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CONTINUING EDUCATION

Cardiovascular disease in
women: A journey toward
a focus on prevention
By Tamera Lea Pearson, PhD, MSN, FNP, ACNP

Intended audience
Nurse practitioners (NPs), certified nurse-midwives (CNMs),
and other advanced practice clinicians who care for women.

Continuing education (CE) approval period
Now through August 31, 2015

Estimated time to complete this activity
This activity will take 1 hour to complete.

Program description/identification of need
This CE program presents practical strategies to meet the
needs of NPs, CNMs, and other advanced practice clinicians
who provide primary care for women. The program will help
clinicians identify women who have increased risk for cardio-
vascular disease (CVD) and help clinicians reduce these pa-
tients’ CVD risk. 

Cardiovascular disease remains the No. 1 cause of death in
women worldwide, despite years of research and advances in
diagnosis and treatment. One-third of women in the United
States have some form of CVD, and more women than men
die of CVD-related causes. Although notable improvements
in understanding CVD in women have been made over the
past three decades, much still needs to be done to reduce
CVD morbidity and mortality in this patient population. New
effectiveness-based recommendations from the American
Heart Association (AHA) emphasize methods shown to re-
duce CVD risk or treat early heart disease in women—to save
lives.

Educational objectives  
• Discuss the prevalence of CVD and CVD-related mortality

in women versus men.
• Describe the AHA’s effectiveness-based recommendations

for CVD risk reduction in women.
• Delineate recommendations for lifestyle changes and med-

ication use to reduce CVD risk factors and prevent CVD de-
velopment in women.

Approval statement
This activity has been evaluated and approved by the Continu-
ing Education Approval Program of the National Association of
Nurse Practitioners in Women’s Health (NPWH) for 1 contact
hour of CE credit, including 0.25 contact hours of pharmacolo-
gy content. Each participant should claim only those contact
hours that he/she actually spent in the educational activity.

Faculty disclosures
NPWH policy requires all faculty to disclose any affiliation or
relationship with a commercial interest that may cause a po-
tential, real, or apparent conflict of interest with the content
of a CE program. NPWH does not imply that the affiliation or
relationship will affect the content of the CE program. Disclo-
sure provides participants with information that may be im-
portant to their evaluation of an activity. Any conflicts of in-
terest are resolved according to NPWH policy prior to
development of content.

Tamera Lea Pearson, PhD, MSN, FNP, ACNP, has disclosed that
she has not served on a speaker’s bureau and that she has no
financial disclosures to make related to this article.

Disclosure of unlabeled use
NPWH policy requires authors to disclose to participants
when presenting information about unlabeled use of a com-
mercial product or device or an investigational use of a drug
or device not yet approved for any use.

Disclaimer
The participating faculty determines the editorial content of
the CE activity; this content does not necessarily represent
the views of NPWH. This content has been peer reviewed for
validation of clinical value. Although every effort has been
made to ensure that the information is accurate, clinicians
are responsible for evaluating this information in relation to
generally accepted standards in their own communities and
integrating the information in this activity with that of estab-
lished recommendations of other authorities, national guide-
lines, FDA-approved package inserts, and individual patient
characteristics. 

Successful completion of this activity
Successful completion of this activity, J-14-08, requires partic-
ipants to (a) read the learning objectives, disclosures, and dis-
claimers; (b) study the material in the learning activity; (c)
during the approval period (now through August 31, 2015),
1. click on the link to the course and log on to the NPWH 
Online Continuing Education Center; 2. complete the online
posttest and evaluation; 3. earn a score of 70% or better on
the posttest; 4. print out the CE certificate.

Commercial support
No commercial support was supplied for this activity.
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Cardiovascular disease (CVD) re-
mains the No. 1 cause of death in
women worldwide, despite years
of research and advances in di-
agnosis and treatment.1 One-
third of women in the United
States have some form of CVD,
and more women than men 
die of CVD-related causes.2 Al-
though notable improvements
in understanding CVD in women
have been made over the past
three decades, much still needs
to be done to reduce CVD mor-
bidity and mortality in this pa-
tient population.3

Advancements and
challenges
An appreciation of the nature of
CVD in women has been evolv-
ing since the late 1990s, when
gender inequity in CVD research
was recognized to be a problem.
Legislation for the Women’s Car-
diovascular Disease Research and
Prevention Act was passed in
1996 in an effort to rectify this
situation. Subsequently, women
have been included in many CVD
studies, which highlight differ-
ences between women and men
in terms of the presentation and

the treatment of CVD. In 1999,
the American Heart Association
(AHA) issued its first recommen-
dation guidelines focused on
CVD in women.4 Updated evi-
dence-based practice guidelines
were released in 20045 and 2007.6

Most recently, the AHA published
effectiveness-based guidelines 
for CVD prevention in
women.7 These new guidelines
define CVD as an encompassing
term referring to both coronary
heart disease (CHD) and stroke.7

Inclusion of women in CVD re-
search studies and accumulation
of clinical experience provide an
evolving body of knowledge that
is reflected in the new guidelines.
Nevertheless, CVD in women con-
tinues to be a major challenge. 

Here are the facts in 2014: CVD
is the leading cause of death
among women worldwide, re-
sulting in a societal burden pro-
jected to worsen over the next
10 years.1 Within the U.S., a wo -
man dies of CVD every minute,
and overall mortality statistics 
indicate that one of every two
women will die of CHD or
stroke.3,8 Most women (64%)
who die suddenly of CHD did not

have previous symptoms.9

Women now experience more
strokes than do men, and will
likely suffer major physical, emo-
tional, and cognitive conse-
quences of these strokes.8,10,11

Despite numerous campaigns
over the past decade that have
focused on educating U.S.
women about their CVD risk,
about half are uninformed about
it.3,12 This lack of knowledge is
more common among African-
American women than among
white women.3 Healthcare prac-
titioners (HCPs) themselves un-
derestimate CVD risk in women,
resulting in inadequate preven-
tive therapy for appropriate 
candidates and missed diag-
noses.3,7,9,11,13,14 In addition,
treatment discrepancies persist;
compared with men, women are
less likely to undergo coronary
revascularization procedures or
be discharged on recommended
medications after suffering an
acute cardiovascular event.15

Overall CVD-related mortality
among women has decreased
since 1997, which Wenger has as-
cribed to improved management
of established CVD and reduction
of risk factors.3 However, over the
past 5 years, the number of CVD-
related deaths in women aged
35-44 years has increased.7,16

The ongoing problem of CVD
in women (including the in-
creased number of CVD deaths in
younger women) is related, at
least in part, to the increased
prevalence of chronic disorders
such as hypertension (HTN), hy-
percholesterolemia, diabetes
mellitus (DM), and obesity. For ex-
ample, HTN prevalence among
women has increased in the past
10 years, especially among
African Americans.9,11 In persons
older than 65, HTN affects more
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Much progress has been made in terms of diagnosing

and treating cardiovascular disease (CVD) in women,

but more women in the United States are still dying 

of CVD than any other disease. The author briefly reviews the

progress that has been made regarding CVD in women, examines

the current state of the science, discusses the new effectiveness-

based guidelines that focus on prevention, and considers

implications for nurse practitioners.
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women than men.9 With regard
to hypercholesterolemia, the
Third Report of the Expert Panel
on Detection, Evaluation, and
Treatment of High Blood Choles-
terol in Adults (Adult Treatment
Panel III, or ATP III) may have sub-
stantially underestimated lifetime
CVD risk, possibly precluding ini-
tiation of statin therapy in many
high-risk women.7,17,18 Hyper-
triglyceridemia is associated with
increased CVD-related mortality
in women, but not in men.19 DM
now affects more than 12 million
U.S. women, with double the 
impact on Hispanics versus
whites.7,9,12 Two-thirds of U.S.
women are overweight or obese,
a major CVD risk factor.3,7,20 Au-
toimmune collagen diseases such
as lupus erythematosus are an-
other class of chronic diseases re-
cently found to be associated
with CVD risk in women.3,21 The
pervasiveness of these chronic
conditions contributes to overall
CVD risk in women and reinforces
the need for sustained research
to improve outcomes.  

State of the science
Researchers are advancing un-
derstanding of CVD in women
through investigations aimed at
recognizing gender differences.
Inquiries into CVD pathophysiol-
ogy and novel risk factors are es-
sential steps in the process of im-
proving outcomes for women. 

Biological gender differ-
ences—Studies reveal differ-
ences between the genders in
terms of the physiologic devel-
opment and clinical presentation
of CVD. In particular, women
tend to develop microvascular
coronary artery disease (CAD)—
now termed female pattern heart
disease.13 This microvascular dys-
function leads to more varied

clinical symptoms, or in some
cases, no symptoms.13,15 Fifty
percent of women who present
with angina have no evidence of
ischemia or coronary artery ob-
struction on traditional stress
tests or cardiac catheterization;
other tests (see next section)
show that these women have mi-
crovascular dysfunction.22

Of note, not all studies have
demonstrated a major gender
difference with regard to mi-
crovascular CAD. In a recent study
conducted on 405 men and 813
women to ascertain whether the
link between coronary microvas-
cular dysfunction and CAD dif-
fered by gender, participants un-
derwent positron emission
tomography (PET) as part of the
workup for suspected CAD.23 PET
imaging showed that coronary
microvascular dysfunction was
highly prevalent both in women
and men (54% and 51%, respec-
tively; P [Fisher exact test] = 0.39;
P [equivalence] = 0.0002). In a
subgroup (n = 404; 307 female/97
male) without evidence of coro-
nary artery calcification on gated
computed tomo-
graphic imaging,
coronary micro -
vascular dys-
function was
common in both
genders, despite
normal stress
perfusion imag-
ing and zero
coronary artery
calcification (44%
of men vs. 48% of
women; P [Fisher
exact test] = 0.56; 
P [equiv a lence] =
0.041).

Unlike the plaque
buildup in obstructive
CAD, microvascular dis-

ease involves small arteries and
diffuse atherosclerosis, wherein
plaque forms evenly throughout
the artery wall. Another patho-
physiologic aspect of microvas-
cular disease is endothelial dys-
function, wherein coronary flow
is affected by contraction of the
vessel wall. Neither of these phe-
nomena is seen clearly on tradi-
tional cardiac catheterization and
is often not evident on stress
tests.13,24

Novel factors and tests—
Bairey Merz13,15 has stated that
women with positive cardiac 
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stress test results but negative
obstructive findings by tradi-
tional angiography are particu-
larly worrisome with regard to
having female pattern heart dis-
ease. Researchers have devel-
oped innovative tests to identify
microvascular disease, which
they are promoting as the new
gold standard to evaluate for
CAD in women.13,22-26 One op-
tion is an invasive coronary reac-
tivity test, which involves intro-
duction of adenosine during
cardiac catheterization to detect
endothelial dysfunction.27 An-
other option is a coronary flow
reserve test, in which intravascu-
lar ultrasonography of the coro-
nary arteries is performed to de-
tect endothelial dysfunction.24

These novel approaches to de-
tecting CAD were developed
through the Women’s Ischemia
Syndrome Evaluation (WISE)
study.24 Although these diag-
nostic tests are continuing to be
studied and may not be routine-
ly available, the results are
promising. 

Additional CVD diagnostic
tests may be indicated based on
a woman’s health history or re-
ported symptoms. A cardiac cal-
cium scan may be helpful to dis-
cern presence of calcium in the
coronary arteries, which is associ-
ated with CVD in women.7

Carotid ultrasonography and an-
kle brachial index tests are both
correlated with presence of CAD
and are indicated in a subgroup
of women.28,29 Elevated C-reac-
tive protein level is another fac-
tor that has been associated with
increased CVD risk in women.7

Although routine use of these
tests is not suggested at this
time, their overall utility to im-
prove CVD outcomes in women
continues to be investigated.7

The new “effectiveness-
based” guidelines
Research continues to improve
understanding of the complexity
of gender differences and the
unique approach needed to alter
outcomes of CVD in women. In
response to this challenge, the
new AHA guidelines focus on
prevention in what are termed
effectiveness-based guidelines.7

The transformation from evi-
dence-based to effectiveness-
based guidelines denotes a shift
from pure clinical research as the
basis of recommendations to an

approach that encompasses ben-
efits and risks observed in clinical
practice.3 The focus is on recog-
nizing lifetime risk for CHD and
stroke in women and prevention
of disease development. Early
screening and a complete CVD
risk assessment are advised to re-
duce the pervasiveness of CVD in
women.7,30

CVD risk assessment
The effectiveness-based guide-
lines denote specific information
that should be included in a CVD
risk assessment in women. 

History—Although family his-
tory was not part of the original
Framingham assessment, re-
search shows that women are at
increased risk for CVD if they
have a first-degree relative who
experienced premature CVD (i.e.,
if this person was younger than
55 [male] or 65 [female] when
first diagnosed with CVD).7 De-
tails of CVD in family members is
obtained along with a woman’s
own health history. A history of
pregnancy problems such as pre-
eclampsia or gestational dia-
betes is now recognized as po-
tential unique precursor of CVD
risk in later years.7,8,31 A personal
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Table 1. Gender-sensitive cardiovascular disease risk
profiles3

Updated Framingham: Includes Reynold’s Risk Score: Adds
these gender-specific variables identified gender factors to

Framingham

Age High sensitivity C-reactive protein

Total cholesterol Systolic blood pressure

High-density lipoprotein cholesterol Family history

Systolic blood pressure Hemoglobin A1C
(if patient has diabetes)

Hypertension treatment (if applicable)

Smoking history

Diabetes status

The transformation

from evidence-
based to

effectiveness-
based guidelines

denotes a shift from

pure clinical

research. 



history of smoking or current to-
bacco use is noted. A history of
paroxysmal atrial fibrillation (AF)
in women is a specific problem
that increases stroke risk and re-
quires particular attention.2,3,7

Specific elements—Elements
delineated as essential to include
in a comprehensive CVD risk as-
sessment are exercise routine, di-
etary habits, and measurements
of blood pressure (BP), body
mass index (BMI), waist circum-
ference, lipoprotein levels, and
glucose.3,7 Existing health prob-
lems of DM, kidney disease, HTN,
hypercholesterolemia, and au-
toimmune collagen disease are
risk status determinants that
must be identified.2,3 Screening
for depression is recommended
as an essential part of the CVD
risk evaluation, not because of a
direct effect on CVD but because
of the possible influence on a
woman’s ability to address her
risks.7

Gender-sensitive risk assess-
ment tools—CVD risk assess-
ment in women includes use of
gender-sensitive tools. The origi-
nal Framingham profile under -
estimates CVD risk in women,
which led to modification of the
tool to create an instrument that
is accurate in women.32 Another
group of researchers designed a
new gender-specific instrument
incorporating novel factors to
appraise CVD risk in women.33

Current guidelines suggest using
either the updated Framingham
Heart Study risk assessment tool
or the Reynold’s Risk Score as
part of a comprehensive CVD
risk assessment.32,33 Details of
variables built into each score
calculation are noted in Table 1.3

The Framingham Heart Study
website includes risk score cal-
culators based on lipids or
BMI.34 An interactive calculator
for assessing cardiac and stroke
risk can be found at the

Reynolds Risk Score website.35

New risk categories—Anoth-
er substantial change in the ef-
fectiveness-based guidelines is
the classification of three specific
CVD risk categories for women,
which include high risk, at risk,
and ideal cardiovascular health.3

Findings from the comprehen-
sive CVD risk assessment and re-
sults from a gender-sensitive risk
tool are compiled to determine a
woman’s individual risk category.
Table 2 lists the determinants of
each new risk classification cate-
gory.3 Women with clinical mani-
festations of CHD, cerebrovascu-
lar disease, peripheral arterial
disease (PAD), abdominal aortic
aneurysm, kidney disease, DM, or
a 10-year predicted CVD risk of
10% are in the high risk category.
The at risk category represents
women who have one or more
major CVD risk factors as defined
in the guidelines and noted in
the comprehensive assessment.
Women who report a healthy
lifestyle, including regular physi-
cal activity and a wholesome diet,
with no CVD history or identified
risk factors, meet the criteria for
the ideal cardiovascular health
category. All women are encour-
aged to achieve or maintain ideal
cardiovascular health through
prevention. Aggressive treat-
ment and risk reduction strate-
gies are indicated for women
who are in the other two risk cat-
egories or who have a history of
paroxysmal AF.3,7

Application of CVD
guidelines based on risk
category
Lifestyle interventions are rec-
ommended for women in every
CVD risk category to maximize
prevention.3,7 Smoking cessa-
tion, tobacco avoidance, and a
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Table 2. New classification categories of
cardiovascular disease risk in women3

High risk (≥1 high-risk states): Clinically manifest CHD, cerebrovascular
disease, or PAD; abdominal aortic aneurysm; end-stage or chronic kidney
disease; diabetes mellitus; 10-year predicted CVD risk ≥10%

At risk (≥1 major risk factors): Family history of premature CVD occurring in
first-degree relatives (i.e., in men <55 years or in women <65 years); history
of pre-eclampsia, gestational diabetes, or pregnancy-induced HTN; TC ≥200
mg/dL, HDL-C <50 mg/dL, or treated for dyslipidemia; SBP ≥120 mm Hg,
DBP ≥80 mm Hg, or treated HTN; metabolic syndrome; cigarette smoking;
poor diet; obesity, particularly central adiposity; physical inactivity; systemic
autoimmune collagen-vascular disease; evidence of advanced subclinical
atherosclerosis; poor exercise capacity on treadmill test and/or abnormal
heart rate recovery after stopping exercise

Ideal cardiovascular health (all of these): No family history of CVD at
premature age; no history of pregnancy problems; TC <200 mg/dL; BP
<120/80 mm Hg; fasting blood glucose <100 mg/dL; abstinence from
smoking; healthy diet; BMI <25 kg/m2; regular physical activity

BMI, body mass index; BP, blood pressure; CHD, coronary heart disease; CVD, cardiovascular
disease; DBP, diastolic blood pressure; HDL-C, high-density lipoprotein cholesterol; HTN,
hypertension; PAD, peripheral arterial disease; SBP, systolic blood pressure; TC, total cholesterol.

http://www.reynoldsriskscore.org
http://www.framinghamheartstudy.org/risk-functions/cardiovascular-disease/10-year-risk.php
http://www.framinghamheartstudy.org/risk-functions/cardiovascular-disease/10-year-risk.php


low-fat diet rich in fruits, vegeta-
bles, and weekly fish are recom-
mended. Limited intake of sugar,
salt, and alcohol is advised. Reg-
ular physical activity is essential
at a frequency of 150 minutes of
moderate exercise or 75 minutes
of vigorous workouts per week.3

Following healthful lifestyle prin-
ciples in order to maintain a BMI
<25 kg/m2 with a waist circum-
ference <35 inches is suggested.
Women who have had a cardiac
event or are in the high risk cate-
gory because of known CVD 
or PAD should be referred to a
formal cardiac rehabilitation 
program.7

Preventive medication—Pre-
ventive drug therapy is individual-
ized based on a woman’s personal
history and CVD risk classification.
For example, routine use of as-
pirin in healthy women younger
than 65 years is not recommend-
ed but may be useful in women
older than 65 to prevent stroke
and myocardial infarction.3,7 As-
pirin (75-325 mg/d) is prescribed
for women with CHD and DM un-
less contraindicated.3,7 Estrogen
therapy, antioxidant supplements,
and folic acid should not be used
for primary or secondary preven-
tion of CVD.3,7

Aggressive treatment—Inter-
ventions aimed at reducing ma-
jor CVD risks are crucial for
women classified as high risk or
at risk.3 Aggressive treatment of
HTN and hyper cholesterolemia
and meticulous management of
DM, if present, are imperative.
History of paroxysmal AF is not-
ed as a distinct category of CVD
risk that must be addressed con-
sistently. Studies show that, com-
pared with men, women are un-
dertreated for these major CVD
risks and do not receive the
equivalent pharmacotherapy for

diagnosed CAD or cerebrovascu-
lar disease.12,13 Therefore, ag-
gressive treatment of identified
CVD risks and prevention of CVD
development are priorities. 

Hypertension is addressed by
diet, exercise, and medications to
achieve a BP <120/80 mm Hg. A
thiazide diuretic is typically indi-
cated, although additional med-
ication may be required to reach
goal. Women in the high risk cat-

egory (unless pregnant), with ev-
idence of clinical CVD, heart fail-
ure, and/or DM, are routinely
given beta blockers, angiotensin-
converting enzyme inhibitors, or
angiotensin receptor blockers.3.7

Diet modification and omega-3
fatty acid supplements are en-
dorsed for primary and second-
ary CVD prevention in women
with hyperlipidemia and hyper-
triglyceridemia.7

Hypercholesterolemia is
managed aggressively ac-
cording to individual
CVD risk. Based
on ATP
III

guidelines, lipid goals are low-
density lipoprotein cholesterol
(LDL-C) <100 mg/dL, high-densi-
ty lipoprotein cholesterol >50
mg/dL, and triglycerides <150
mg/dL.3,7 If implementation of
lifestyle interventions (e.g., di-
etary changes, exercise) does not
achieve adequate results, statins,
niacin, and fibrates are all appro-
priate pharmacotherapy—de-
pending on the component 
of the lipid profile being ad -
dressed.7 For women older than
60 in the high risk category who
have hypercholesterolemia, statin
therapy is indicated to reach an
LDL-C goal as low as <70 mg/dL
to reduce CVD risk.12-14

Recently, the AHA published a
risk calculator tool designed to
determine indication for statin
therapy based on global CVD
risk; a 30%-50% reduction of
LDL-C is recommended if LDL-C
exceeds 190 mg/dL.36 Based on
use of this new tool, the thresh-
old for instituting statin therapy
would be much lower for many
men and women (the risk calcu-
lator is not gender specific). Al-
though use of this particular tool
is controversial, evidence indi-
cates that women, regardless of
which guideline is followed, need
to lower their cholesterol levels
in order to reduce their CVD risk. 

Presence of DM automatically
places a woman in the high risk

category for CVD.
Glycemic control in

women with DM aims to
maintain hemo-
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Regular physical
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a frequency of 150
minutes of moderate

exercise or 75
minutes of vigorous

workouts per week. 



globin A1C under 7% through
lifestyle changes and/or pharma-
cotherapy.7

Women with a history of
paroxysmal AF are at a 4- to 5-
fold increased risk for ischemic
stroke. Because of the docu-
mented undertreatment of AF,
the 2011 guidelines for CVD 
prevention in women specifical-
ly addressed this risk factor.7

Women with AF require specific
anticoagulation treatment 
with warfarin, aspirin, or one of
the newer oral anticoagulants
(e.g., dabigatran, rivaroxaban,
apixaban).7

Implications for NPs
Nurse practitioners caring for
women are in a key position to
address CVD prevention. Being
cognizant of gender differences
in CVD pathophysiology may in-
fluence both diagnostic workup
and treatment of women who
present with symptoms that may
otherwise be discounted as non-
cardiac in origin.25 NPs must be
familiar with the new effective-
ness-based guidelines and de-
velop implementation methods
within their individual practices.
Routinely utilizing one of the in-
teractive gender-sensitive CVD
risk assessment tools as part of 
a woman’s comprehensive eval-
uation may increase identifica-
tion of women at risk and may
influence treatment or referral
decisions. 

To reduce CVD risk in women,
HTN, hyperlipidemia, DM, and
obesity must be managed per-
sistently to reach recommended
goals. NPs can increase other
HCPs’ and patients’ awareness
about CVD in women by sharing
their knowledge in practice and
in community settings. Partici-
pating in clinical research aimed

at furthering understanding of
CVD in women is another way
NPs can support the effort to re-
duce CVD prevalence and im-
prove outcomes. NPs can serve
as role models to patients by pur-
suing a healthy lifestyle and aim-
ing for ideal cardiovascular
health. 

Although the problem of CVD
in women is global, some NPs
may find it helpful to access infor-
mation about the problem in
their own community. The CDC
provides an interactive website
with data for state and county
CVD incidence levels.37 Progress

has been made in recognizing
gender differences. The new ef-
fectiveness-based guidelines
from the AHA are a prime exam-
ple of translating the past two
decades of research regarding
CVD in women into clinical prac-
tice. Now the focus is on CVD pre-
vention through comprehensive
assessment of risk, encouraging a
healthy lifestyle, and careful man-
agement of major health risks. As
the principles espoused in the
guidelines are implemented, and
as better diagnostic and thera-
peutic options for women contin-
ue to be studied and verified, the
problem of CVD in women is like-
ly to be mitigated. =
Tamera Lea Pearson is Associate
Professor at Western Carolina

University in Asheville, North
Carolina. The author states that
she does not have a financial in-
terest in or other relationship
with any commercial product
named in this article.
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