providing their CVD preven-
tative care after HDP for CVD risk markers (obstetric
history, blood pressure, blood lipids and blood glucose
levels) and lifestyle CVD risk factors (diet, physical activ-
ity, smoking status, alcohol consumption, sleep habits,
body weight and stress/mental health). They were also
asked whether they felt supported by their GP to make
changes to lifestyle CVD risk factors using a Likert scale
from one to five, where 1=Not at all supported and
5=Very supported.

Type of HDP

Participants were provided with definitions of the three
subtypes of HDP and were asked “which type of blood
pressure problem were you diagnosed with in your most
recent pregnancy?” As participants may be diagnosed
with more than one subtype of HDP during a single preg-
nancy, such as gestational hypertension and preeclamp-
sia, they were allowed to choose more than one option.
Self-reporting of perinatal outcomes is shown to be reli-
able, specifically gestational hypertension in New South
Wales (NSW) [26] and preeclampsia [27], and partici-
pants were provided with definitions of each subtype of
HDP at the start of the survey. Participants were there-
fore categorised as either chronic hypertension, gesta-
tional hypertension or preeclampsia.

Socioeconomic status

Socioeconomic status was classified using the Socio-Eco-
nomic Indexes for Areas (SEIFA) indexes [28]. The SEIFA
indexes rank areas in Australia according to their rela-
tive socioeconomic advantage and disadvantage which
is based on key dimensions including income, educa-
tion, employment, occupation, and housing recorded
in the Census data [28]. Postcodes were matched using
the most current Postal Area Index of Relative Socioeco-
nomic Advantage and Disadvantage 2021. Quintiles were
used where quintile 1 represents the lowest SES group
(i.e., most disadvantage), whereas quintile 5 represents
the highest (i.e., highest advantage).

Statistical analysis

All statistical analyses were performed using the Stata
16.1 (StataCorp LLC, College Station, Texas USA) [29].
For this study participants were classified into either
chronic hypertension (n=17), gestational hypertension
(n=104) or preeclampsia (n=173). Participants who
selected both chronic hypertension and preeclampsia
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(n=10) and both gestational hypertension and pre-
eclampsia (n=26) were placed in the preeclampsia group
given that current literature suggests a higher risk of
future CVD with preeclampsia [4]. Participants who
selected chronic hypertension and gestational hyperten-
sion were excluded from the current analysis as an indi-
vidual cannot be diagnosed with both health conditions
(n=9). Continuous data were assessed for normality
using the Shapiro-Wilks test of normality. The primary
aim was to investigate awareness of CVD risk and the
care received from health professionals among women
with a history of HDP, which was analysed via basic
descriptive statistics. The secondary aim of the analysis
was to examine the association between type of HDP
and SES and CVD risk awareness and care received from
health professionals after HDP. Analysis of variance (one-
way ANOVA) tests were used to assess continuous vari-
ables and x2 tests for categorical variables for significant
differences. P-values of <0.05 were considered statisti-
cally significant.

Results

Participants

Figure 1 presents the flow of the 293 participants into the
study, categorised by HDP type and SES quintiles.

Demographic characteristics

Table 1 summarises the demographic characteristics of
participants. The majority of participants had been diag-
nosed with HDP since 2020 (n=201, 69%). Participants
were predominantly higher income earners (#=185,
63%), tertiary educated (194, 66%) and living in Victo-
ria, or NSW (215, 73%), Australia. Obstetricians were
the most common health professional involved in wom-
en’s care (240, 82%), whereas majority did not have a GP
involved in their care throughout pregnancy (n=204,
69%). There were statistically significant differences in
country of birth among women with different HDP types
(p=0.04) (Additional Files, Table 1). There were statis-
tically significant differences in the state of residence
among women by SES (p<0.00), where more women liv-
ing in NSW had postcodes in quartile 2 (n=40, 71%) and
quartile 3 (58, 64%) than other states (Additional Files 1,
Table 2).

Current CVD prevention practice after HDP

Women’s awareness of increased CVD risk after HDP is
reported in Table 2. Many women in the current sam-
ple were unaware of their increased CVD risk (n=199,
68%). Of the 94 who were aware, they were most likely
to have been informed by their obstetrician (n=30, 32%)
or through their own research (n=34, 36%). There was a
statistically significant difference in CVD risk awareness
among HDP subtypes (p=0.01). Women with a history
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of preeclampsia (39%) were the most likely to be aware
(Additional Files 1, Table 3). Women with a history of
gestational hypertension were the least likely to be aware
of their increased CVD risks (n=22, 21%). There were no
differences in CVD risk awareness by SES.

Women’s CVD assessment by health professionals is
reported in Table 2, and findings by type of HDP/SES in
Additional Files, Tables 3 and 4. This table demonstrates
the number of women who had at least one health pro-
fessional assess these CVD risk markers. In the current
sample, the majority of participants had their blood pres-
sure (81%) and obstetric history (72%) assessed, although
most were reportedly not asked about lipid (29%) or
blood glucose levels (39%). There were statistically sig-
nificant differences in the number of women by HDP-
subtype who were asked about their obstetric history
(p=0.01). Sixty-six percent of women with a history of
preeclampsia had been asked about their obstetric his-
tory, whereas over 80% with either chronic hypertension
or gestational hypertension had been asked about their
obstetric history.

Many women in this sample had their stress/men-
tal health assessed (76%), followed by physical activity
(n=59%) and diet (51%), whereas less than 50% of women
were assessed for other lifestyle CVD risk factors. There
were no statistically significant differences in the num-
ber of women whose lifestyle CVD risk factors had been
assessed by HDP or SES subtype (p>0.05).

Table 3 summarises the level of perceived support
women received from GPs in regard to lifestyle-related
CVD risk factors. Participants could select “Not appli-
cable to me’, which was selected by 10% (n=30) of par-
ticipants for diet, 11% (n=31) for physical activity, 65%
(n=189) for smoking, 53% (n=155) for alcohol intake,
16% (n=48) for sleep, 16% (n=48) for weight manage-
ment and 7% (n=20) for mental health support. Over
60% of women with a history of HDP (#=188) felt sup-
ported (either very or somewhat supported) by their GP
when it came to their mental health. Of those who felt
getting support for smoking and alcohol consumption
was relevant to them, <30% felt supported by their GP to
manage smoking (n=46) or alcohol consumption (#=72).
Less than 50% of women with a history of HDP felt sup-
ported by their GP when it came to managing their diet
(n=138), physical activity levels (n=133), or body weight
(n=124). There were no statistically significant differ-
ences between the subtypes of HDP or SES and perceived
level of support by their GPs (p>0.05).

Discussion

The current survey of 293 Australian women with a his-
tory of HDP examined their awareness of future CVD
risk and the care received from their health profession-
als, with results compared among HDP subtypes and
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375 participants 72 excluded
— 3| * Didnot complete eligibility
screening (n=25)
e  Did not complete the survey (n=47)
303 participants 10 excluded
— 3| » Invalid postcode (n=1)
e Invalid HDP category (n=9)

293 participants

l

HDP categorisation

e  Chronic hypertension (n=16)

e  Gestational hypertension (n=104)
e  Preeclampsia (n=173)

SES categorisation

e Quintile 1 (n=26)
e Quintile 2 (n=52)
¢ Quintile 3 (n=89)
e  Quintile 4 (n=72)
e  Quintile 5 (n=54)

Fig. 1 Participant flow chart

by SES. Results suggest that regardless of HDP-type
or SES, women with a history of HDP are unaware of
their increased CVD risk. Additionally, when receiv-
ing care from health professionals, they are less likely to
receive assessment and management for lifestyle-related
CVD risk factors, including diet and physical activity,
compared to blood pressure or obstetric history. Most
women with HDP history in the current sample felt sup-
ported by their GP in regard to their mental health, but

less supported to manage body weight, reduce smoking
and improve sleep.

International Society for the Study of Hypertension
in Pregnancy (ISSHP) guidelines suggest that following
HDP, women should be advised of their increased risk
of CVD and stroke [30]. In the current sample, less than
50% of women were aware of their increased CVD risk.
A 2019 scoping review of 12 studies found that women’s
knowledge of CVD risk after HDP differed according to
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Table 1 Demographic characteristics of Australian women with a history of HDP
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Variables Value
Age (years) Mean (SD)
3340 481
Demographic characteristics (n=293) Total n Percentage (%)
Marital status
Single 6 1
De facto 59 20
Married 225 77
Divorced/separated 3 1
Country/area of birth
Australia/New Zealand 271 92
North America (USA and Canada) 2 1
Central/South America 3 1
United Kingdom/Ireland 8 3
Asia 7 2
Africa/South Africa 2 1
Australian state of residence
New South Wales 146 50
Victoria 69 24
Queensland 37 13
South Australia 9 2
Australian Capital Territory 10 2
Northern Territory 3 1
Western Australia 16 5
Tasmania 3 1
Highest level of education
No formal qualifications 1 1
School Certificate (Year 10 or equivalent) 9 3
High school Certificate (Year 12 or equivalent) 20 7
Trade/Apprenticeship 7 2
Certificate/Diploma 62 21
University undergraduate degree 124 42
Higher university degree (postgraduate) 70 24
Household income (AUDS)
$3,000 + per week or $156,000 per year or more 59 20
$2,000 - $2,999 per week or $104,000 $155,999 per year 50 17
$1,750 - $1,999 per week $91,000 - $103,999 per year 76 26
$1,500 - $1,749 per week $78,000 - $90,999 per year 38 13
$1,250 - $1,499 per week $65,000 - $77,999 per year 21 7
$1,000 - $1,249 per week $52,000 - $64,999 per year 20 7
$800 - $999 per week $41,600 - $51,999 per year 13 4
$650 - $799 per week $33,800 - $41,599 per year or less 9 3
Don't want to answer 7 2
Most recent diagnosis of HDP
2017 22 6
2018 30 10
2019 40 14
2020 71 24
2021 onwards 130 44
Type of health professional involved in care during pregnancy
General practitioner 89 30
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Table 1 (continued)
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Variables Value

Obstetrician 117 40
Public 123 42
Private

Midwife 13421 54
Public 7
Private

AUD, Australian Dollars; HDP, hypertensive disorder of pregnancy; USA, United States of America

Table 2 Awareness of CVD risks, CVD risk marker and lifestyle CVD risk factor assessment by a health professional, self-reported by

women with a history of HDP

Totaln Percentage (%) HDP Type SES
p-value p-value
Awareness of CVD risk (n=293) 94 32 0.01 0.75
CVD risk markers assessed by a health professional (n=293)
Obstetric history 212 72 0.01 0.23
Blood pressure 236 81 0.13 0.82
Blood lipids 84 29 0.65 0.87
Blood glucose/insulin 113 39 0.20 0.64
Lifestyle CVD risk factors assessed by a health professional (n=293)
Diet 148 51 0.28 0.25
Physical activity 172 59 0.05 0.62
Smoking status 136 46 0.59 0.60
Alcohol consumption 134 46 0.75 043
Sleep habits 132 45 0.99 0.77
Body weight/ overweight and obesity 111 38 0.50 0.50
Stress/mental health 223 76 0.84 041

CVD: cardiovascular disease. HDP: hypertensive disorders of pregnancy. SES: socioeconomic status

the type and severity of HDP, where CVD risk awareness
was higher in women who were diagnosed with chronic
hypertension (75%) compared to those diagnosed with
preeclampsia without eclampsia (43%) [12]. By contrast
in the current study, 31% of women with chronic hyper-
tension and 21% with gestational hypertension were
aware of their increased CVD risk, compared to 39% of
women diagnosed with preeclampsia. There are a variety
of factors previously reported as contributing to women’s
limited awareness of their CVD risk, including poor com-
munication between health professionals of obstetric his-
tory, inconsistent standards for transition from hospital
to community care and limited education and resources
for health professionals caring for women after HDP [31].
In a recent survey of 266 Australian women, women with
a history of HDP (n=174) had high knowledge of risk of
HDP reoccurrence in a future pregnancy, but only mod-
erate knowledge of future CVD events [32]. Addition-
ally, only 43% of women with a history of HDP suggested
they discussed future risk of chronic hypertension, and
when asked about education preferences after HDP, 80%
preferred receiving information about long-term health
from a healthcare provider or key organisation (60%),
compared to social media (47%) [32]. Additionally, in a
2023 cross-sectional survey of 438 women diagnosed

with gestational hypertension or preeclampsia, women
who reported awareness of increased CVD risk were also
more likely to have engaged in CVD risk assessment [33].
Atkinson et al. found that 55% of women who were aware
of CVD risks had annual blood pressure checks, com-
pared to 38% of those who were unaware (p<0.01), with
similar results seen for at least one assessment of blood
cholesterol (p<0.01) and blood glucose (p=0.03) [33].
This suggests that despite type of HDP diagnosis, in order
to improve CVD risk assessment and management post-
HDDP, a vital first step is improving women’s awareness
of the relationship between CVD and HDP, and then to
understand how they prefer to receive CVD care.

ISSHP guidelines and the Society of Obstetric Medi-
cine Australia and New Zealand (SOMANZ) guidelines
suggest that after HDP, women should be encouraged
to see a GP for an annual blood pressure check, a five-
yearly check of plasma lipids and blood glucose levels
and to adopt a healthy lifestyle [30, 34]. Most women
in the current study reported that their blood pressure
was measured post-HDP, although a smaller proportion
(<40%) reportedly had their lipids and/or blood glucose
levels measured. Similar results were observed in a 2018
survey of 127 Australian women with a recent history of
preeclampsia (<2 years), where Hutchesson et al. asked
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Table 3 Level of support women perceived from general practitioners to make changes to lifestyle CVD risk factors, as self-reported

by women with HDP history

Lifestyle CVD risk factor (n=293) Total n Percentage (%) HDP Type SES
p-value p-value
Diet
Very supported 72 25 041 0.20
Somewhat supported 66 23
Neutral 77 26
Not very supported 34 12
Not at all supported 14 5
Physical activity
Very supported 64 22 0.50 040
Somewhat supported 69 24
Neutral 77 26
Not very supported 40 14
Not at all supported 12 4
Smoking status
Very supported 35 12 0.18 042
Somewhat supported 21 7
Neutral 31 11
Not very supported 8 3
Not at all supported 9 3
Alcohol consumption
Very supported 43 15 0.65 049
Somewhat supported 29 10
Neutral 43 15
Not very supported 14 5
Not at all supported 9 3
Sleep habits
Very supported 53 18 0.30 0.84
Somewhat supported 57 19
Neutral 71 24
Not very supported 46 16
Not at all supported 18 6
Body weight/overweight and obesity
Very supported 68 23 0.56 0.15
Somewhat supported 56 19
Neutral 74 25
Not very supported 31 11
Not at all supported 16 5
Stress/mental health
Very supported 110 38 0.21 0.35
Somewhat supported 78 27
Neutral 50 17
Not very supported 23 8
Not at all supported 12 4

CVD: cardiovascular disease. HDP: hypertensive disorders of pregnancy. SES: socioeconomic status

participants whether they had received advice or screen-
ing as per the SOMANZ guidelines [35]. Although 95%
reportedly had their blood pressure measured, only 41%
had cholesterol or glucose checked, and fewer received
advice on lifestyle risk factors [35]. Women in the cur-
rent study reported that health professionals were more
likely to assess obstetric history and blood pressure

compared to lifestyle risk factors, with the exception of
mental health/stress which had been assessed for 76% of
women. These results are similar to a survey of Austra-
lian GPs, where GPs were more likely to report assessing
and managing traditional CVD risk factors than female-
specific risk factors, such as HDP or lifestyle risk fac-
tors [18]. This may reflect a GP’s confidence in managing
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traditional CVD risk factors such as blood pressure, and
less familiarity with CVD lifestyle prevention. This is evi-
dent in a 2018 systematic review of GPs perspectives on
the prevention of CVD, where some GPs suggested that
nutrition education was outside their area of expertise,
and that other clinicians, such as dietitians, were better
placed to provide lifestyle advice [36].

In the current study, type of HDP was only related
to GPs assessment of CVD risk factors when it came
to assessment of obstetric history. Women with a his-
tory of preeclampsia were less likely to be asked about
their obstetric history (66%) than other subtypes of
HDP (>80%). However, the current study did not find
any differences in CVD preventative care based on an
indicator of SES. When accessing health care, Filc et al.
indicated that those with lower SES were more likely to
visit a GP instead of a specialist, present to the emer-
gency department and be hospitalised for longer than
those with higher SES [37]. In a retrospective analysis of
CVD screening from a General Practice Database in Mel-
bourne, Australia, among the 149,306 patients, females
and those of lower SES were less commonly screened for
CVD risk factors [38]. Additionally, previous research
suggests that those of lower SES are more likely to
develop pregnancy complications, such as HDP [39-41].
It is important that interventions targeted at CVD risk
reduction in women following HDP must also target SES
disparity. However, it must be noted that recruitment
in the current study predominately occurred online and
captured a higher SES sample from metropolitan NSW
and Victoria in Australia. Additionally, the marker used
for SES in the current study provides a broad measure of
economic and social conditions of people and households
within an area [28]. Therefore, the range of health dispar-
ities may not have been captured to be able to observe a
meaningful difference.

Continuity of care after pregnancy is an important con-
tributor to preventing and managing long-term health
complications. In a recent qualitative interpretive study,
Ray et al. describes the experiences of Australian women
in receiving information about pregnancy complications
from health professionals [42]. Ray et al. reports that
women found communication from their health profes-
sionals distressing, and were concerned by the delays
in education [42]. In contrast, while the current study
investigated care after HDP, rather than during preg-
nancy, regardless of HDP type or SES, the majority of
women felt supported when it came to managing stress
and mental health. However, while a large percentage of
women in the current sample were reportedly not asked
about lifestyle CVD risk factors, many felt supported by
their GP to make changes to their lifestyle. This reflects
an important opportunity for GPs and the primary care
setting in providing lifestyle CVD prevention to women
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after HDP. Gamble et al. also suggested that although this
clinical area falls between GPs, obstetrics/gynaecology
and cardiology, the GPs are best placed to follow-up with
these women once they are discharged into the commu-
nity [43].

As previously noted, ISSHP and SOMANZ guidelines
recommend women with a history of HDP engage in
CVD prevention, although there is little information on
GPs role in this care [2, 44]. In a recent qualitative study
of Australian mothers and GPs, the GPs voiced concerns
about a lack of consistent guidelines for their involvement
in routine postpartum care [45]. A 2019 review summa-
rising guidelines for the prevention of CVD after HDP
identified 16 guidelines documenting the follow-up of
women with HDP, and eight providing recommendations
beyond the immediate postpartum period [43]. While the
majority of guidelines recommend that both women and
their GP are informed of CVD risks after HDP, there was
no consensus of how or when to initiate follow-up, or
which risk factors should be included in screening [43].
Therefore, although ideally placed to provide postpartum
CVD risk assessment and management to women after
HDDP, the lack of consistent guidelines for the role of GPs
is likely influencing the provision of care to all women.

There are several limitations in the present study that
should be noted when interpretating findings. The cur-
rent sample was predominantly from two states in
Australia (NSW and Victoria) and therefore is not rep-
resentative of all Australian women. The majority of
participants in this sample had experienced HDP within
the past two-years. While this allows us to describe cur-
rent practice, we cannot explore change in practice over
time, nor the effect that COVID-19 may have had on care
received. Lastly, the survey did not consider care received
during pregnancy e.g., where women birthed and mater-
nity models of care engaged with, or other pregnancy
complications, such as gestational diabetes. Therefore,
authors could not evaluate whether postpartum care dif-
fered with the different models of maternity care or the
presence of additional or competing health conditions.

Conclusions

The current study provides valuable information on
awareness of CVD risk and current CVD preventive
care provided to women with a history of HDP, specifi-
cally understanding differences between HDP type and
SES. This analysis suggests that the majority of women
with a history of HDP are currently unaware of their
increased CVD risk and are not receiving CVD preven-
tative care consistent with recommendations in interna-
tional and national guidelines, irrespective of HDP type
and/or SES. It is important that women and their primary
care providers are aware of obstetric history, as well as
potential long-term complications that may arise because
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of pregnancy complications such as HDP. Women fre-
quently become disconnected from ongoing medical care
after birth, and therefore need to be made aware that the
postpartum period is a critical time to focus on long-term
CVD risk reduction [46]. These findings can be used to
guide development and implementation of tailored CVD
prevention and intervention programs for women follow-
ing HDP in the primary care setting.
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