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Abstract

Preeclampsia affects *3%–7% of all pregnancies and is the third leading cause of maternal mortality globally.
Growing evidence indicates that preeclampsia results from vascular dysfunction, which also increases the risk
for future cardiovascular events. Until recently, preeclampsia was considered a disorder limited to pregnancy,
which fully resolved with the delivery of the placenta; however, it is now clear that women with a history of
preeclampsia have approximately double the risk of future cardiovascular events compared to women with
normotensive pregnancies. The aims of this review were to describe the hemodynamic and vascular changes
that occur in normal and preeclamptic pregnancies, to review noninvasive methods to test vascular function, and
to discuss the associated increased cardiovascular disease risk related to preeclampsia.

Introduction

Cardiovascular disease (CVD), which includes coro-
nary heart disease and stroke, is one of the leading causes

of mortality and morbidity worldwide. In the United States,
heart disease remains the leading killer of women; one in four
deaths each year is attributable to CVD.1 Recent evidence in-
dicates that adverse pregnancy outcomes, such as preeclamp-
sia, are associated with a woman’s future risk of CVD.2–4

Preeclampsia affects *3%–7% of all pregnancies.5 For
research purposes, the disorder is usually defined as new-
onset hypertension with systolic blood pressure of
‡140 mmHg or diastolic blood pressure of ‡90 mmHg after
20 weeks of gestation accompanied by new-onset protein-
uria.6 Preeclampsia is commonly accompanied by edema and
liver function abnormalities. The disorder is dynamic and is
considered severe if one or more of the following conditions
are met: blood pressure ‡160/110 mmHg, platelet count
<100,000/lL (thrombocytopenia), impaired liver function
indicated by elevated liver enzymes and/or epigastric pain
that cannot be otherwise explained, elevated serum creatinine
concentrations, pulmonary edema, or cerebral or visual dis-
turbances.6 Recent updated guidelines from the American
College of Obstetricians and Gynecologists and the Interna-
tional Society for the Study of Hypertension in Pregnancy
further define preeclampsia in the absence of proteinuria if
new-onset hypertension is paired with thrombocytopenia,

impaired liver function, renal insufficiency, pulmonary ede-
ma, or cerebral or visual disturbances.6,7

In the past, preeclampsia was considered a disorder limited
to pregnancy that resolved postpartum. However, pre-
eclampsia is now linked to endothelial dysfunction that per-
sists after delivery.8 Research suggests that women who
experience preeclampsia are at a greater risk of developing
CVD later in life; however, it is still unclear if this increased
risk is caused by preeclampsia9 or cardiovascular risk factors
present before pregnancy.10 Due to the mounting evidence
that women with a history of preeclampsia have an elevated
risk of CVD in the decades after pregnancy, in 2011, the
American Heart Association identified preeclampsia as a
major CVD risk factor for heart disease in women.11 The
aims of this review were to describe the hemodynamic and
vascular changes that occur in normal and preeclamptic
pregnancies, to describe a noninvasive method to test vas-
cular function during pregnancy, and to discuss future CVD
risk in women with a history of preeclampsia.

Physiology of Normal and Preeclamptic Pregnancy

Pregnancy is characterized by dramatic physiological and
biochemical changes to supply adequate oxygen and nutri-
ents to the growing fetus and placenta. During pregnancy,
maternal heart rate increases by 20% to compensate for
the drop in systemic vascular resistance,12 cardiac output
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increases by 30%–40%,13,14 and there is an eightfold increase
in uterine artery blood flow.15 Blood pressure (BP) decreases
until around week 18 of pregnancy and progressively in-
creases toward term.16 Furthermore, pregnancy is charac-
terized by a hyperdynamic circulation with an increase in
microvascular blood flow17 and enhanced resting blood
flow,17,18 particularly in the second and third trimesters.19,20

These changes return to baseline at various rates in the
postpartum period. The increase in cardiac output, plasma
volume, and heart rate, combined with decreasing BP during
pregnancy, can be seen as a cardiovascular stress test; pre-
eclampsia may be a sign of failing the stress test.

Preeclampsia is a complex generalized syndrome that in-
cludes increased vascular resistance and vasoconstriction in a
number of maternal vascular beds.18,21 While the cause of
preeclampsia is unknown, diffuse maternal endothelial dys-
function is the underlying clinical presentation. Preeclampsia
is believed to result from improper implantation of the pla-
centa to the uterine wall.22 Preeclampsia is also characterized
by an imbalance or deficit in growth factors promoting an-
giogenesis.23,24 Growing evidence suggests that inadequate
trophoblast invasion of the uterine spiral arteries leads to
placental ischemia,25 which, in turn, initiates the release of the
antiangiogenic factors, soluble fms-like tyrosine kinase-1
(sFlt-1) and soluble endoglin (sEng). sFlt-1 binds and inhibits
angiogenic factors, such as vascular endothelial growth factor
(VEGF) and placenta growth factor (PlGF).26 sEng is thought
to play a similar role to sFlt-1, but, instead of VEGF and PlGF,
sEng binds to and inhibits transforming growth factor-b
(TGF-b) (Fig. 1).27 Imbalance in these angiogenic factors

deprives the maternal vascular endothelium, resulting in
systemic endothelial dysfunction, which may culminate in
preeclampsia.26,28 When administered to pregnant rodents,
sFlt-1 induces hypertension, proteinuria, and glomerular en-
dotheliosis.26 sEng has been shown to disrupt the formation of
endothelial tubules and to induce hypertension in vivo.27

These biomarkers may be predictive of preeclampsia.
Women with or who go on to develop preeclampsia exhibit
low serum concentrations of free PlGF and VEGF and high
concentrations of sFlt-1.23,26 Additional research has also
shown that the ratio of sFlt-1 to PlGF is a better marker of
preeclampsia than either measure alone, with a higher ratio
indicating increased risk.29,30 A recent study did not find that
the assessment of changes in angiogenic markers between
first and second trimesters alone improved the prediction of
preeclampsia. However, when considered in conjunction with
clinical characteristics, such as baseline BP, race, and body
mass index (BMI), the predictive power improved for severe
(60% sensitivity, 80% specificity) and particularly for early-
onset preeclampsia (88% sensitivity, 80% specificity).31

Noninvasive Vascular Testing Measures

Arterial tonometry is a noninvasive method to test vascular
function that can be used clinically to measure central BP and
arterial stiffness. Research has shown that brachial BP is an
imperfect measure of arterial BP,32 an important variable for
predicting CVD outcomes in both men and women.33,34 In
comparison to brachial BP, central pulse pressure (PP) is
considered a more direct measure of the aortic pressure

FIG. 1. Current under-
standing of angiogenic and
antiangiogenic factors in
preeclampsia. Placental is-
chemia is thought to promote
the release of the anti-
angiogenic factors, sFlt-1
and sEng. sFlt-1 binds and
inhibits VEGF and PlGF.
While sEng has been shown
to bind and inhibit TGF-b.
The overall effect is a de-
crease in circulating angio-
genic factors resulting in
systemic endothelial dys-
function. sFlt-1, soluble fms-
like tyrosine kinase-1; sEng,
soluble endoglin; VEGF,
vascular endothelial growth
factor; PlGF, placenta
growth factor; TGF-b,
transforming growth factor-b.
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required to circulate blood throughout the body. Parameters
measured by arterial tonometry have been found to be asso-
ciated with the left ventricular hypertrophy,35 CVD risk
factors,36 CVD events,37,38 and all-cause mortality.37,38 Ac-
curacy of arterial tonometry is comparable to traditional in-
vasive vascular testing methods.39 However, further research
is needed before it can be widely used in a clinical setting.38

To generate the aortic pressure reading, a tonometer is
applied to a peripheral artery, such as the radial artery, to
record peripheral pulse waveforms, adjusted for brachial
pressure. The result derives a central PP waveform of the
ascending aorta. The central PP waveform is the summation
of the forward vascular pressure from the heart and backward
reflection of the peripheral vasculature.40 The ability of a
vessel to distend and increase volume with increasing pres-
sure is quantified through a pulse wave analysis (PWA),
which determines the pressure waveform produced by arte-
rial tonometry. The peak and trough of the PP waveform are
central systolic and diastolic BP, respectively (Fig. 2). PWA
indices measure vascular compliance and include the fol-
lowing: augmentation pressure (AP), augmentation index
(AIx), and AIx75. AP is the additional pressure reflected from
peripheral waves back toward the heart that is added to the
central systolic peak pressure, while AIx is a ratio of the AP
to the central PP (Fig. 2).40 Given that AIx varies with heart
rate, AIx75 is AIx adjusted to a fixed heart rate of 75 bpm.41

An increase in AIx indicates decreased vascular compliance
(i.e., increased arterial stiffness).

Increased AIx is associated with the presence and extent of
coronary artery disease37 and, therefore, may be a useful
marker for CVD risk.36 Interestingly, research has shown that
AIx may be especially indicative of CVD risk when utilized
in younger populations.36,42 This may be due to a plateau of
AIx values after a certain age, making it more difficult to
detect adverse effects on the cardiovascular system.42

Pulse wave velocity (PWV) is another noninvasive measure
of arterial stiffness derived from arterial tonometry. PWV is
defined as the velocity of the pressure wave as it travels

between two arteries. Although carotid–femoral PWV is most
commonly studied, research has indicated that brachial–ankle
indices show similar associations with CVD risk factors and
events.43 Indices are generated by the Moens–Korteweg
equation that identifies a relationship between the velocity of
the wave and the distensibility of the arterial wall. A higher
PWV indicates greater arterial stiffness. For every 1 m/s in-
crease in carotid–femoral PWV, there is an age-, sex-, and risk
factor-adjusted increased risk of 14% in total CVD events, 15%
in CVD mortality, and 15% in all-cause mortality.44

PWA and PWV can be used as noninvasive diagnostic
measures to detect arterial stiffness among patients with and
without CVD.34,45 More recently, these noninvasive mea-
sures are being studied to look at vasculature remodeling
during pregnancy46,47 and to determine if they are effective
tools for measuring vascular differences between women
with and without preeclamptic pregnancies.48,49

Noninvasive Vascular Testing During Pregnancy

Normotensive pregnancy

As discussed above, normotensive pregnancy is associated
with measurable vascular adaptations to prepare the body for
and support the growing fetus. There are a significant amount
of vascular changes that occur throughout the entire preg-
nancy and have been identified as early as 6 weeks of ges-
tation.46,50 Therefore, it is important to capture changes to the
maternal vasculature very early on in the gestational period to
understand the full range of adaptations taking place in
pregnancy. For example, early in pregnancy, vascular com-
pliance increases (i.e., vascular stiffness decreases) as mea-
sured by a decrease in both AIx and BP (D brachial systolic:
4 – 7 mmHg, D central systolic: 7 – 7 mmHg).46 Interestingly,
the changes in AIx and BP occur independent of one anoth-
er.47 AIx values decrease in the first and second trimesters
and increase during the third trimester, relative to pre-
pregnancy values, and may even exceed prepregnancy levels
in the postpartum.46–48 A greater reduction in central com-
pared to brachial systolic BP has also been identified early in
pregnancy.50 Compared to nonpregnant women, normoten-
sive pregnant women in their third trimester have signifi-
cantly lower central systolic BP ( p = 0.02), central PP
( p = 0.02), AIx ( p = 0.02), and AP ( p = 0.002).51 This trend
has been observed in additional cross-sectional analyses,
comparing pregnant to nonpregnant women.52

There are only a few longitudinal studies that measure
arterial function throughout pregnancy within the same
population.46,47,53 Khalil et al. were the first to report longi-
tudinal data throughout pregnancy, into the postpartum pe-
riod, and to evaluate differences between ethnic groups.47

Analyses showed no significant differences in PWA indices
in any trimester between the groups of Caucasian and Afro-
Caribbean women.47 To date, there is only one longitudinal
study that offers a look at arterial function from prepregnancy
through the postpartum in the same population.46 Mahendru
et al. found brachial BP to be 5 – 8 mmHg and central BP to
be 3 – 8 mmHg lower (mean – SD, p < 0.001) and AIx
2.5% – 7% higher (mean – SD, p < 0.01) at 14–17 weeks
postpartum than at preconception.46

Changes in PWV values follow a similar pattern comparable
to the vascular compliance indices measured by PWA, such as
AIx. A longitudinal study in normotensive pregnancies found

FIG. 2. Central PP wave form of ascending aorta and
PWA indices. The peak and trough of the PP waveform are
the central systolic and diastolic pressures, respectively. AP
accounts for the additional pressure reflected from periph-
eral waves toward the heart that has an additive effect on the
central systolic pressure. AIx is a ratio of the AP to the PP,
which indicates the extent to which AP constitutes PP. AIx,
augmentation index; AP, augmentation pressure; PP, pulse
pressure; PWA, pulse wave analysis.
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that PWV decreases during the second trimester, increases
from the third trimester through delivery, and then decreases 1
month postpartum.54 Similar trajectories in PWV indices
throughout pregnancy have been replicated in some other
studies, further indicating that there are measurable changes in
the maternal vasculature that arise in pregnancy.49,55 Some
evidence suggests that the magnitude of the PWV changes
across pregnancy is smaller than that of AIx compared to
nonpregnant controls.52 It is possible that differences between
study populations in maternal BMI or central BP may account
for these conflicting patterns, or lack thereof, in PWV
throughout pregnancy.

Preeclamptic pregnancy

Several studies have demonstrated vascular dysfunction
during and after preeclampsia using noninvasive measures of
arterial function.48,49 Preeclamptic women present with dif-
ferences in arterial stiffness and vascular function relative to
women with normotensive pregnancies; these differences are
measurable by PWA and PWV. Although research is limited,
preeclampsia is consistently related to higher AIx both at the
time of diagnosis48,49 and in the third trimester compared to
normal pregnancy.56,57 While increased PWV readings have
also been observed in preeclamptic compared to normal
pregnancy,49,56 the increases are much less remarkable and
often do not reach statistical significance.48,58

Maternal vasculature may be altered even after delivery of
the fetus and placenta. Arterial stiffness indices have been
found to be elevated from a few weeks49 up to 3 years
postpartum.59 One recent study measured traditional CVD
risk factors, AIx and PWV, in women 10 years after a pre-
eclamptic pregnancy.60 Women with a history of pre-
eclampsia had higher PWV compared to normotensive
pregnant controls matched on age and time since delivery;
however, there was no difference in AIx between groups.60

Previously, preeclamptic women were also more likely to be
hypertensive and have a higher waist–hip ratio, indicating
that an adverse cardiovascular risk profile persists after de-
livery.60 Tests of vascular dysfunction after preeclampsia
may help to understand why former preeclamptics are at el-
evated CVD risk and may help to distinguish which pre-
eclamptics go on to develop CVD.

Severity and time of onset of the preeclamptic disorder
have also been found to affect arterial stiffness indices during
and after pregnancy. At 33 weeks of gestation, one study
found that women with severe preeclampsia [defined as high
BP (‡160 mmHg systolic or ‡110 mmHg diastolic), oliguria
(500 mL in 24 hours), proteinuria (‡5 g/L in a 24-hour urine
collection or ‡3 g/L on two random urine samples), cerebral
or visual disturbances, pulmonary edema or cyanosis, im-
paired liver function, epigastric or right upper quadrant pain,
and fetal growth restriction] had significantly higher AIx,
PWV, BP, and cardiac outputs than women with pre-
eclampsia who do not have severe cases.61 Arterial stiffness
indices taken as early as 3 months up to 2 years postpartum
are also significantly elevated in women who had pregnancies
complicated with early-onset preeclampsia (<34 weeks)
compared to women with normotensive or late-onset pre-
eclamptic pregnancies (‡34 weeks).48,62 Furthermore, while
AIx values were elevated during early- and late-onset pre-
eclampsia at the time of diagnosis, both AIx and PWV were

elevated at 3–6 months after delivery among those with early-
onset preeclampsia,48 suggesting that only women with a
history of early-onset preeclampsia exhibit impaired vascular
functioning postpartum. The differences in arterial stiffness
indices observed in early- and late-onset preeclampsia may
be connected to distinguishable angiogenic imbalances. A
study comparing angiogenic factors in early- and late-onset
preeclampsia found that while the sFlt-1 concentration and
sFlt-1/PlGF ratio increased for all cases from diagnosis to
time of delivery, the increase was much higher for early-onset
preeclampsia (SFlt-1: 11% vs. 3% per day, p < 0.05, and sFlt-
1/PlGF ratio: 23% vs. 8% per day, p < 0.05).63

Noninvasive arterial tonometry may also be useful for
identifying women who are at risk for preeclampsia. AIx75
and PWV readings, for example, have provided evidence of
arterial stiffness at the 11- to 13-week mark in women who
subsequently develop preeclampsia.64 In addition, results of
one study found that PWA measured between 11(+0) and
13(+6) weeks of gestation was able to predict 79% of women
who developed preeclampsia and 88% of women who de-
veloped severe early-onset preeclampsia, with a false-
positive rate of 11%.65 PWV may be especially useful for
predicting preeclampsia in high-risk women. A recent study
looked at the detection rate of five potential diagnostic
markers for preeclampsia in high-risk women between 22 and
26 weeks of gestation as follows: PWV, serum levels of sFlt-
1 and uric acid, and 24-hour calcium and protein excretion.66

Results showed that PWV had the highest detection rate for
all cases of preeclampsia (81%) and for early onset (82%)
with a false-positive rate of 10%, and when combined with
sFlt-1 serum levels, detection rates rose to 90% and 92%,
respectively.66 These findings suggest that both arterial
stiffness indices (PWV) and measures of endothelial dys-
function (sFlt-1) combined have the highest diagnostic power
for both early- and late-onset preeclampsia. In the same
study, univariate analysis showed a strong correlation be-
tween PWV and sFlt-1 (r = 0.408; p < 0.001), and a multi-
variate adjusted regression model revealed SFlt-1 to be a
major determinant of PWV.66 These findings provide evi-
dence that endothelial dysfunction measured by circulating
angiogenic factors is associated with increased arterial stiff-
ness measured by PWV.

Arterial tonometry with its various measures, including
AIx and PWV, may offer a simple and accurate approach for
evaluating arterial stiffness during pregnancy.61 These
methods may be useful for identifying changes to maternal
vasculature during pregnancy and contribute to our under-
standing of the pathophysiology of preeclampsia. These tests
may help to determine the existence and extent of arterial
dysfunction before, during, and after pregnancy, as well as
identify which factors (i.e., early onset, severity, pre-
pregnancy health) modify the association with future CVD
risk. This will give us a window into options for the best
treatment of women with preeclampsia and perhaps help us
‘‘type’’ preeclampsia with respect to future CVD risk.

Preeclampsia and CVD Risk

Women with a history of preeclampsia are at increased risk
of CVD compared to women with a history of normotensive
pregnancies.3,8 It is still unclear whether this relationship
reflects a vascular injury from the preeclamptic episode or an
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elevated CVD risk profile before pregnancy, making women
more susceptible to both preeclampsia and CVD risk factors
and events after delivery. Preeclampsia and CVD have shared
risk factors, including BMI, hypertension, and diabetes,67

suggesting that CVD risk, at least in part, may precede pre-
eclampsia. Although a limited number of publications exist,
current evidence suggests that CVD risk factors before
pregnancy predict preeclampsia68 and are positively associ-
ated with CVD risk after pregnancy.10 However, one study
found that, even in the absence of traditional CVD risk fac-
tors, women with a history of new-onset hypertension in
pregnancy (with or without proteinuria) are at risk for CVD.69

This could reflect unmeasured common risk factors or it
might suggest a causal impact of preeclampsia on CVD risk.
Another study looked at CVD risk factors 10 years after
preeclampsia in otherwise healthy women, defined as no di-
abetes, rheumatic disease, hypertension, renal disease, CVD,
or previous preeclamptic pregnancies.70 While preeclampsia
in previously healthy women was not associated with more
traditional risk factors, such as BMI, intima–media thickness,
and fat mass, these women were more likely to have lower
high-density lipoprotein cholesterol and elevated markers of
endothelial dysfunction (urate and sFlt-1), supporting the
association of preeclampsia, vascular dysfunction, and future
CVD risk in women.70

After pregnancy, women with a history of preeclampsia
display a wide range of differences in CVD risk compared to
women with a history of normotensive pregnancies.71 A
meta-analysis of 15 studies found that women with a history
of hypertension in pregnancy had elevated biochemical CVD
risk factors, including glucose (10 studies), insulin (5 stud-
ies), total cholesterol (11 studies), low-density lipoprotein
(10 studies), and triglycerides (10 studies).72 Most of the
larger systematic reviews and meta-analyses assessing CVD
risk markers following pregnancy do not differentiate be-
tween women with preeclampsia and other hypertensive
disorders of pregnancy, such as gestational hypertension
(without proteinuria). However, a few studies that have
looked specifically at women with a history of preeclampsia
have shown elevated CVD risk markers.71,72 In addition,
metabolic syndrome and hypertension are common in women
with a history of preeclampsia.72–74 One larger longitudinal
study that differentiated between preeclampsia and gesta-
tional hypertension found a larger number of CVD risk fac-
tors in women with a history of preeclampsia, suggesting that
preeclampsia may be a stronger indicator of future CVD than
gestational hypertension.3

A history of preeclampsia is linked to adverse cardiac out-
comes, including hypertension,75,76 diabetes mellitus,77 ische-
mic heart disease,76 peripheral arterial disease,78 stroke,75,76 and
CVD death.78,79 A recent meta-analysis found that women with a
history of preeclampsia have three times the risk of developing
hypertension (RR = 3.13, 95% CI 2.51–3.89) and double the risk
of developing both CVD (OR = 2.28, 95% CI 1.87–2.77) and
cerebrovascular events (OR = 1.77, 95% CI 1.43–2.21).4 These
results are similar to other large meta-analyses, which also show
increased CVD risk at a relatively young age, further indicating
that women with a history of preeclampsia should be monitored
closely and early on for CVD.76,78

Differences in CVD risk are also observed between sub-
groups of previously preeclamptic women, with early-onset
cases having the highest risk of future CVD.76 A recently

published study found that women with a history of early-
onset preeclampsia have significantly increased CVD risk
factors and an overall worse CVD risk profile compared to
late-onset preeclampsia cases and those with gestational
hypertension alone.80 Furthermore, when looking at the
prevalence of hypertension across these three groups of wo-
men, almost half of early-onset cases developed hypertension
compared to 39% and 25% of women in the gestational hy-
pertension and late-onset groups, respectively.80 Evidence
from studies that compare CVD risk between early- and late-
onset preeclampsia all points to a consistent relationship
between early-onset preeclampsia and elevated BP.81,82 This
is highlighted in a publication comparing the prevalence of
chronic hypertension and the estimated future CVD risk for
women with a history of early-onset preeclampsia, late-onset
preeclampsia, and normotensive pregnancies.82 The results
of this study showed that only increased prevalence of hy-
pertension significantly contributed to an increased risk for
future CVD, while other traditional risk factors did not.82 In
addition, researchers found that only former preeclamptic
women with chronic hypertension and those with early-onset
preeclampsia (the group with highest prevalence of hyper-
tension) had increased risk for later CVD, indicating that the
increased risk of future CVD seen in preeclampsia is likely
due to prolonged elevation in BP.82

Effectiveness-based guidelines for the prevention of CVD
in women in 2011 were updated to include the following
three categories of CVD risk: high risk, at risk, or ideal car-
diovascular health based on modifiable and nonmodifiable
risk factors.11 A history of preeclampsia alone classifies a
woman as ‘‘at risk.’’ The guidelines recommend that clini-
cians ask women about complications related to pregnancy,
including gestational diabetes, gestational hypertension, and
preeclampsia, to identify women with increased risk for
CVD.11 Furthermore, other pregnancy-related complications
are being studied to determine if they increase CVD risk in
women, such as premature delivery,83 fetus size,84 and de-
livering a term low-birth-weight infant.85

Summary and Future Directions

Vascular dysfunction has been implicated in the patho-
genesis of both preeclampsia and CVD, and a shared pathway
may explain the association of preeclampsia with CVD
events decades later. Preeclampsia is categorized by vascular
and biochemical changes that present differently than in
normotensive pregnancy. What is not known, however, is
whether women enter pregnancy with normal vascular
function or if vascular dysfunction predates a preeclamptic
pregnancy. The answer to this question is important. If pre-
eclampsia arises in women with normal prepregnancy vas-
cular function, then it may be possible that a causal
relationship exists and the stress of the preeclamptic episode,
per se, results in vascular dysfunction leading to increased
CVD risk. However, if preeclampsia is merely an early
‘‘stress test’’ unveiling vascular dysfunction, then utilizing
biomarkers and vascular screening will help identify women
at high risk for preeclampsia as well as future CVD.

Accurate noninvasive testing may prove useful in both
cardiovascular and obstetric practices to gain a clearer
understanding between preeclampsia and CVD risks. After
a preeclamptic pregnancy, identifying the timing and
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pathophysiology of CVD risk as it emerges is also es-
sential to designing novel screening and prevention pro-
tocols tailored to a young woman’s CVD risk profile.
Future studies should focus on measuring the prevalence
of CVD risk factors and vascular function from postpar-
tum onward to better facilitate the understanding of when
the increased risk manifests. More research is needed to
test the accuracy and predictive value of arterial tonometry
and its measures of arterial stiffness in pregnancy and
postpregnancy.21,47,57,86
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