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A B S T R A C T

Cardiovascular disease (CVD) is the leading cause of premature death and disability for female
individuals around the world and the rates are increasing in those aged 35–44 years. Certain
pregnancy complications (Pregnancy-associated Cardiovascular Risks (P-CVR))are linked to an
increased risk of future CVD making pregnancy and the postpartum period as an ideal time to
screen individuals for underlying, often unrecognized, cardiovascular risk factors. Pregnancy
complications associated with an increased risk of future CVD including the hypertensive disor-
ders of pregnancy, gestational diabetes, idiopathic preterm birth, delivery of a growth restricted
baby and a placental abruption that leads to delivery. A number of guidelines and research
groups recommend postpartum CVR screening, counseling and lifestyle intervention for all
those who have had one or more of P-CVRs starting within the first six months postpartum. An
individualized plan for postpartum screening should be created with the individual and lifestyle
interventions discussed.

1. Cardiovascular disease in women

Cardiovascular disease (CVD) is the leading cause of premature death and disability for female individuals around the world [1]
and the rates are increasing in those aged 35–44 years [2]. In addition, these individuals also exhibit increasing rates of traditional
cardiovascular risk (CVR) factors (e.g. dyslipidemia, hypertension, diabetes, and obesity) which are often present years before the on-
set of CVD [3]; the presence of CVR factors in younger age females are important contributors to premature CVD before age 60 [4].
Therefore, early-onset CVD will pose a substantial burden on the health care system as these individuals age. In Canada, CVD ac-
counts for $21.2 billion annually in direct healthcare costs and indirect costs from lost future productivity [5]. In the United States,
the total direct cost is projected to increase by 200 % in the next 20 years [6].

Female individuals often present with more atypical symptoms of CVD [7], are more likely to be misdiagnosed [8], less likely to
receive optimal treatment and are more likely to experience poorer outcomes [9]. Their cardiovascular health suffers because of
male-dominated screening, diagnostic tests and treatments [10]. Many of the traditional CVR factors (e.g. smoking, diabetes, hyper-
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tension, hyperlipidemia, obesity) have differing prevalence and disproportionate effects in females compared with men [10]. Modifi-
able risk factors account for up to 94 % of the population-attributable risks of CVD. Therefore, the incidence of CVD can be reduced
with early screening and risk identification, lifestyle modification and therapeutic intervention [11].

2. Pregnancy complications and future cardiovascular disease

In the early 2000's, the association between preeclampsia and future CVD and cardiovascular death was first reported [12,13]. It is
now well documented that individuals with preeclampsia have an increased risk of overall CVD (hazard ratio (HR) 1.72, 95 % CI
1.42–2.10) [14], hypertension (relative risk (RR) 2.76, 95 % CI 1.63–4.69) [15], ischemic heart disease (HR 2.21, 95 % CI 1.73:2.84)
[14], stroke (RR 1.53, 95 % CI 1.21:1.92) [15], premature cardiovascular death [16], an earlier predicted age at onset of CVD [17]
and a significant decrease in cardiometabolic life expectancy [17] compared to those with a normotensive pregnancy [18]. A large
number of studies have now identified that preeclampsia without severe features is associated with a small but significant increased
risk of CVD and that preeclampsia with severe features, including preterm birth, fetal growth restriction, severe hypertension, and re-
currence in subsequent pregnancies further increase the risk [12,18]. CVD, including subtypes of stroke, can be seen as early as the
first year postpartum following a hypertensive disorders of pregnancy (HDP) including preeclampsia, eclampsia, HELLP syndrome
and gestational hypertension [19]. Independent of preeclampsia, other pregnancy complications (Pregnancy-associated Cardiovascu-
lar Risks (P-CVR)) [20] are also linked to an increased risk of future CVD [21]. These P-CVRs include gestational hypertension (odds
ratio (OR) 1.67, 95 % CI 1.28:2.19) [22], gestational diabetes (OR 1.68, 95 % CI 1.11:2.52) [22], low birth weight (OR 1.29, 95 % CI
0.91:1.83) [22] and placental abruption (OR 1.82, 95 % CI 1.42:2.33) [22]. Similarly, preterm birth has been associated with a higher
risk for CVD mortality (OR 1.93, 95 % CI 1.83–2.03) [22].

Within a year postpartum, females with P-CVRs, compared to those with an uncomplicated pregnancy, are more likely to have un-
derlying CVRs [23,24], putting them at higher risk of future CVD. Many studies have shown an increased incidence of hypertension
following a P-CVR [19,25,26]. Within 6–12 months postpartum, more than 50 % of those with P-CVRs have treatable or early stage
hypertension [27,28] based on the American Heart Association blood pressure guidelines (BP ≥ 130/80 mmHg) [29]. In addition,
18 % meet the criteria for the Metabolic Syndrome [30], a composite of CVR which increase the risk not just of CVD but also for type
II diabetes.

3. Screening for cardiovascular disease after pregnancy complications

For gestational hypertension and preeclampsia, 87 % and 57 % respectively, of the risk for developing CVD can be explained by
traditional CVR factors being identified after pregnancy [14]. Pregnancy has been described as a cardiovascular stress-test where the
development of P-CVR can identify women at higher risk of CVD [31]. In a Swedish study of coronary computed tomography angiog-
raphy screening at age 50–65, previous preeclampsia was associated with increased presence of coronary atherosclerosis and stenosis
in those who otherwise had a low predicted 10-year risk of CVD [25].

A number of guidelines (Table 1) and research groups [21,32] recommend postpartum CVR screening, counseling and lifestyle in-
tervention for all those who have had one or more of P-CVRs [33]. Postpartum CVR screening is a female-specific model that could re-
duce care inequities leading to health preservation and disease prevention. Though access to postpartum risk screening to date has
been limited. There are only a few sites, primarily in North America [34], where postpartum CVR screening has been established and
those are primarily based in tertiary care hospitals. And while early findings suggest improved CVR profile and/or future pregnancy
outcomes [35,36], these relatively new models of care have not been adequately evaluated. The most effective mode of intervention
and magnitude of benefit is uncertain.

4. Postpartum cardiovascular risk scoring

There are no risk calculators that estimate CVD designed to be used in female individuals of reproductive age and none that in-
cludes a history of P-CVRs. The creation of such a model is complicated [46]. The 2019 ACC/AHA identifies preeclampsia/eclampsia
to be a risk-enhancing factor that should be taken into consideration while using the Atherosclerotic Cardiovascular Disease (ASCVD)
Risk Estimator [47]. Those that are considered at “borderline risk” for CVD might therefore have an adjusted risk to advance the initi-
ation of treatment with statins and targeted lifestyle interventions. The Systematic Coronary Risk Evaluation-2 (SCORE-2) [48] and
the Framingham risk score [49] are commonly used to estimate sex-specific 10-year risk for CVD. Cardiometabolic risk scoring has
also been used [17]. The International Society for the Study of Hypertension in Pregnancy [40] and the Canadian Cardiovascular So-
ciety [50] recommend that rather than a 10 year risk score, lifetime risk scores should be used due to the young age of these inidividu-
als. However, none of these are designed to consider the association of a history of P-CVRs and future CVD and because of their young
age, will likely underestimate true risk.

Researchers have stressed the importance of reproductive history in the estimation of CVR in female individuals [46,51]. While all
those who've had a P-CVR should be counselled regarding lifestyle modification, the creation of models for CVD risk scoring would be
preferable to identify those that should have more targeted intervention and closer follow up.
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Table 1
Summary of recommendations for postpartum care after a Hypertensive Disorder of Pregnancy (HDP) by societies.
Societies Postpartum visit

Within 2 weeks Within 3 months Within 12 months At 12 months and
beyond

Target blood
pressure

General Recommendations

American College
of Obstetricians
and
Gynecologists,
ACOG [93].

Blood pressure-check
at the primary
maternal care
provider. Additional
BP-evaluations for
women with HDP in
office or by e.g.
remote BP-
monitoring.

Individualized
postpartum process
with comprehensive
follow up no later
than 12 weeks
postpartum.

A plan for postpartum
care should be established
by the woman and her
obstetrician during
prenatal care. Women
with HDP should be
informed about the
increased risk for future
CVD and undergo risk
assessment during
postpartum visits.

American Heart
Associations,
AHA [94].

CVD risk factor's
check: e.g., BP, BMI,
and lifestyle
counseling by OB/
Gyn.

CVD risk factor's
check at 6 months:
e.g., BP, BMI, and
lifestyle counseling by
the woman's primary
healthcare provider.

CVD risk factor's
check at 12
months: e.g., BP,
BMI, and lifestyle
counseling by the
woman's primary
healthcare
provider.

<130/80 mm
Hg

Advise that HDP is
associated with a higher
lifetime risk of CVD and
recommend CVR
assessment. Consider
postpartum period as an
opportunity to optimize
cardiovascular health
(diet, exercise, breast
feeding, avoid smoking
e.g.). Approaches could
include mobile coaching
apps, telephone education
etc.

Danish Society of
Obstetrics and
Gynecology,
DSOG [95].

Monitor blood
pressure, phase out
antihypertensive
therapy slowly when
stable under 140/
90 mmHg.

All women with
HDP are
recommended
yearly BP-
measurement.

<140/90 mm
Hg

Women should be
informed about future
CVD-risk, risk for
repeated HDP in next
pregnancy and healthy
lifestyle choices should be
advocated.

International
Federation of
Gynecology and
Obstetrics, FIGO
[32].

Monitor BP, titrate
antihypertensive
medication as
needed.

BP, BMI and ECG (if
available) done by
obstetrician/GP.
Urine ACR, serum
sodium, potassium,
creatinine.

BP and BMI by GP at
6-months. Urinalysis,
oral glucose tolerance
test, lipid profile.
Counsel: CVD-risk and
future pregnancy.

Postnatal women
with HDP should
be followed up for
BP assessment
every 6–12 months
and CVD screening
at least every 4–6
years.

Follow local
recommendations

Interventions during the
postpartum period should
include breast feeding,
lifestyle modifications,
dietary, physical activity
and pharmacologic
interventions if needed.

International
Society for the
Study of
Hypertension in
Pregnancy,
ISSHP [96].

BP should be
monitored at least
once.
Antihypertensive
treatment should be
continued, with
diastolic
BP < 85 mmHg as
target. Breast feeding
is recommended.

Follow-up for all
women to ensure
normalization of BP,
urinalysis, and
laboratory tests.

6 months BP follow-
up: BP-measurements
>120/80 mmHg
should lead to
counseling regarding
lifestyle interventions.

1 year CVD-
screening; BP, risk
factors & lifestyle.
Also, LDL,
triglycerides & total
cholesterol, fasting
b-glucose, HbA1c,
CRP, and urine
ACR. Annual
medical review the
first 5–10 years
postpartum.

<120/80 mm
Hg.

Counseling about the
heightened health risks
for the mother and the
offspring. Calculate
lifetime CVR scores
(instead of 10-year).
Advice about heightened
risk of both recurrent
HDP and delivery of a
small for gestational age
infant in future
pregnancy.

Norwegian Society
for Gynecology
and Obstetrics,
NGF [97].

Medical review at
labor ward or by GP
to ensure that BP
stabilizes.

Frequency of BP-
check and urinalysis
depends on severity,
blood pressure and
co-morbidity. CVD-
risk evaluation.
Simple lifestyle
advice.

1 year CVD-
screening and
evaluation of need
for drug therapy.
Regular medical
review and blood
pressure check.
Every 5th year,
CVD-risk
evaluation, and
lifestyle advice.

130–140/80–
90 mm Hg

Advise about heightened
CVR after HDP and how
to reduce the risk with a
healthy lifestyle. Informe
about risk of recurrence
of HDP in future
pregnancy and how to
lower the risk.

(continued on next page)
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Table 1 (continued)
Societies Postpartum visit

Within 2 weeks Within 3 months Within 12 months At 12 months and
beyond

Target blood
pressure

General Recommendations

National Institute
for Health and
Care Excellence,
NICE [98].

Offer a medical
review with GP/
specialist if
antihypertensive
treatment is to be
continued.

Medical review with
GP/spec. If U-
reagent-strip test
shows proteinuria
(1+ or more),
further review to
assess kidney
function.

<140/90 mm
Hg

Advise about how to
reduce CVD-risk. Consider
pre-pregnancy counseling
about risk of HDP
recurrence in future
pregnancy and how to
lower the risk.

Swedish Society of
Obstetrics and
Gynecology,
SFOG [99].

Review of blood
pressure 5–7 days
postpartum. Medical
review if ongoing
antihypertensive
treatment.

Postpartum follow-
up by medical
doctor is
recommended: BP,
U-reagent-strip.
Advise to ask for
remaining
neurological
symptoms after
eclampsia.

If early onset- and/
or severe PE and/or
repeated PE,
women are
remitted to GP for
yearly follow-up.
All women with
HDP are
recommended
yearly BP-
measurement.

<140/90 mm
Hg

Women are informed
about future CVD-risk,
risk for repeated HDP in
next pregnancy and
lifestyle interventions are
advocated.

Society of
Obstetricians
and
Gynaecologists
of Canada,
SOGC [100].

BP measured at least
once daily in hospital
days 3–7 followed by
home self-
monitoring.

Screening &
treatment of CVD-
risk factors is
individualized, and
health behaviors is
first-line therapy.
ECG; Urinalysis;
serum sodium,
potassium &
creatinine; fasting
glucose & lipid
profile.

If persistent
hypertension beyond
6–12 months,
investigation for
secondary causes of
hypertension.
Antihypertensive
treatment is
individualized, based
on CVD-risk & future
reproductive plans.

<140/90 mm
Hg

Health care centers must
establish protocols to
monitor, recognize and
treat postpartum
hypertension. May
provide interventions to
reduce risk of a HDP in a
future pregnancy and
from screening for CVR
factors.

Society of
Obstetric
Medicine of
Australia and
New Zealand,
SOMANZ [101].

Monitoring of blood
pressure and slow
withdrawal of
antihypertensive
therapy.

6-weeks follow up
to ensure resolution
of pregnancy
related changes and
if necessary further
investigation for
renal disease.

Annual blood
pressure check and
regular (5 yearly)
assessment of CVD-
risk factors
including serum
lipids and blood
glucose.

<140/90 mm
Hg

Counseling about the
benefits of smoking
cessation, regular
exercise, and healthy diet.
Women should receive
appropriate counseling
about increased risk of
recurrent HDP and
possible prophylactic
measures.

Abbreviations: ACR, Albumin-Creatinine-Ratio; BMI, Body Mass Index; BP, Blood Pressure; CRP, C-Reactive Protein; CVD, Cardiovascular Disease; CVR, Cardiovascular
Risk; ECG, Electrocardiography; Gyn, Gynecologist; GP, General Practitioner; HDP, Hypertensive Disorder of Pregnancy; LDL, Low-Density Lipoprotein; PE, Preeclamp-
sia.
Boxes in the table were left empty when information was not provided from the society or if information given did not follow the criteria for the table.

5. Postpartum interventions to reduce the risk of future cardiovascular disease

There are limited studies investigating the effect of interventions in the postpartum period. One study investigated the effect of an
online education program to increase awareness of CVR in those who had preeclampsia in the five years preceding enrolment. Com-
pared to those who did not participate, those who did, had increased knowledge of CVR, reported healthier eating, and decreased
physical inactivity [52]. Individuals with severe preeclampsia attending the Follow-Up PreEClampsia Outpatient Clinic demonstrated a
preference for an interactive app as a tool to optimize health after pregnancy [53]. Another study, investigating patient's knowledge
regarding future CVRs after a HDP, identified that those that were aware of future CVR had higher compliance to both antihyperten-
sive treatment and follow up visits with blood pressure, blood glucose and cholesterol assessments [54]. However, they did not ob-
serve significant lifestyle changes regarding smoking, diet or exercise despite increased awareness. The result from a qualitative study
from the BP [2]-cohort, where individuals receive structured interventions to engage in health optimizing activities like exercise and
diet, indicated that these sort of interventions might motivate individuals to lifestyle changes in this otherwise demanding life period
with a newborn [55].
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6. Recommendations for postpartum follow up

Postpartum follow up visits after a P-CVR should optimally be synchronized with the newborn vaccination program, when indi-
viduals are already accessing the health care system [32]. The first year of parenthood can be overwhelming and mothers might de-
prioritize their own health. Visits should include maternal screening, most importantly for hypertension but hypercholesterolemia,
high body mass index/appropriate weight loss postpartum and type 2 diabetes can also be important to include in the screening pro-
gram [14]. As shown in Table 1, there is a heterogenicity regarding recommendations for CVR screening and interventions during the
first year postpartum. The ACOG underlines the importance of making postpartum care easily accessible for these individuals. Ser-
vices like app-based support or home BP monitoring [37] could improve this process and perhaps increase participation in postpar-
tum care. Both FIGO and the AHA stress the importance of postpartum visits with CVD risk factor checked at 3, 6 and 12 months post-
partum (Table 1) [32,38]. There is a consensus regarding counseling about the increased risk of recurrent HDP in a future pregnancy
and encouragement for a healthy lifestyle at some point during the first year postpartum. However, recommendations on how these
individuals should be monitored longer term vary between societies, demonstrating the need for further investigations on postpartum
interventions and their effect on long term health. The FIGO Committee on Impact of Pregnancy on Long-term Health [32] recommends
the use of a postpartum health record (Fig. 1) after any P-CVR.

Following delivery, the postpartum health record should be filled out together with the individual and their health care provider.
If a P-CVR has occurred, specific follow up recommendations will be advised. The timing of follow ups in the first year postpartum
would ideally be coordinated with the follow up of the baby. At each follow up assessment, specific physical- and/or biochemical
measurements are recommended. For example, hemoglobin should be assessed at 6 weeks postpartum to detect anemia and a random
urine for residual proteinuria at 3 months postpartum. There are additional tests that may be specific to a certain P-CVR. For instance,
an OGTT and HbA1c should be ordered within the first six months postpartum for those with gestational diabetes. Depending on
availability and national guidelines, a lipid profile can also be ordered in the first year postpartum. If any of these tests are abnormal,
the postpartum health record provides individualized follow up and advice depending on type of pregnancy complication and geo-
graphical setting. In addition, as it should remain in the possession of the female individual themselves, it empowers them to be in
charge of their own health and follow up.

7. Recommendations for interventions after a pregnancy associated cardiovascular risk event

7.1. Physical activity

Pregnancy and the postpartum is an opportunity for risk screening and lifestyle modification in general to improve health and
wellbeing. It is a “teachable moment” [56]. There is substantial evidence that physical activity has demonstrable cardiovascular bene-
fits [57], and in addition to diet, plays a role in attaining an appropriate weight after pregnancy [58]. International guidelines recom-
mend 150 min of moderate-intensity physical activity or 75 min of vigorous-intensity physical activity per week [57]. In the Nurses’
Health Study, self-identified adherence to a healthy lifestyle was associated with a lower risk of chronic hypertension in those who had
a pregnancy complicated by a HDP [59]. Physical activity in a research setting, after preeclampsia, has also been shown to improve
measures of cardiovascular fitness and CVRs [60,61]. Lifestyle programs that are affordable and translatable to the local setting are
needed; not all individuals can afford, or have access to, a gym or a trainer. As a start to postpartum physical activity, individuals
should be encouraged to walk and to gradually increase the average number of steps per day; 6000–9000 steps per day is associated
with a reduction in all-cause mortality [62]. While higher step rates (walking pace) may equate to vigorous-intensity activity, it is un-
clear whether this has a greater effect on CVD risk over actual number of steps [62]. While certainly a cardiovascular benefit, postpar-
tum physical activity has significant mental health and antidepressant effect [63].

By six weeks postpartum, female individuals report feeling ready to make a start at lifestyle modification [64]. Social support, in
particular partner support, is an important factor in initiating and maintaining physical activity postpartum [65]. With the popularity
of wearable fitness trackers (e.g. watches, smart phone apps), monitoring and promoting steps per day is a simple metric for quantify-
ing and communication of physical activity with a health care provider. And while not all individuals may be able to afford or find
these devices useful, the regular communication with, and motivation from, a health care provider is perhaps the most important
piece.

7.2. Diet and nutrition

Most international dietary recommendations to improve cardiovascular health stress the importance of diet quality and micronu-
trients [66]. When counseling individuals about their diet, the FIGO nutrition checklist [67] for pre-pregnant/early pregnant individ-
uals can certainly be used postpartum as well.

There is a well-established link between an unhealthy gut microbiome and the development of CVR and CVD [68,69]. The gut mi-
crobiome includes all the trillions of microorganisms, their genetic material and their metabolically active by-products that are in our
gastrointestinal tract which are involved with many of our most important bodily functions and is a key component of human health.
Dysbiosis (defined as an “imbalance” in the gut microbial community that is associated with disease) of the gut microbiome con-
tributes to the development of oxidative stress and inflammation which is important in the development of cardiovascular dysfunc-
tion and CVD. A healthy gut microbiome can help to improve CVR and prevent CVD [70] and has important therapeutic implications
[71].
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Fig. 1. International Federation of Gynecology and Obstetrics (FIGO) Pregnancy Passport Postpartum Health Record (reused with permission International Journal of
Obstetrics & Gynecology (IJOG)).

We can influence the microbes that live in our gut through everything that we consume. Some microbe species prefer certain
macro/micronutrients over others, so ideally we want a large number of different microbes to gain the maximal physiological health
benefit [72]. In order to have as diverse a microbiome as possible, individuals should prioritize a (mostly) plant-based diet with at
least thirty different plant species (defined as a fruit, vegetable, nut, seed, herb or spice) a week focusing on whole, unprocessed foods
[73,74]. Unfortunately, the highly processed foods that many people regularly eat, such as fast food, premade meals, bread/wraps
and pasta/white rice are low in macro/micronutrients, especially fiber, resulting in a low microbiome diversity which is associated
with ill health.

The gut microbiome can be effectively targeted to improve health [75]. A diverse dietary pattern can quickly result in important
compositional changes in the gut microbiome. Though some health benefits gained (specifically reduction in CVD) would take a
longer time.
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When discussing nutrition and diet with individuals, stress the important of a diverse diet rich in whole foods. The potential for
overnutrition, undernutrition and micronutrient deficiencies can contribute to cardiometabolic ill health and needs to be highlighted
[66]. It is also important to recognize food insecurity, especially in the face of rising food prices and difficulty accessing fresh fruits
and vegetables.

7.3. Breast feeding and lactation

The World Health Organization recommends exclusive breastfeeding for the first six months of life [76]. And while there are real
benefits to the infant, there is also well documented benefits to the mother. For those who've had an uncomplicated pregnancy, lacta-
tion is associated with a 10 % reduction in the risk of fatal and non-fatal CVD, including stroke when compared to those that didn't
breastfeed [77]. Similarly, for those who had a P-CVR, increasing lactation duration significantly improved markers of cardiometa-
bolic health that are associated with a future risk of CVD and reduced the risk of the metabolic syndrome [78]. It has been postulated
that the identified CVD protection afforded by lactation may due to a reset of maternal metabolism [79]. During pregnancy, in order
to create an environment to support fetal growth and development, maternal visceral fat accumulates, and insulin resistance and lipid
and triglyceride levels increase. These changes appear to reverse sooner, and more completely, with lactation.

Unfortunately, those who have had a HDP have lower rates of breastfeeding initiation, duration and exclusivity compared to those
with an uncomplicated pregnancy [80]. There are a number of physical (e.g. Cesarean section, preterm birth, mother-infant separa-
tion) or metabolic (e.g. obesity, diabetes, metabolic syndrome) disruptors that may impact on lactogenesis [81]. Individualized
breastfeeding support has been shown to have a positive impact on breastfeeding duration and exclusivity, at least among healthy
term pregnancies [82]. But in a small pilot study, a breastfeeding self-efficacy intervention also led to improved breastfeeding initia-
tion and duration in those who had had an HDP [83]. While it is not entirely certain how lactation influences cardiometabolic health
[84], all postpartum individuals, especially those with a P-CVR, should be encouraged and supported to help them achieve lactation
for as long as possible [81].

7.4. Next pregnancy

Postpartum screening is an opportunity to assess risk factors and intervene to decrease the risk of a repeated complication in the
next pregnancy [85]. One important goal after a P-CVR is to aim for BMI normalization or at least delaying a future pregnancy until
pre-pregnancy weight has been attained [86]. Another important aspect is to space the pregnancies to reduce the risk for complica-
tions such as recurrent preterm birth [87,88]. Pre-pregnancy screening is also an opportunity to review all medications and supple-
ments that an individual might be taking to ensure safety from a fetal development point of view. It is also an opportune time to re-
view or change medications in a timely fashion to ensure any medical condition is well controlled prior to conception. Those with pre-
vious gestational diabetes should be encouraged to initiate diabetes diet recommendations as soon as they get pregnant to reduce the
chance of another affected pregnancy. Plan should be for earlier glucose screening and potentially repeat screening. Lastly, there are a
few medications specific for reducing the risk for some pregnancy complications such as low dose aspirin to reduce the risk for
preeclampsia [89] and preterm birth [90] and progesterone to reduce the risk of preterm birth that should be considered [91]. Indi-
viduals should be appropriately counselled to seek health care early in pregnancy so that these interventions can be discussed [42].

8. Conclusion

Around the world, female individuals cardiovascular health should be a key health priority addressed through improved aware-
ness, screening, prevention and intervention. This can reduce care inequities for females in general, and younger females in particu-
lar. Given the substantial costs of treating CVD, novel and innovative ways to identify who should undergo CVR screening are critical
to achieve this. For the majority of females, pregnancy and the postpartum period provides a unique early window of opportunity.
Risk screening models designed for those following a P-CVRs are needed. Before these are developed and validated, presence of a P-
CVR should be enough to initiate appropriate follow up according to current guidelines or by using pragmatic tools such as the FIGO
Post Partum Health Record.

One thing that has largely gone unnoticed, is that not all those who have had an uncomplicated pregnancy are without risk of fu-
ture CVD and/or cardiovascular death. In a recent study looking at cardiovascular death within ten years following a pregnancy com-
plicated by a HDP, of the uncomplicated pregnancy cohort, 0.05 % died of CVD [92]. In our own cohort studies, 17 % of those with an
uncomplicated pregnancy were found to be at high risk of future CVD and 6–7% met the criteria for Metabolic Syndrome [24]. Cur-
rent guidelines would not be recommending any form of screening or follow up for those individuals with an uncomplicated preg-
nancy, which is a missed opportunity. Low risk is not no risk. Clearly, we need to do a better job identifying which individuals, based
on traditional, pregnancy-related and novel risk factors, should be offered postpartum CVR screening. But perhaps every female, after
every pregnancy, should have a follow up blood pressure within the first six to twelve months. One wonders how many cardiovascu-
lar events and cardiovascular deaths, whether following a P-CVR or an uncomplicated pregnancy, could have been prevented if they
had had postpartum CVR screening and intervention.
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9. Practice points

1. Certain pregnancy complications, known as pregnancy-associated cardiovascular risks (P-CVR), are associated with an
increased risk of future cardiovascular disease.

2. Pregnancy and the postpartum provide and early window of opportunity for cardiovascular risk screening for health
preservation and disease prevention.

3. Pregnancy-associated cardiovascular risks include the hypertensive disorders of pregnancy, gestational diabetes, idiopathic
preterm birth, delivery of a growth restricted baby and a placental abruption that leads to delivery.

4. As recommended by FIGO, an individualized plan for postpartum screening and follow up should be established with the
individual at the time of delivery of their baby.

5. Support for breastfeeding, which has been shown to reduce cardiovascular risks and decrease the risk of future cardiovascular
disease, should be put in place.

6. Lifestyle modification, in terms of dietary and physical activity recommendations, should be discussed and started after six
weeks postpartum.

7. Blood pressure monitoring should be initiated as early as six weeks postpartum.

10. Research Agenda

There is substantial data demonstrating the association of P-CVR and the presence of underlying cardiovascular risk factors and
the development of future cardiovascular disease.

Research Agenda should focus on:

1. There is no international consensus on what form postpartum screening should take and when it should start.
2. Given that the development of cardiovascular disease as an outcome measure is years in the future, surrogate markers in the

form of cardiovascular risk factors are used to assess effectiveness of the interventions. Studies using hard markers of
cardiovascular disease following screening/intervention in this population are needed.

3. Interventions that are known to reduce the risk of cardiovascular disease in other populations include dietary and physical
activity recommendations. Specific postpartum recommendations that are readily accessible to all individuals need to be studied
and established.
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