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ABSTRACT: Heart Centers for Women (HCW) developed as a response

to the need for improved outcomes for women with cardiovascular
disease (CVD). From 1984 until 2012, more women died of CVD
every single year in comparison with men. Initially, there was limited
awareness and sex-specific research regarding mortality or outcomes
in women. HCW played an active role in addressing these disparities,
provided focused care for women, and contributed to improvements
in these gaps. In 2014 and 2015, death from CVD in women had
declined below the level of death from CVD in comparison with men.
Even though awareness of CVD in women has increased among the
public and healthcare providers and both sex- and gender-specific
research is currently required in all research trials, not all women have
benefitted equally in mortality reduction. New strategies for HCW
need to be developed to address these disparities and expand the
current HCW model. The HCW care team needs to direct academic
curricula on sex- and gender-specific research and care; expand to
include other healthcare professionals and other subspecialties;
provide new care models; address diversity; and include more male
providers.
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ity beginning in 1979 was initially seen in men

but was not observed in women until after 2000.
In 2012, the decline in CVD deaths between the sexes
finally became comparable coinciding with over a de-
cade of massive and collaborative efforts geared to-
ward awareness, education, advocacy, research, and
implementation of guidelines specific to women." Pri-
vate practice groups and academic institutions created
focused CVD care delivery models for women including
Heart Centers for Women (HCW) in response to the
increasing attention on CVD in women. Guideline-di-
rected, evidence-based, and sex-specific evaluations,
diagnostic testing, lifestyle management, and treat-
ment recommendations have led to improved out-
comes in women.? For the first time since 1984, CVD
mortality rates were slightly lower in women than in
men in 2013." It is regrettable that mortality rates from
CVD rose in both sexes in 2014 and 2015 in compari-
son with 2013 with mortality rates in women remain-
ing slightly lower than in men." Although great strides
have been made regarding CVD mortality in women,
not all women are benefitting equally from CVD-relat-
ed mortality reduction, and CVD remains the number
1 cause of death in women in the United States.” The
objectives of this article are to: (1) review important ad-
vances in awareness, sex- and gender-specific research
and outcomes, and evaluation and treatment of CVD
in women; (2) highlight the historical perspectives and
contributions of HCW; and (3) provide future strategies
for HCW to expand the care team, include academic
education, and address the disparities in outcomes that
still exist for women, especially those in underrepre-
sented minority or economically disadvantaged groups.

The decline in cardiovascular disease (CVD) mortal-

HISTORICAL PERSPECTIVES ON SEX-
SPECIFIC RESEARCH ON CVD IN
WOMEN

Inclusion of women in large clinical trials such as CASS
(Coronary Artery Surgery Study)® and SAVE (Survival
and Ventricular Enlargement)* resulted in the recogni-
tion that deaths attributable to CVD were higher for
women than for men, although occurring, on aver-
age, 10 years later in women. Trials with an upper age
limit of 65 years could not enroll significant numbers
of women, and even when enrolling women up to
75 years of age, the percentage of women enrolled
in trials remained low.> Improved outcomes with evi-
dence-based treatments continued to expand for men,
whereas clinical trials continued to lack adequate num-
bers of women to gain insight into sex-related differ-
ences in outcomes. However, studies did reveal con-
sistently less aggressive treatments being offered for
women in comparison with men. Data from the CASS
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trial showed that coronary angiography in women
was less often associated with significant obstructive
coronary artery disease than in men, leading to the
erroneous hypothesis that chest pain in women was
more likely to be noncardiac in origin.® This resulted in
a diagnostic paralysis regarding the evaluation of chest
pain in women. The CASS trial also showed significant
differences in early outcomes for men and women un-
dergoing coronary artery bypass surgery with women
having an operative mortality of 4.5% in comparison
with 1.9% in men.” The CASS investigators found that
long-term survival rates in patients without periopera-
tive mortality were similar in men and women.® Multi-
variate analysis suggested that this early perioperative
survival difference was accounted for by the difference
in body size and the diameter of coronary vessels rath-
er than the sex of the patient.

Early recognition that women were significantly less
likely to receive guideline-indicated treatment for coro-
nary artery disease °'° and Dr Bernadine Healy's seminal
editorial, “The Yentl Syndrome,” served as a call-to-
action to increase knowledge regarding heart disease
in women."" Figure 1 is a timeline of important CVD
awareness and research advances in women commenc-
ing in 1991 with the Yentl Syndrome publication. Dr
Healy, the first female director of National Institutes of
Health (NIH), established the Women’s Health Initiative
to address various chronic diseases that affect women.
One of the goals of the Women's Health Initiative was
to evaluate sex differences that influence pathophysi-
ologic features, treatment, and diagnosis of CVD."

Continued concerns about sex disparity in research
prompted 2 federal mandates in 1993. The first was
the NIH requirement that all NIH-funded clinical trials
include female subjects and be adequately powered
to perform sex-specific analysis.” The second was the
Food and Drug Administration requirement that all data
analysis be sex specific in pharmaceutical trials.* With
improving public and physician recognition of CVD in
women, combined with these federal directives, female
enrollment in research trials increased considerably with
only 18% in 1970 in comparison with 34% in 2006, but
remained suboptimal considering women constitute
half the population.' The Institute of Medicine report
from 2010 highlighted the substantial progress in sex-
based research in CVD, but recommended continued
efforts to include more women in clinical trials.'® De-
spite these federal directives, many current clinical trials
still lack sufficient numbers of women to perform ap-
propriately powered sex-specific analysis and continue
to have inequitable enrollment of women.'”:'® Of 156
clinical trials used to support the 2007 recommenda-
tions for CVD prevention in women, sex-specific results
were reported in only 30% of primary trial publica-
tions.' Sex-specific refers to genetic and reproductive
differences, and gender-specific refers to differences in
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\
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J

Figure 1. Important advances in increasing awareness and research regarding cardiovascular disease in women.

Left, Patient-targeted campaigns. Right, Healthcare professional-targeted research publications and significant initiatives. ACC indicates American College of

Cardiology; AHA, American Heart Association; ASA, American Stroke Association; CAD, coronary artery disease; CVD, cardiovascular disease; IOM, Institute of
Medicine; JACC, Journal of the American College of Cardiology; NEJM, New England Journal of Medicine; NHLBI, National Heart Lung and Blood Institute; and

WISE, Women'’s Ischemic Syndrome Evaluation.

social roles based on the sex of the person or personal
identification of one’s own gender.?° Proper evaluation
of CVD in women should include both. Currently, the
NIH and Food and Drug Administration recommend in-
cluding minorities, elderly women, and even pregnant
women in clinical trials.?!

Contemporary CVD guidelines for the management
of cardiovascular issues such as stable angina, heart
failure, and valvular heart disease are similar for men
and women. Recommendations may erroneously be as-
sumed to have similar efficacies in men and women,
when, in reality, response rates may be very different
for the same treatment or drug. For example, aspirin
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offered a 32% reduction in risk of myocardial infarc-
tion (MI) in men for primary prevention but had no sig-
nificant benefit to reduce MI in women.?? Sex-specific
differences in response to medical devices may also
exist. Cardiac resynchronization therapy devices are
twice as efficacious in women as in men in improving
left ventricular ejection fraction.??> Women also have
more favorable outcomes than men with transcatheter
in comparison with surgical aortic valve replacement.?*
Frequent symptoms of angina in women with evidence
of myocardial ischemia without obstructive coronary
heart disease (CHD) were associated with microvascu-
lar disease and endothelial dysfunction as measured
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by coronary reactivity testing.?> Multiple studies have
shown that coronary microvascular and endothelial
dysfunction with nonobstructive coronary disease is
more prevalent in women, associated with increased
use of healthcare resources, a higher symptom burden,
and a 2-fold higher mortality.26-2® Sex-specific trials to
assess the efficacy of pharmacological, mechanical, and
surgical interventions and all aspects of cardiac man-
agement in women are warranted.

Despite the national spotlight on heart disease in
women, significant gaps persist in sex-specific research
and many questions of clinical importance remain unan-
swered. Sex-specific differences in clinical presentation,
diagnostic workup, disease pathophysiology, response
to treatments, outcomes, and adherence to guide-
lines between men and women need further elucida-
tion through clinical research. Future efforts including
oversampling strategies for the enrollment of women,
and increased enforcement by federal, industrial, and
professional regulatory bodies of the current federal
mandates, as well, may address sex disparity in research
and outcomes for women. Continuing medical educa-
tion programs and academic curriculum, in addition to
journals’ editors requiring sex-specific reporting of the
data are warranted to address these gaps.

PUBLIC AWARENESS OF CVD IN
WOMEN

The NIH Red Dress and American Heart Association
(AHA) Go Red for Women campaigns to increase aware-
ness of heart disease in women coincided with the
AHA release of the first-ever evidence-based guidelines
focused on prevention of heart disease in women in
2004.2° The AHA Go Red for Women campaign has ex-
panded to encompass development of risk assessment
tools, disease management guidelines, implementa-
tion of these guidelines, and sex-specific research to
decrease the high morbidity and mortality of CVD in
women. Figure 1 is a timeline of landmark initiatives
and advances in the public awareness of heart disease
in women. Awareness of heart disease as a leading
cause of death among US women has almost doubled
at 54% in 2012% in comparison with 30% in 1997,
but it remains suboptimal. Unfortunately, awareness
rates are even lower among younger women, ethnic
minorities, and women with lower education and in-
come levels.?" Most women still do not recognize that
diabetes mellitus, pregnancy complications, and early
menopause are major risk factors for heart disease in
women. Even though the awareness of atypical signs
of a heart attack presentation has risen, with 18% in
20122 up from 10% in 1997,%° because of national
awareness initiatives, the overall recognition remains
unacceptably low. Even when women correctly recog-
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nized the symptoms of heart disease, not all women
reported they would seek medical attention if they had
symptoms. The AHA Go Red for Women and “Make
the Call. Don’t Miss the Beat” initiatives were success-
ful in increasing the percentage of women who report-
ed willingness to call 9-1-1 if they experienced signs of
a heart attack, with improvement from 54% in 2009
t0 65% in 20122

The 2014 Women's Heart Alliance survey showed
that over two-thirds of women never discussed heart
health with their physicians despite having risk fac-
tors for heart disease.?' The underlying reasons for the
misperception of CVD risk, suboptimal prioritization of
cardiovascular (CV) health, and avoiding medical care
is poorly understood. Women reported factors that in-
fluenced these behaviors included prioritizing others
over self, caretaker responsibilities, tendency to mini-
mize personal health concerns to avoid placing burden
on others, inadequate financial resources, and lack of
personal confidence to make a lifestyle change.?' So-
cial stigma, in particular, about body weight, also posed
significant barriers to seeking adequate medical care,
and nearly half the women surveyed canceled or post-
poned healthcare visits because of weight issues.?'

Patients’ perception of discussions with their health-
care providers regarding heart disease issues have fluc-
tuated over time. In 2003, <40% of women reported
discussing heart disease with their doctor, and, after
the AHA Go Red for Women Initiative, this number
rose to 54% in 2005.%° It is alarming that the percent-
age of women reporting discussions with their provid-
ers about heart disease risks has markedly declined,
from 48% in 20092 to 21% in 2012.2 These rates
are even lower among Hispanic women than among
white or black women.?' In a study of young female
patients hospitalized with acute Ml, *50% perceived
themselves to be at low risk for heart disease despite
having numerous risk factors.?® Furthermore, in those
patients with acute Ml and no previous history of cor-
onary artery disease, women were 20% less likely to
report prior discussions with their healthcare providers
about modification of CVD risk factors than men who
were hospitalized with acute MI.23

PHYSICIAN AWARENESS OF CVD IN
WOMEN

In 2004, a national online survey of physicians demon-
strated that <1 in 5 physicians were aware that more
women died each year of CVD than men.?* A decade
later, the 2014 Women'’s Heart Alliance survey queried
200 primary care providers (PCPs) and 100 cardiologists
to determine their self-reported preparedness to address
CVD risks in their female patients.' PCPs reported CVD
as a top health concern in women, but less important
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than weight-related health concerns and breast health.
Most physicians reported suboptimal training in assess-
ing CVD risks in women (22% PCPs and 42% cardi-
ologists).3" A single-center survey of 80 postgraduate
trainees demonstrated that, although 60% recognized
the importance and need for implementation of gender-
based concepts in their formal curriculum, nearly 70% of
respondents reported no or only minimal formal training
regarding sex- and gender-specific medicine concepts in
their education programs or didactic lectures.*

Physicians’ perception of lower CVD risks in women
than in men has been associated with underutiliza-
tion of preventive therapies and guidelines in women
in comparison with men.?*3 |In 2004, an online survey
of 300 PCPs, 100 obstetricians/gynecologists (Ob/Gyns),
and 100 cardiologists examined knowledge and incor-
poration of national CVD prevention guidelines.?* Cardi-
ologists and PCPs had a high level of awareness (>90%
for both) of contemporary hypertension and lipid guide-
lines, but a lower awareness of the AHA's CVD preven-
tion guidelines for women (80% and 60%, respective-
ly).3* Ob/Gyns reported 60% awareness of hypertension
guidelines, 45% awareness of lipid guidelines, and 60%
awareness of CVD prevention guidelines for women.3
Incorporation of CVD prevention guidelines for women
was <42% in all 3 groups of physicians.

The Women's Heart Alliance survey demonstrated
similar results with only 16% of PCPs and 22 % of cardi-
ologists reporting implementation of the AHA's guide-
lines for CVD risk assessment in women.3' The low rate
of guideline-directed care, in particular, among PCPs,
is concerning, because this is the group of physicians
most likely to provide care for women. Only 1 in 4
PCPs and 1 in 5 cardiologists reported implementing
even 5 of the 8 recommended CVD risk assessments in
women.?' Physician utilization of the American College
of Cardiologists/AHA Atherosclerotic Cardiovascular
Disease pooled cohort equation risk estimator is better
(44% PCPs and 53% cardiologists).?" Despite medical
society—endorsed guidelines for CVD prevention, disap-
pointing gaps remain in physicians’ self-perception of
preparedness to assess CVD risks and in the application
of guidelines in clinical practice.*’

HISTORICAL PERSPECTIVES AND
CONTRIBUTIONS OF HCW

Appreciation for CVD in women by the public, health-
care providers, researchers, and regulatory bod-
ies increased in response to the professional society
and patient advocacy efforts highlighted in Figure 1.
Healthcare organizations and physicians developed fo-
cused CV care delivery models to study, prevent, and
treat heart disease in women. Some models included
HCW dedicated to increasing awareness, improving
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education for women and their healthcare providers,
expanding research, and reducing social barriers to CV
care for women. HCW created collaboration among
the many healthcare disciplines that provide care for
women and crossed barriers from grassroots advocacy
to government research and clinical expertise.’

WomenHeart, a patient advocacy organization
based in Washington, DC, created a National Direc-
tory of Women's Heart Centers in 2001 that initially
listed 11 centers; 2 years later, the directory included
29 listings.3® Most of the initially listed programs were
located in private practice groups, whereas only 4 were
based in academic centers. The gap had widened by
2003, with the number of private group HCW tripling,
whereas the number of those based in academic cen-
ters doubled. Private practice cardiology groups, often
smaller and more nimble than academic centers, saw
these innovative programs as a way to increase aware-
ness in the community, create successful business mod-
els, and invest within existing structures.

Today, the majority of large and many moderate-
size cities have dedicated programs for CVD in women.
To date, there is no single agency or organization that
accredits or catalogues these programs. Some of the
leading programs for research and treatment are in
academic institutions that have received grants from
the AHA, NIH, Centers for Disease Control and Preven-
tion, and private funding agencies. HCW are an inte-
gral part of most large healthcare centers and most
academic cardiology programs and are easily found
through internet search engines.

Development of centers devoted to the care of
women with CVD can facilitate the design and imple-
mentation of large-scale studies, which are greatly
needed to better and more fully define the unique
features of CVD in women at the molecular, cellular,
biological, and population levels. Many HCW currently
maintain high-quality clinical patient databases. These
databases streamline the process of identifying appro-
priate patients and encourage the design of multisite
studies that are essential to ensure socioeconomic, de-
mographic, and geographic diversity.>® Large-scale col-
laborative studies yield important data in women with
CVD as demonstrated by the International Registry of
Pregnancy and Cardiovascular Disease.*®

HCW serve as a point of focus for the development
of education and research programs to better address
the unique features of CVD in women. The list of ideal
key elements of HCW are found in Table 1. The multidis-
ciplinary approach to the care of women with or at risk
for CVD has emphasized the importance of developing
key clinical benchmarks to allow for standardization of
care pathways. Stakeholders in the HCW team include
representatives from internal medicine, family medi-
cine, obstetrics and gynecology departments, and nurs-
ing programs. Academic centers bear the responsibility
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Table 1. Suggested Ideal Elements for a Heart Center for Women

Ideal Elements for a Heart Center for Women

Accessible for all women regardless of geography, income, insurance, or
time constraints

Ethnically, racially, and gender diverse multilingual healthcare teams
committed to the mission of the Center

Current, culturally appropriate and multilingual patient education materials

Personalized integrated care model utilizing existing guidelines or best
practices when available

Multidisciplinary and integrated medical team approach (example:
pregnancy and cardiovascular disease, cardiocognitive care, psychological
support, nutrition, and exercise support)

Specialized patient intake forms with sex- and gender-specific detailed
historical and screening questions pertinent to cardiovascular disease in
women (reproductive history, migraines, rheumatologic disorders) that
include exercise, nutrition, lifestyle, sleep, stress, and cognitive information

Clinical database to track patient demographics, and patient volume, breadth
of referral diagnosis, referral patterns and growth of the program, as well

Clinical database to track diagnoses with outcomes of lifestyle, behavior,
and medical therapies

Addresses special needs of women throughout the lifespan from young
adults to geriatric care, especially for women with genetic disorders such
as adult congenital heart disease and familial hypercholesterolemia

Care models that address gender roles of women and social determinants
of cardiovascular disease for women

Expertise in diseases unique to women or seen more often in women, such
as spontaneous coronary artery dissection, Takotsubo cardiomyopathy,
fibromuscular dysplasia, and coronary microvascular dysfunction

for training medical, nursing, and other health science
students, and residents and fellows, as well, who will
eventually go on to share this training with others. Al-
though there is currently no subspecialty Accreditation
Council for Graduate Medical Education accreditation
process, several high-volume HCW offer clinical and
research fellowships in women’s CVD. These programs
provide an intensive involvement with higher volumes
of cases of women with or at risk for CVD. They also
provide experience with a higher volume of cases in dis-
eases in women such as spontaneous coronary artery
dissection, Takotsubo cardiomyopathy, fibromuscular
dysplasia, familial hypercholesterolemia, and coronary
microvascular dysfunction. This focused approach to
the care of women allows the trainees to develop clini-
cal competencies in areas in which there are still few, if
any, sex-specific guidelines and best practices. Academ-
ic centers with HCW need to be leaders in clinical care
and research, and in education of medical students, fel-
lows, practicing physicians, and nurses, as well, to raise
awareness of CVD in women and ultimately outcomes.

Diversity education in health care is an important
and emerging issue, but it has mostly been centered on
ethnic and minority issues rather than sex and gender
issues. The Association of American Medical Colleges
has diversity learning programs that focus on the pro-
fessional development of minorities in medicine, but
to date there has been no major professional develop-
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ment to address sex and gender differences in the care
of patients. Some medical schools have recently devel-
oped both sex- and gender-specific curricula, although
widespread implementation is still needed. In addition,
much of the diversity instruction to date has been on
educating medical and nursing students and residents.
Training needs to be an expanded to include practic-
ing physicians, nurses, and advanced practice provid-
ers with ongoing continuing education about sex- and
gender-based differences in care, assessment of CV
risk, treatment, and outcomes.

An ideal HCW care model should incorporate a
team-based approach with cardiologists and advanced
practice providers with additional resources to provide
nutrition, physical activity, cognitive, behavioral, re-
habilitative, complementary, and integrative medical,
interventional, and surgical resources.?” Some HCW
partner with unique disease organizations such as The
FH Foundation, The Lipoprotein(a) Foundation, SCAD
Alliance, and other research organizations to create fo-
cused disease-based registries and pursue research op-
portunities. All members of the HCW team should be
encouraged to adopt and integrate into clinical practice
an approach that includes cultural and social issues,
and culturally tailored health beliefs, as well, to ensure
CV health equity. By customizing healthcare services to
a woman’s literacy level, culture, and language prefer-
ence, the team can improve positive health outcomes
for a diverse population of at-risk women.#142

Subspecialty clinics allow clinicians who are appro-
priately trained and versed in a unique clinical area to
treat challenging conditions. Within HCW, these sub-
specialty areas may include cardio-oncology, rheuma-
tology-cardiology, and genetic disorders in women.
Cardio-oncology has become so important in women
that the AHA has a scientific statement on CVD in
women after breast cancer treatment.** A rapidly grow-
ing HCW subspecialty is heart disease and pregnancy.
Women are having children at older ages and subse-
guently have more comorbidities for or known CVD
during pregnancy. This is especially important because
the number of pregnancy-related deaths in the United
States more than doubled between 1987 and 2013,
spiking from 7.2 per 100000 to 17.3 per 100000.444>
The leading cause of pregnancy-related death in the
United States from 2011 to 2013 was CVD, account-
ing for 15.5% of such deaths in 2013.4+4> In addition,
advances in pediatric CV care have yielded more adult
patients with congenital heart disease with complex
anatomy and physiology who need pregnancy counsel-
ing, appropriate care, and follow-up. Some HCW have
developed a multidisciplinary pregnancy and CVD ser-
vice that includes fertility and maternal fetal medicine
specialists, obstetric anesthesia, general cardiology,
adult congenital heart disease, and specialized nursing
teams.“¢ In addition, many HCW programs have moved
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to integrated cardiology consultation within the Ob/
Gyn clinic space, because many women continue to
see an Ob/Gyn as their PCP well beyond the child-bear-
ing years. The AHA and American College of Obstetrics
and Gynecology released a joint Presidential Advisory
calling for improved collaboration between cardiology
and Ob/Gyn to promote CVD risk identification and re-
duction during well-woman visits.#’

Women with heart disease are especially at high
risk for cognitive impairment and dementia.* One aca-
demic HCW practice has added cognitive/brain health
integration with heart disease evaluation and treat-
ment. This clinic uses a new model for risk manage-
ment and prevention of cognitive changes and decline
that can occur in persons with heart disease. Midlife
hypertension, obesity, and diabetes mellitus provide
evidence that even subclinical vascular disease may play
an important role in brain aging and cognitive impair-
ment.* Recent studies have suggested that treatment
of chronic medical disease and modification of lifestyle
factors associated with cognitive decline could lead to a
reduction in the incidence of dementia,*® with 1 study
projecting that up to half of all Alzheimer disease cases
worldwide may be attributable to 7 potentially modifi-
able risk factors.>' A diverse team of practitioners works
together with the cognitive neurologist, using preven-
tive measures to lower modifiable Alzheimer disease
risk factors, in addition to applying cognitive screen-
ing and therapies to reduce risk factors associated with
heart disease, stroke, cognitive decline, and dementia
including Alzheimer dementia.>

Awareness of heart disease in women is a critical
societal issue that affects half the population, not a
gender-based issue. Specialized CV care for women is
not limited to female physicians and providers. From
the earliest beginnings of the CVD in women initia-
tives, male physicians and researchers have made ma-
jor contributions to sex- and gender-specific research,
to the construction of clinical guidelines, and to public
advocacy. And yet, many of the discussions regarding
women and CVD come from women, limiting the lens
through which women’s CVD health is seen. This is es-
pecially important given that women currently repre-
sent a minority of cardiologists in the United States with
women representing only 21% of all fellows-in-training
and 13.2% of all practicing cardiologists.>®> Most HCW,
advocacy groups, and even national organizations, in-
cluding AHA's Go Red for Women Program and the
American College of Cardiologists Council for CVD
in Women, are primarily staffed, organized, and at-
tended by women. Given the public health importance
attached to these issues with CVD being the leading
cause of death and disability for both American men
and women, all physicians need to engage in these pro-
grams to truly promote awareness of CVD and improve
patient care for all their patients. A survey of female pa-
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tients in 2013 at a HCW versus General Cardiology of-
fice showed that 55% (HCW) and 88% (General Cardi-
ology) of women did not have a preference for a female
cardiologist but did prefer a physician with expertise in
heart disease in women.>*

FUTURE STRATEGIES FOR HCW

Future HCW education efforts should be targeted to be
effective and culturally relevant to all women. Table 2
outlines the 4 pillars of HCW care for the future of
outcomes for women. Younger women and racial and
ethnic minorities have lower rates of awareness and
higher rates of CVD mortality and more risk factors.?
These disparities are most evident in women aged 35
to 54 years, in those with lower levels of education,
and among racial and ethnic minorities. As described
in an earlier section, younger women, in particular, are
less aware of their risks, have delayed diagnosis, face
inconsistent responses from the healthcare system,
have underestimation of their disease severity, receive
suboptimal treatment, and ultimately have worse out-
comes.”> There is a paucity of evidence on interventions
that have been implemented to reduce CV healthcare
disparities in women, and more research is needed to
understand the exact mechanisms through which social
determinants contribute to the social gradient of CVD
and what works to reduce these inequities.? Younger
patients, in particular, are often not informed by provid-
ers that they are at increased risk, let alone prescribed
strategies to modify their risk for heart disease.?' Even
in patients presenting with acute M, there are often
delays in workup and diagnosis because healthcare
workers are not consistently responsive to young wom-
en and often underestimate the severity of their dis-
ease.® In addition, young women who present with Ml
may have uncommon etiologies such as spontaneous
coronary artery dissection, coronary microvascular dys-
function, and coronary vasospasm, further delaying di-
agnosis and appropriate care.>®

Decades of evidence support differences in the qual-
ity of care received among women of diverse race and
ethnicity and the struggles by women to achieve reli-
ably high-quality and equitable CV health care. These
inequities in the delivery of CV care also contribute to
poor clinical outcomes and worsening CVD risk fac-
tors for midlife women, especially among socially dis-
advantaged subgroups.®’® Data from 2001 to 2010
demonstrate that the prevalence of CHD was 47.7%
among black women over the age of 20 years in com-
parison with 35.1% in non-Hispanic white women and
33.3% among Hispanic women.>”*® These differential
comparisons are similar for the prevalence of angina,
the incidence of MI, and for CHD death rates. Of note,
for those over the age of 64, the incidence of Ml in
black women is even higher than that of white men.>’
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Table 2. Future Goals of Heart Centers for Women Programs

Clinical care

Develop evidence-based approaches to care incorporating existing sex-
and gender-based guidelines

Provision of comprehensive patient-centered care customized to address
cultural, ethnic, spiritual, and social determinants of the patient

Creation and implementation of a multidisciplinary healthcare team

for women incorporating clinicians who care for women to improve
the quality and equitable healthcare gaps in women including family
physicians, primary care physicians, obstetricians and gynecologists,

nurse practitioner, emergency department physicians, and nurses

Education and health literacy

Sex- and gender-specific cardiovascular education for all healthcare
professionals

Patient education that integrates the tenets of health literacy

Development of educational modules and tool kits to facilitate the
delivery of sex- and gender-specific cardiovascular care for women

Community partnership

Creation of pathways to facilitate engagement with community groups
and community health center staff to increase awareness of cardiovascular
disease in women and provide information on navigating appointments
with the medical team and health system for optimal cardiovascular care

Develop models of community-based participatory research to better
assess unique cultural-, racial-, and community-based healthcare needs
of women and to implement culturally sensitive approaches to meeting
the needs of underserved populations of women

Commitment to research

Work with federal agencies, pharmaceutical, and device companies to
continue to expand on current sex and gender registries and clinical
trials and to ensure recruitment and participation of substantial numbers
of women of diverse races and ethnicities

Develop novel research designed to investigate the impact of the social,
racial, and ethnic determinants on cardiovascular health and disease in
women and to gain insight into specific components that lead to high
cardiovascular burden in black and South Asian women.

Devise measures to assess the effectiveness of guidelines for the
prevention, diagnosis, and treatment of women with cardiovascular
disease

Studies in migrant South Asian populations have shown
Ml and CHD deaths that are 4 times the rate of the
general world’s population, with higher rates of prema-
ture CHD even with similar levels of risk factors.” South
Asian women have high overall heart disease rates, ap-
proaching those of South Asian men, and their CHD
mortality rate is much higher than that of white wom-
en.® These are issues that must be targeted by HCW,
and CV health care in general, as well, going forward
because we live in an increasingly diverse society.
Expansion of the HCW and CV healthcare delivery
model to include attention to the social determinants
of health is essential for achieving CV health equity for
all women.®" The unique aspects of nonclinical factors
that affect the health of women, termed the “gendered
structural determinants of health” in a 2007 report by
the World Health Organization’s Women and Gender
Equity Knowledge Network, affect the health and out-
come of women at risk of or with CVD.%? The social de-
terminants of health impact the CV outcomes in wom-
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en.®? These determinants include health literacy, lower
education achievements, low-wage jobs, higher rates
of poverty, and more familial responsibilities, coupled
with societal discriminatory norms and practices. The
incorporation of biological differences, and the multiple
dimensions in which bias or disparities might exist, as
well, and which account for outcomes and opportuni-
ties in women’s CV care, must be integrated into the
healthcare delivery models including HCW.®

Thus, a HCW holistic healthcare delivery approach
which is inclusive of diverse factors such as heart-
healthy messages that are culturally customized to the
individual woman is essential to promote the elimina-
tion of CV healthcare disparities.®® These disparities are
often best addressed by bringing the HCW to the com-
munity. Community-based HCW programs provide ac-
cessibility and better address many of the barriers to
care faced by the women they serve.®* This is particu-
larly important for black and Latina women who are at
high risk for heart disease.>® One academic HCW pro-
gram launched a population health research project to
screen 10000 black women for hypertension and CVD
risk factors in a metropolitan city.*#%> The screenings
are done in partnership with community organizations
such as churches and shopping centers in the locations
most likely to serve high-risk women.

Moving forward, a more global approach that in-
cludes the tenets of diversity, inclusion, and health eqg-
uity and addresses the full spectrum of social determi-
nants of health is essential. HCW can help achieve this
goal by developing HCW programs that draw on the
strengths of all segments of a diverse society. Future
strategies for HCW to improve CVD care for women
are listed in Figure 2. Critical components of an effec-
tive HCW include increased efforts geared toward sex-
and gender-specific research, excellent patient care, im-
proved awareness, education individually and culturally
targeted to women, and sex- and gender-specific aca-
demic training for all providers of CV care for women.

SUMMARY

HCW continue to offer unique settings in which to de-
liver female-focused and -tailored comprehensive CV
care and education, ensure appropriate diagnostic test-
ing, and continue sex- and gender-specific CV research
while monitoring the effectiveness of treatment. The
gap in overall mortality from CVD has narrowed, but
HCW face the challenge of reducing CVD in the groups
of women remaining at the highest risk. Ethnicity, in-
come, education, and culture should not determine
CVD mortality in women. Greater emphasis on risk re-
duction in younger women that have a high long-term
risk for CVD is essential.

Changes in academic curriculum that include sex-
and gender-specific clinical training, cultural and di-

Circulation. 2018;138:1155-1165. DOI: 10.1161/CIRCULATIONAHA.118.035351
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Research

+Adequate inclusion of
women in trials

+Sex-specific reporting of
outcomes

«Continue to improve
outcomes

Figure 2. Future strategies to reduce cardio-
vascular disease in women through Heart
Centers for Women healthcare delivery
model.

CVD indicates cardiovascular disease; NP, nurse
practitioner; PA, physician assistant; and RN,
registered nurse.

versity training, and the importance of adherence to
evidence-based guidelines are essential. Continuing
medical education programs and journal publica-
tions should stress the importance of increased sex-
and gender-specific studies on CVD in women to en-
hance knowledge and quality of care. Interventions
are still needed to raise awareness among the gen-
eral public, and the physician awareness data under-
score the need for campaigns targeted to healthcare
providers. The healthcare team must be expanded to
include all providers who care for women, including
advanced practice providers, dieticians, nutritionists,
exercise physiologists, psychological counselors, and
noncardiology specialties. Increasing the numbers of
male colleagues engaged in these programs, clinical
care, and research projects is essential. Going for-
ward, HCW should have as much diversity in their
programs as the diversity found among the women
they serve. Together HCW, patient-directed groups,
advocacy groups, and research institutions can elim-
inate the remaining disparities in CVD for women
and improve heart disease outcomes for all women
equally.

ARTICLE INFORMATION

Correspondence

Gina P. Lundberg, MD, Emory Women'’s Heart Center, Emory Heart and Vascular
Center, 137 Johnson Ferry Road, Suite 1200, Marietta, GA 30068. Email gina.
lundberg@emory.edu

Circulation. 2018;138:1155-1165. DOI: 10.1161/CIRCULATIONAHA.118.035351

Affiliations

Emory University School of Medicine, Atlanta, GA (G.PL.). The Ohio State Uni-
versity, Columbus (L.S.M.). Rush University Medical Center, Chicago, IL (R.M.S.,
H.N.P, N.TA., LT.B., A.S.V.). University of Wisconsin, Madison (N.R.A.). Ore-
gon Clinic Cardiology, Portland (S.J.L.). Hofstra Northwell School of Medicine,
Hempstead, NY (J.H.M.). Harvard Medical School, Boston, MA (M.J.W.). Stan-
ford University, Stanford, CA (R.A.H.).

Acknowledgments

The authors thank lan Lundberg for engineering the article and providing end-
less encouragement on it.

Disclosures

None.

REFERENCES

1. Benjamin EJ, Virani SS, Callaway CW, Chamberlain AM, Chang AR, Cheng
S, Chiuve SE, Cushman M, Delling FN, Deo R, de Ferranti SD, Ferguson
JF, Fornage M, Gillespie C, Isasi CR, Jiménez MC, Jordan LC, Judd SE,
Lackland D, Lichtman JH, Lisabeth L, Liu S, Longenecker CT, Lutsey PL,
Mackey JS, Matchar DB, Matsushita K, Mussolino ME, Nasir K, O’Flaherty
M, Palaniappan LP, Pandey A, Pandey DK, Reeves MJ, Ritchey MD, Rodri-
guez CJ, Roth GA, Rosamond WD, Sampson UKA, Satou GM, Shah SH,
Spartano NL, Tirschwell DL, Tsao CW, Voeks JH, Willey JZ, Wilkins JT, Wu
JH, Alger HM, Wong SS, Muntner P; American Heart Association Council
on Epidemiology and Prevention Statistics Committee and Stroke Statistics
Subcommittee. Heart disease and stroke statistics-2018 update: a report
from the American Heart Association. Circulation. 2018;137:e67-e492.
doi: 10.1161/CIR.0000000000000558

2. Mosca L, Hammond G, Mochari-Greenberger H, Towfighi A, Albert MA;
American Heart Association Cardiovascular Disease and Stroke in \WWomen
and Special Populations Committee of the Council on Clinical Cardiol-
ogy, Council on Epidemiology and Prevention, Council on Cardiovascular
Nursing, Council on High Blood Pressure Research, and Council on Nutri-

September 11,2018 1163

4
=
m
(=]
=
-
==
m
=
=
-




-
oc
<t
Ll
X
-
L
o
=
=
wn

€20z ‘T aunc uo Aq Bio'sfeuinofeye//:dny woly papeojumod

Lundberg et al

20.

21.

22.

. Kim ES,

tion, Physical Activity and Metabolism. Fifteen-year trends in awareness
of heart disease in women: results of a 2012 American Heart Association
national survey. Circulation. 2013;127:1254-1263, e1-e29.

. Investigators. Coronary artery surgery study (CASS): a randomized

trial of coronary artery bypass surgery. Survival data. Circulation.
1983;68:939-950.

. Moyé LA, Pfeffer MA, Braunwald E. Rationale, design and baseline char-

acteristics of the survival and ventricular enlargement trial. SAVE Investiga-
tors. Am J Cardiol. 1991;68:70D-79D.

Menon V. Status of women
cal trials. Arterioscler Thromb Vasc Biol.
10.1161/ATVBAHA.108.179796

in cardiovascular clini-
2009;29:279-283. doi:

. Chaitman BR, Bourassa MG, Davis K, Rogers WJ, Tyras DH, Berger R, Ken-

nedy JW, Fisher L, Judkins MP, Mock MB, Killip T. Angiographic prevalence
of high-risk coronary artery disease in patient subsets (CASS). Circulation.
1981,64:360-367.

. Fisher LD, Kennedy JW, Davis KB, Maynard C, Fritz JK, Kaiser G, Myers

WO. Association of sex, physical size, and operative mortality after coro-
nary artery bypass in the Coronary Artery Surgery Study (CASS). J Thorac
Cardiovasc Surg. 1982;84:334-341.

. Eaker ED, Kronmal R, Kennedy JW, Davis K. Comparison of the long-term,

postsurgical survival of women and men in the Coronary Artery Surgery
Study (CASS). Am Heart J. 1989;117:71-81.

. Steingart RM, Packer M, Hamm P, Coglianese ME, Gersh B, Geltman EM,

Sollano J, Katz S, Moyé L, Basta LL. Sex differences in the management of
coronary artery disease. Survival and Ventricular Enlargement Investigators.
N EnglJ Med. 1991;325:226-230. doi: 10.1056/NEJM199107253250402

. Ayanian JZ, Epstein AM. Differences in the use of procedures between

women and men hospitalized for coronary heart disease. N Engl J Med.
1991;325:221-225. doi: 10.1056/NEJM199107253250401

. Healy B. The Yentl syndrome. N Engl J Med. 1991;325:274-276. doi:

10.1056/NEJM199107253250408

. Assaf AR, Carleton RA. The Women'’s Health Initiative Clinical Trial and

Observational Study: history and overview. R | Med. 1994;77:424-427.

. National Institutes of Health Revitalization Act of 1993. Science and tech-

nology. US Congress Public Law 103-43.

. United States General Accounting Office. Report to Congressional Re-

questers. Women's Health: Women sufficiently represented in new test-
ing, but FDA oversight needs improvement. July 2001. GAO-01-754.

. Melloni C, Berger JS, Wang TY, Gunes F, Stebbins A, Pieper KS, Dolor RJ,

Douglas PS, Mark DB, Newby LK. Representation of women in randomized
clinical trials of cardiovascular disease prevention. Circ Cardiovasc Qual
Outcomes. 2010;3:135-142. doi: 10.1161/CIRCOUTCOMES.110.868307

. Institute of Medicine Committee on Women'’s Health Research. Women's

Health Research: Progress, Pitfalls, and Promise. Washington, DC: Nation-
al Academies Press; 2010.

. Kim ES, Carrigan TP, Menon V. Enroliment of women in National Heart,

Lung, and Blood Institute-funded cardiovascular randomized controlled
trials fails to meet current federal mandates for inclusion. J Am Coll Car-
diol. 2008;52:672-673. doi: 10.1016/j.jacc.2008.05.025

. Johnson SM, Karvonen CA, Phelps CL, Nader S, Sanborn BM. Assessment

of analysis by gender in the Cochrane reviews as related to treatment
of cardiovascular disease. J Womens Health (Larchmt). 2003;12:449-457.
doi: 10.1089/154099903766651577

. Mosca L, Banka CL, Benjamin EJ, Berra K, Bushnell C, Dolor RJ, Ganiats TG,

Gomes AS, Gornik HL, Gracia C, Gulati M, Haan CK, Judelson DR, Keenan
N, Kelepouris E, Michos ED, Newby LK, Oparil S, Ouyang P, Oz MC, Petitti
D, Pinn VW, Redberg RF, Scott R, Sherif K, Smith SC Jr, Sopko G, Stein-
horn RH, Stone NJ, Taubert KA, Todd BA, Urbina E, Wenger NK, Expert
Panel/Writing Group; American Heart Association; American Academy of
Family Physicians; American College of Obstetricians and Gynecologists;
American College of Cardiology Foundation; Society of Thoracic Surgeons;
American Medical Women'’s Association; Centers for Disease Control and
Prevention; Office of Research on Women'’s Health; Association of Black
Cardiologists; American College of Physicians; World Heart Federation;
National Heart, Lung, and Blood Institute; American College of Nurse Prac-
titioners. Evidence-based guidelines for cardiovascular disease prevention
in women: 2007 update. Circulation. 2007;20:1481-1501.

Pinn VW. Sex and gender factors in medical studies: implications for
health and clinical practice. JAMA. 2003;289:397-400.

Baird KL. The new NIH and FDA medical research policies: targeting gen-
der, promoting justice. J Health Polit Policy Law. 1999;24:531-565.
Berger JS, Roncaglioni MC, Avanzini F, Pangrazzi |, Tognoni G, Brown DL.
Aspirin for the primary prevention of cardiovascular events in women and

1164 September 11,2018

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Heart Centers for Women

men: a sex-specific meta-analysis of randomized controlled trials. JAMA.
2006;295:306-313. doi: 10.1001/jama.295.3.306

Hsu JC, Solomon SD, Bourgoun M, McNitt S, Goldenberg |, Klein H, Moss
AJ, Foster E; MADIT-CRT Executive Committee. Predictors of super-re-
sponse to cardiac resynchronization therapy and associated improvement
in clinical outcome: the MADIT-CRT (multicenter automatic defibrillator
implantation trial with cardiac resynchronization therapy) study. J Am Coll
Cardiol. 2012;59:2366-2373. doi: 10.1016/}.jacc.2012.01.065

Skelding KA, Yakubov SJ, Kleiman NS, Reardon MJ, Adams DH, Huang J,
Forrest JK, Popma JJ. Transcatheter aortic valve replacement versus sur-
gery in women at high risk for surgical aortic valve replacement (from the
CoreValve US High Risk Pivotal Trial). Am J Cardiol. 2016;118:560-566.
doi: 10.1016/j.amjcard.2016.05.051

Gulati M, Shaw LJ, Bairey Merz CN. Myocardial ischemia in women: les-
sons from the NHLBI WISE study. Clin Cardiol. 2012;35:141-148. doi:
10.1002/clc.21966

Bairey Merz CN, Shaw LJ, Reis SE, Bittner V, Kelsey SF, Olson M, Johnson
BD, Pepine CJ, Mankad S, Sharaf BL, Rogers WJ, Pohost GM, Lerman
A, Quyyumi AA, Sopko G; WISE Investigators. Insights from the NHLBI-
Sponsored Women'’s Ischemia Syndrome Evaluation (WISE) Study: Part II:
gender differences in presentation, diagnosis, and outcome with regard to
gender-based pathophysiology of atherosclerosis and macrovascular and
microvascular coronary disease. J Am Coll Cardiol. 2006;47(3 suppl):521-
S29. doi: 10.1016/j.jacc.2004.12.084

Min JK, Dunning A, Lin FY, Achenbach S, Al-Mallah M, Budoff MJ, Ca-
demartiri F, Callister TQ, Chang HJ, Cheng V, Chinnaiyan K, Chow BJ,
Delago A, Hadamitzky M, Hausleiter J, Kaufmann P, Maffei E, Raff G,
Shaw LJ, Villines T, Berman DS; CONFIRM Investigators. Age- and sex-
related differences in all-cause mortality risk based on coronary computed
tomography angiography findings results from the International Multi-
center CONFIRM (Coronary CT Angiography Evaluation for Clinical Out-
comes: An International Multicenter Registry) of 23,854 patients without
known coronary artery disease. J Am Coll Cardiol. 2011;58:849-860. doi:
10.1016/.jacc.2011.02.074

Murthy VL, Naya M, Taqueti VR, Foster CR, Gaber M, Hainer J, Dorbala
S, Blankstein R, Rimoldi O, Camici PG, Di Carli MF. Effects of sex on
coronary microvascular dysfunction and cardiac outcomes. Circulation.
2014;129:2518-2527. doi: 10.1161/CIRCULATIONAHA.113.008507
Mosca L, Appel LJ, Benjamin EJ, Berra K, Chandra-Strobos N, Fabunmi RP,
Grady D, Haan CK, Hayes SN, Judelson DR, Keenan NL, McBride P, Oparil
S, Ouyang P, Oz MC, Mendelsohn ME, Pasternak RC, Pinn VW, Robertson
RM, Schenck-Gustafsson K, Sila CA, Smith SC Jr, Sopko G, Taylor AL, Walsh
BW, Wenger NK, Williams CL; American Heart Association. Evidence-
based guidelines for cardiovascular disease prevention in women. Circula-
tion. 2004;109:672-693. doi: 10.1161/01.CIR.0000114834.85476.81
Mosca L, Ferris A, Fabunmi R, Robertson RM; American Heart Asso-
ciation. Tracking women’s awareness of heart disease: an American
Heart Association national study. Circulation. 2004;109:573-579. doi:
10.1161/01.CIR.0000115222.69428.C9

Bairey Merz CN, Andersen H, Sprague E, Burns A, Keida M, Walsh MN,
Greenberger P, Campbell S, Pollin I, McCullough C, Brown N, Jenkins M,
Redberg R, Johnson P, Robinson B. Knowledge, attitudes, and beliefs re-
garding cardiovascular disease in women: the Women’s Heart Alliance. J
Am Coll Cardiol. 2017;70:123-132. doi: 10.1016/j.jacc.2017.05.024
Mosca L, Mochari-Greenberger H, Dolor RJ, Newby LK, Robb KJ. Twelve-
year follow-up of American women’s awareness of cardiovascular dis-
ease risk and barriers to heart health. Circ Cardiovasc Qual Outcomes.
2010;3:120-127. doi: 10.1161/CIRCOUTCOMES.109.915538
Leifheit-Limson EC, D'Onofrio G, Daneshvar M, Geda M, Bueno H, Spertus
JA, Krumholz HM, Lichtman JH. Sex differences in cardiac risk factors, per-
ceived risk, and health care provider discussion of risk and risk modification
among young patients with acute myocardial infarction: the VIRGO Study.
J Am Coll Cardiol. 2015;66:1949-1957. doi: 10.1016/j.jacc.2015.08.859
Mosca L, Linfante AH, Benjamin EJ, Berra K, Hayes SN, Walsh BW, Fabun-
mi RP, Kwan J, Mills T, Simpson SL. National study of physician awareness
and adherence to cardiovascular disease prevention guidelines. Circula-
tion. 2005;111:499-510. doi: 10.1161/01.CIR.0000154568.43333.82
Dhawan S, Bakir M, Jones E, Kilpatrick S, Merz CN. Sex and gender medi-
cine in physician clinical training: results of a large, single-center survey.
Biol Sex Differ. 2016;7(suppl 1):37. doi: 10.1186/513293-016-0096-4
Barnhart J, Lewis V, Houghton JL, Charney P. Physician knowledge levels
and barriers to coronary risk prevention in women: survey results from the
Women and Heart Disease Physician Education Initiative. Womens Health
Issues. 2007;17:93-100. doi: 10.1016/j.whi.2006.11.003

Circulation. 2018;138:1155-1165. DOI: 10.1161/CIRCULATIONAHA.118.035351



€20z ‘T aunc uo Aq Bio'sfeuinofeye//:dny woly papeojumod

Lundberg et al

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Garcia M, Miller VM, Gulati M, Hayes SN, Manson JE, Wenger NK, Bairey
Merz CN, Mankad R, Pollak AW, Mieres J, Kling J, Mulvagh SL. Focused
cardiovascular care for women: the need and role in clinical practice.
Mayo Clin Proc. 2016;91:226-240. doi: 10.1016/j.mayocp.2015.11.001
WomenHeart: The National Coalition for Women with Heart Disease.
National Directory of Women'’s Heart Center. Washington, DC: Women-
Heart; 2001.

Humphries KH, Izadnegahdar M, Sedlak T, Saw J, Johnston N, Schenck-
Gustafsson K, Shah RU, Regitz-Zagrosek V, Grewal J, Vaccarino V, Wei
J, Bairey Merz CN. Sex differences in cardiovascular disease: impact
on care and outcomes. Front Neuroendocrinol. 2017;46:46-70. doi:
10.1016/).yfrne.2017.04.001

Greutmann M, Silversides CK. The ROPAC registry: a multicentre collabo-
ration on pregnancy outcomes in women with heart disease. Eur Heart J.
2013;34:634-635. doi: 10.1093/eurheartj/ehs335

Rosen SE, Henry S, Bond R, Pearte C, Mieres JH. Sex-specific disparities in
risk factors for coronary heart disease. Curr Atheroscler Rep. 2015;17:49.
doi: 10.1007/511883-015-0523-8

Wood SF, Mieres JH, Campbell SM, Wenger NK, Hayes SN; Scientific
Advisory Council of WomenHeart: The National Coalition for Women
with Heart Disease. Advancing women'’s heart health through policy and
science: highlights from the First National Policy and Science Summit
on Women’s Cardiovascular Health. Womens Health Issues. 2016;26:251—
255. doi: 10.1016/j.whi.2016.03.001

Mehta LS, Watson KE, Barac A, Beckie TM, Bittner V, Cruz-Flores S,
Dent S, Kondapalli L, Ky B, Okwuosa T, Pifa IL, Volgman AS; Ameri-
can Heart Association Cardiovascular Disease in Women and Special
Populations Committee of the Council on Clinical Cardiology; Coun-
cil on Cardiovascular and Stroke Nursing; and Council on Quality
of Care and Outcomes Research. Cardiovascular disease and breast
cancer: where these entities intersect: a scientific statement from the
American Heart Association. Circulation. 2018;137:e30-e66. doi:
10.1161/CIR.0000000000000556

Centers for Disease Control and Prevention. Reproductive Health https://
www.cdc.gov/reproductivehealth/maternalinfanthealth/pmss.html.  Ac-
cessed June 29, 2017.

Hirshberg A, Srinivas SK. Epidemiology of maternal morbidity and mortality.
Semin Perinatol. 2017;41:332-337. doi: 10.1053/j.semperi.2017.07.007
Scott NS. Pregnancy and heart disease. Boston, MA: Massachusetts Gen-
eral Hospital. http://www.massgeneral.org/heartcenter/pregnancy_heart-
diseaseQA.aspx. Accessed July 4, 2018.

Brown HL, Warner JJ, Gianos E, Gulati M, Hill AJ, Hollier LM, Rosen SE,
Rosser ML, Wenger NK; American Heart Association and the American
College of Obstetricians and Gynecologists. Promoting risk identifica-
tion and reduction of cardiovascular disease in women through col-
laboration with obstetricians and gynecologists: a Presidential Advisory
From the American Heart Association and the American College of Ob-
stetricians and Gynecologists. Circulation. 2018;137:e843-e852. doi:
10.1161/CIR.0000000000000582

Alzheimer’s Association. 2014 Alzheimer's disease facts and figures. Al-
zheimers Dement. 2014;10:e47-e92.

Launer LJ, Hughes T, Yu B, Masaki K, Petrovitch H, Ross GW, White LR.
Lowering midlife levels of systolic blood pressure as a public health strat-
egy to reduce late-life dementia: perspective from the Honolulu Heart
Program/Honolulu Asia Aging Study. Hypertension. 2010;55:1352-1359.
doi: 10.1161/HYPERTENSIONAHA.109.147389

Circulation. 2018;138:1155-1165. DOI: 10.1161/CIRCULATIONAHA.118.035351

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65

Heart Centers for Women

Ritchie K, Carriere I, Ritchie CW, Berr C, Artero S, Ancelin ML. Designing
prevention programmes to reduce incidence of dementia: prospective co-
hort study of modifiable risk factors. BMJ. 2010;341:c3885.

Barnes DE, Yaffe K. The projected effect of risk factor reduction on Al-
zheimer's disease prevalence. Lancet Neurol. 2011;10:819-828. doi:
10.1016/S1474-4422(11)70072-2

Cardiology cognitive clinic. https:/Awww.rush.edu/services/cardiology-
cognitive-clinic. Accessed July 4, 2018.

Douglas PS, Williams KA Sr, Walsh MN. Diversity matters. J Am Coll Car-
diol. 2017;70:1525-1529. doi: 10.1016/j.jacc.2017.08.003

Volgman CA, Aggarwal N, Lundberg G, Braun LT, Doukky R, Volgman AS.
Do women differ when it comes to the care of their hearts? Global Heart;
2014;9:€218-e219. doi: 10.1016/j.gheart.2014.03.2014 Accessed July
4,2018.

Bucholz EM, Strait KM, Dreyer RP, Lindau ST, D'Onofrio G, Geda M,
Spatz ES, Beltrame JF, Lichtman JH, Lorenze NP, Bueno H, Krumholz HM.
Editor's Choice: Sex differences in young patients with acute myocardial
infarction: a VIRGO study analysis. Eur Heart J Acute Cardiovasc Care.
2017;6:610-622. doi: 10.1177/2048872616661847

Tweet MS, Best P, Hayes SN. Unique presentations and etiologies of
myocardial infarction in women. Curr Treat Options Cardiovasc Med.
2017;19:66. doi: 10.1007/s11936-017-0571-1

Gupta A, Wang Y, Spertus JA, Geda M, Lorenze N, Nkonde-Price C,
D’Onofrio G, Lichtman JH, Krumholz HM. Trends in acute myocardial in-
farction in young patients and differences by sex and race, 2001 to 2010.
J Am Coll Cardiol. 2014;64:337-345. doi: 10.1016/j.jacc.2014.04.054
Shaw LJ, Butler J. Targeting priority populations to reduce disparities in
cardiovascular care: health equity for all. / Am Coll Cardiol. 2014,64:346—
348. doi: 10.1016/j.jacc.2014.05.019

Hayes SN, Wood SF, Mieres JH, Campbell SM, Wenger NK; Scientific Ad-
visory Council of WomenHeart: The National Coalition for Women With
Heart Disease. Taking a giant step toward women’s heart health: finding
policy solutions to unanswered research questions. Womens Health Is-
sues. 2015;25:429-432. doi: 10.1016/j.whi.2015.07.001

Gupta M, Singh N, Verma S. South Asians and cardiovascular risk:
what clinicians should know. Circulation. 2006;113:924-€929. doi:
10.1161/CIRCULATIONAHA.105.583815

Shaw LJ, Pepine ClJ, Xie J, Mehta PK, Morris AA, Dickert NW, Ferdinand
KC, Gulati M, Reynolds H, Hayes SN, Itchhaporia D, Mieres JH, Ofili E,
Wenger NK, Bairey Merz CN. Quality and equitable health care gaps
for women: attributions to sex differences in cardiovascular medicine. J
Am Coll Cardiol. 2017;70:373-388. doi: 10.1016/j.jacc.2017.05.051
World Health Organization. Unequal, Unfair, Ineffective and Inefficient
Gender Inequity in Health: Why it exists and how we can change it. Fi-
nal Report to the WHO Commission on Social Determinants of Health.
Women and Gender Equity Knowledge Network. September 2007.
Gilstrap LG, Malhotra R, Peltier-Saxe D, Slicas D, Pineda E, Culhane-
Hermann C, Cook N, Fernandez-Golarz C, Wood M. Community-based
primary prevention programs decrease the rate of metabolic syndrome
among socioeconomically disadvantaged women. J Womens Health
(Larchmt). 2013;22:322-329. doi: 10.1089/jwh.2012.3854

Spikes T, Isiadinso I, Lundberg G, Higgins M, Dunbar S. Follow up in Afri-
can American Women. Circulation. 2017;136:A20485.

Dunham-Friel M, Asier S, Lundberg G. What will we learn from screening
10,000 African American women for heart disease risk factors? J Womens
Health. 2016;25:A-11.

September 11,2018 1165

(7]
=
m
(=]
=
-
==
m
>
=
-




