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Introduction

• Cardiovascular Disease (CVD) is the leading cause of death in women
• Women present later in life, 10 years older than men and have more 

comorbidities
• Prevalence of  coronary heart disease and CVD mortality is on the rise 

in younger women aged 35 to 54 years.
• attributed to an increasing prevalence of CVD risk factors, which lead to 

disparate outcomes in women versus men

• Unique presentation
• Risk factor reduction should not be treated the same



Epidemiology



Epidemiology

• Prevalence (2015-2018) 
• Among females 20 years of age and older, 44.4% had some form of 

cardiovascular disease 
• 42.1% (non-Hispanic (NH) White females) ● 58.8% (NH Black females)
• 42.7% ( Hispanic females) ● 42.5% (NH Asian females)

• Mortality (2018)
• Females represented 48.4% of deaths from CVD
• Highest % of total deaths for all subgroups of  females

• 30.3% (NH White females) ● 32.6% (NH Black females)
• 28.3% ( Hispanic females) ● 31.3% (NH Asian females)

S. S. Virani et al. Circulation (2021)



Prevalence of CVD in US adults ≥20 years of age by age & sex 
(NHANES, 2015–2018)

S. S. Virani et al. Circulation (2021)



Cardiovascular disease (CVD) mortality trends 
for US males and females, 1980 to 2018

S. S. Virani et al. Circulation (2021)



CVD and other major causes of death for NH 
Black males and females, United States, 2018

S. S. Virani et al. Circulation (2021)



CVD and other major causes of death for Hispanic or Latino 
males and females, United States, 2018

S. S. Virani et al. Circulation (2021)



Age-adjusted death rates for stroke by sex and 
race/ethnicity, United States, 2018.

S. S. Virani et al. Circulation (2021)



RISK FACTORS



Risk Factors

• A risk factor is any attribute, characteristic or exposure of an 
individual that increases a person's chances of developing a disease.

• Cardiovascular (CV) Risk Factors in Women
• Traditional
• Hormonal
• Unique 
• Psychological
• Social Determinants of Health



New Paradigm of thinking about CV Risk Factors in Women



Traditional CV Risk Factors

• Traditional risk factors can be described as modifiable vs. non 
modifiable risk factors 

• Modifiable
• can be treated, controlled or changed by lifestyle change, social change, drug treatment 

and prevention 
• Many of  CVD risk factors are modifiable, and compelling evidence indicates that a major 

proportion of the current CVD burden is either totally  or partially preventable
• Non modifiable

• risk factors one is born with and cannot be changed
• The more of these risk factors, the greater chance of developing heart disease



Traditional CVD Risk Factors
Non-modifiable
• Age

• Risk increases with age
• Gender

• M>> premenopausal Females
• Ethnicity 

• leading cause of death for all races.
• Ethnic disparities exist

• Family History
• 1st degree relative

• >55 men, >65 women

Modifiable
• Physical inactivity
• Unhealthy Diet
• Overweight and Obesity
• Alcohol
• Smoking
• High blood pressure
• Diabetes
• High Cholesterol



Traditional CVD Risk Factors

• Women with Hypertension 
• 57.6% of females had HBP ( blood pressure ≥ 130 /80 mm Hg)
• Mortality:

• age-adjusted death rate per 100,000 : 24
• higher age-adjusted death rate per 100,000 for NH Black individuals: 56 for 

males and 37.5 for females

• Women with Diabetes
• 7X fold increased CVD risk compared with up to only 3X fold elevated risk in 

men with DM (SHEEP study)
• 3 fold increased risk of CV mortality versus double the risk in men with DM.

S. S. Virani et al. Circulation. 2021
Young L, Cho L. Heart. 2019



Nanette K. Wenger et al. J Am Coll Cardiol 2018; 71:1797-1813.

Hypertension Across a Woman’s Life Cycle



Unique Heart Disease Risk factors in Women 
• Pregnancy related complications

• Pregnancy may be the first stress test a woman undergoes
• Unique cardiovascular metabolic stress factor
• Early indicator of  future cardiovascular risk
• Adverse pregnancy outcomes occur in 10% to 20% of all pregnancies and are associated with 

a 1.8- to 4.0-fold risk of future CVD
• Hypertensive disorders of pregnancy 

• associated with development of incident hypertension after delivery and overall CVD

• Preeclampsia
• new onset of hypertension (HTN) and proteinuria or the new onset of HTN and significant 

end-organ dysfunction ± proteinuria after 20 wks of gestation or postpartum in a previously 
normotensive woman 

• 2x risk of subsequent heart disease and stroke
• 4 X risk of hypertension
• 3X risk of type 2 diabetes mellitus. Wenger NK. Clinical Cardiology 2019

Cho L, Davis M, Elgendy I et. al. J Am Coll Cardiol. 2020
Young L, Cho L. Heart. 2019



Unique Heart Disease Risk Factors in Women 

• Pre-term birth
• 2-fold increased risk of CVD and CHD deaths 
• Risk of CVD is higher with more pre-term births and earlier pre-term birth

• Pregnancy loss
• Prior pregnancy loss (miscarriage and stillbirth)

• ~ 2-fold increased risk of myocardial infarction (MI), cerebral infarction, and HTN

• Intrauterine growth restriction (IUGR)
• Prior IUGR pregnancies are at increased risk for hyperlipidemia, hypertriglyceridemia, and 

insulin resistance

Wenger NK. Clinical Cardiology 2019
Cho L, Davis M, Elgendy I et. al. J Am Coll Cardiol. 2020
Young L, Cho L. Heart. 2019



Unique Heart Disease Risk Factors in Women 

• Gestational Diabetes
• Increased risk in diabetes later in life and at a younger age 1.4 to 20-fold 
• 2 X risk of hypertension
• 2 X  risk of stroke
• 2.8 X risk of ischemic heart disease

• Gestational Diabetes and Preeclampsia 
• 3- 6 X risk for subsequent hypertension
• 2-fold increased risk of ischemic heart disease and stroke
• Preterm birth
• Small for gestational age infant

Wenger NK. Clinical Cardiology 2019
Cho L, Davis M, Elgendy I et. al. J Am Coll Cardiol. 2020
Young L, Cho L. Heart. 2019



Unique Heart Disease Risk Factors in Women 

• Autoimmune disorders 
• Examples: systemic lupus erythematosus, rheumatoid arthritis
• Highly prevalent in women (80% are women)
• increase the risk of developing coronary artery disease & stroke 

• 3-5 fold increased risk for major adverse cardiac events 

Wenger NK. Clinical Cardiology 2019
Cho L, Davis M, Elgendy I et. al. J Am Coll Cardiol. 2020
Young L, Cho L. Heart. 2019



Hormonal Risk Factors

• Polycystic ovarian syndrome(PCOS) 
• common endocrine disorder that affects young women
• ovulatory dysfunction (oligomenorrhea or amenorrhea), hyperandrogenism, 

infertility, and insulin resistance 
• Increases risk for development of metabolic syndrome features of abdominal 

obesity, diabetes, dyslipidemia, and hypertension
• All women with PCOS should be screened for CVD risk, including close 

monitoring for weight changes every 6 to 12 months, at least annual BP 
check, fasting lipid panel, screen for glycemic control, and assessments for 
smoking and physical activity (The International Guidelines For PCOS )

Cho L, Davis M, Elgendy I et. al. J Am Coll Cardiol. 2020
Young L, Cho L. Heart. 2019



Hormonal Risk Factors

• Early menopause (<40 years) 
• Menopause increases CVD risk 

• physiological responses to estrogen withdrawal, including changes in body fat 
distribution, reduced glucose tolerance, abnormal lipids, higher blood pressure, 
increased sympathetic tone, endothelial dysfunction, and vascular inflammation 

• Premature menopause was associated with increased risk of CVD after 
adjustment for conventional risk factors (HR: 1.36; 95% CI: 1.19 to 1.56; p < 
0.001) (United Kingdom Biobank Cohort)

• Complex Interaction between CVD and menopause 
• it may be that women at increased risk for CVD experience menopause at an earlier 

age.

Cho L, Davis M, Elgendy I et. al. J Am Coll Cardiol. 2020
Young L, Cho L. Heart. 2019



Hormonal Risk Factors

• Menopausal hormone therapy
• No role for menopausal hormone therapy (MHT ) for CVD prevention. 
• HERS (Heart and Estrogen/progestin Replacement Study) and WHI (Women’s 

Health Initiative) failed to demonstrate cardiovascular benefit and suggested 
potential harm.

• Recent 2017 meta-analysis showed that increased risk of MHT outweighs any 
benefit in regard to prevention of CVD

• An increased risk of venous thromboembolism with hormone therapy has been 
shown with all forms of hormone therapy except for transdermal estrogen 

Cho L, Davis M, Elgendy I et. al. J Am Coll Cardiol. 2020
Young L, Cho L. Heart. 2019



Psychosocial Risk Factors
• Psychosocial stress tends to be a more important risk factor for cardiometabolic 

diseases in women than in men
• women in general have higher exposures to psychosocial stress and adversity than men
• women may be more vulnerable to the effects of such exposures 

• Depression, early-life adversities, socioeconomic deprivation, and post-traumatic 
stress disorder (PTSD) are more prevalent in women than in men, especially in 
younger populations or with early exposure

• Multiple possible mechanisms link depression, PTSD, psychological stress, and 
trauma to CVD. 

• All of these conditions and exposures are associated with poor health behaviors, such as 
smoking, poor dietary habits, and physical inactivity. 

• Alterations in neurobiological stress response pathways can also play a role, leading to 
increased inflammation, chronic autonomic dysregulation, endothelial dysfunction, and 
hypercoagulability

Cho L, Davis M, Elgendy I et. al. J Am Coll Cardiol. 2020
Young L, Cho L. Heart. 2019



Psychosocial Risk Factors
• Depression

• 2-fold more common in women than in men 
• risk factor for incident MI and CV death
• Clinical diagnosis of depression is associated with a doubling of risk of CVD 

even over a period of decades
• Childhood adversities

• increasingly recognized as risk factors for CVD
• women have a higher exposure to severe childhood adversities( physical & sexual 

abuse, child neglect, which are Early exposure to adversity
• stronger predictor of CVD in women than men
• predisposing factors for depression and PTSD, as well as strong correlates of 

adverse lifestyle behaviors

Cho L, Davis M, Elgendy I et. al. J Am Coll Cardiol. 2020
Young L, Cho L. Heart. 2019



Psychosocial Risk Factors
• Anxiety

• symptoms of anxiety, measured with a variety of scales, have been associated with incident 
CVD in a number of studies 

• PTSD
• affects 9.7% of women versus 3.6% of men
• In a prospective study of women, those with ≥5 PTSD symptoms had an over 3-fold higher 

risk of CAD compared with those without PTSD symptoms, independent of CVD risk factors 
and depression 

• Nurses’ Health Study II
• women who reported ≥4 PTSD symptoms had a 60% higher risk of CVD
• those with a history of trauma but no PTSD symptoms also showed an elevated CVD risk 

(45% higher) 

Cho L, Davis M, Elgendy I et. al. J Am Coll Cardiol. 2020
Young L, Cho L. Heart. 2019



Psychosocial Risk Factors
• Discrimination

• Racism and discrimination have been linked to worse cardiovascular outcomes, especially 
among racial/ethnic minority groups. 

• The adverse effects on healthcare and health disparities are well described in the Institute of 
Medicine Report “Unequal Treatment”

• Several studies have examined the association between racial discrimination and measures of 
cardiovascular health and cardiovascular risk 
• Lifetime discrimination was associated with incident hypertension in African American women, even after adjusting 

for hypertension risk factors (Jackson Heart Study) 
• Discrimination coping behaviors such as unhealthy diet and poor physical activity may also contribute to the 

development of hypertension 
• Chronic exposure to racial/ethnic discrimination may play a role in disparities in observed CVD and access to quality 

cardiovascular care 
• Institutional or systemic racism defined as a structural and legalized system that results in differential access 

to health services leads to minority communities having differential access to healthy foods and healthcare, 
quality education, good housing and higher wage jobs.

Forde AT, Sims M, Muntner P et al. Hypertension 2020; Sims M, et al . Journal of Epidemiology and Community Health 2016;
Brewer LC, Cooper LA. Virtual Mentor 2014
Jones CP. Phylon 2002; Cobbinah SS, Lewis J . Eval Clin Pract 2018



Psychosocial Risk Factors
• Addressing Racism and Discrimination

• To improve cardiovascular outcomes in women
• coordinated efforts to achieving health equity for all women irrespective of race/ 

ethnicity. 
• racial discrimination is a public health problem that requires inclusive and continuous, 

multisectoral stakeholder engagement and interventions at the individual, community 
and government levels. 

• Suggested strategies include
• creating communities with access to opportunities and resources essential for healthy living
• emphasizing patient-centered health and disease prevention rather than treatment of disease
• promoting awareness and building the political will to prioritize this issue
• access to better employment, housing and education, income and equitable criminal justice 

systems 

Cobbinah SS, Lewis J. J Eval Clin Pract 2018; Williams D, Cooper L. Int. Journal of Environmental Research and Public Health 2019;
Forrester A et. Al . Criminal Behaviour and Mental Health 2020; Bailey ZD et. Al.  Lancet 2017; Churchwell K, et. al.  Circulation 2020;142



Psychosocial Risk Factors
• Therefore, recognition and management of psychosocial stressors should be 

useful in promoting a healthy lifestyle and preventing cardiometabolic risk. 
• Currently there are no national guidelines or recommendations on the 

assessment of these factors in preventive cardiology care.
• Recognition and management of these factors should help the quality of life of 

patients with these conditions, many of whom are women.

Cho L, Davis M, Elgendy I et. al. J Am Coll Cardiol. 2020
Young L, Cho L. Heart. 2019



Social Determinants of Health (SDOH)

• Social Determinants of Health (SDOH)
• Conditions in which people are born, grow, live, work and age. 

These circumstances are shaped by the distribution of money, power and resources. 
[WHO]

• Life-enhancing resources, such as food supply, housing, economic and social 
relationships, transportation, education, and health care, whose distribution across 
populations effectively determines length and quality of life [CDC]

• Adverse SDOH  put racial and ethnic minority groups at increased risk for developing 
CVD

• Addressing social determinants of health (SDOH) is vital to improving health outcomes 
• Adverse social factors, such as insurance status, food insecurity, lack of funds for 

medication  insurance status, disability status, race, ethnicity and income inequality may 
lead to worse cardiovascular outcomes.



Updated Recommendations for 
Primary Prevention of Cardiovascular 

Disease in Women



Hypertension in Women

Leslie Cho et al. J Am Coll Cardiol 2020; 75:2602-2618.



Leslie Cho et al. J Am Coll Cardiol 2020; 75:2602-2618.

Recommendations for Cardiovascular Risk Screening After 
Adverse Pregnancy Outcomes



Leslie Cho et al. J Am Coll Cardiol 2020; 75:2602-2618.

Recommendations for Statin for ASCVD Prevention in Women



Leslie Cho et al. J Am Coll Cardiol 2020; 75:2602-2618.

Recommendation for Aspirin for ASCVD Prevention in Women



Clinical Trials

• Though CVD is the leading cause of death in the US, yet women and 
minority populations(URMs) are underrepresented in most cardiovascular 
(CV) clinical trials

• Lower enrollment and retention rates, especially for URMs

• Sex differences and racial/ethnic disparities have been described for 
prevalence, incidence, morbidity and mortality of CVD.

• Therefore, it is essential to have ample participation of women and URMs
in CV RCTs to allow gender and racial/ethnic differences to be studied.

Salim S. Virani. Circulation,141: 9: e139-e596; Shaw LJ et. al, J Am Coll Cardiol. 54(17)1561-1575

Introduction



2014 2015

2016: NIH Policy on Sex as a Biological Variable

https://orwh.od.nih.gov/sex-gender/nih-policy-sex-biological-variable



Participation of Women in CV Drug Clinical Trials



https://orwh.od.nih.gov/sites/orwh/files/docs/ORWH_InclusionToolkitPPT_201924_Final6_0.pdf



Examples of Women’s Heart 
Disease Programs



emoryhealthcare.org/womensheart



emoryhealthcare.org/womensheart

Emory Women’s Heart Center Mission

• Screen and Education Women on their individual CVD risk 
factors

• Educate Atlanta’s Women through Community Programs
• Educate Physicians who care for Females on the latest 

research and guidelines concerning the CVD health of 
their patients

• Encourage participation in Clinical Research in Women with Heart 
Disease through Emory University

• Help Women find a Emory Healthcare Physician that specializes in 
Women and Heart Disease



emoryhealthcare.org/womensheart

THE 10,000 WOMEN PROJECT’S MISSION

• Screen and educate 10,000 African American 
women in Georgia for HTN & CVD risk factors

• Provide directed care & follow up for women 
at risk

• Follow each participant to see if their CVD Risk 
factors & health behavior(s) change over the 
course of 6 months

• Collect data to evaluate results on CVD Risks 
of African American women after a 
community screening event.



emoryhealthcare.org/womensheart

SCREENING INFO/ BIOMETRICS INCLUDES

• Patient name, DOB, cell number, e-mail
• Fam Hx of HTN, CVD, CVA
• Personal Hx of DM, chol, HTN, smoking
• Lifestyle- exercise, salt intake, fast food intake
• Menopause status
• Height, Weight, BMI
• Waist circumference
• Blood Pressure
• Cholesterol- TC, LDL-C, HDL-C, TG
• ASCVD Score using Pooled Cohort equation



emoryhealthcare.org/womensheart

DATA ANALYZED FOR 1ST

1000 AA WOMEN
• Average age: 50.4 ± 13.8 (range 20-102) years 
• Average systolic BP: 133.3 ± 19.5 (range 88 -216) 

mmHg
– 40% of women have syst BP >140 mmHg

• Average diastolic BP: 82.2 ± 12.0 (range 51-122) 
mmHg

• Average Total Cholesterol 190.1 mg/dL +38.5
• Average BMI: 31.6 ± 7.2 (range 16.7-58.6) kg/m2



emoryhealthcare.org/womensheart

DATA ANALYZED FOR 1ST

1000 AA WOMEN

• 68% report a family hx of HTN
• 62% report a family hx of DM
• 41% report a family hx of CVD



emoryhealthcare.org/womensheart

WHAT WE ARE LEARNING?
• Most 20-40 yr old AA women are obese 

(BMI>30) but weight remains fairly stable later 
in life

• Most AA women see a large increase in blood 
pressure and cholesterol between age 20 and 
age 40 but a small increase after age 60

• 90.7% have health insurance
• 51.3% are college graduates
• Even middle income women have HTN
• Lowest income women have greatest risk 

regardless of education



A Position Paper from the Association of Black Cardiologists on Solutions to Improving Black Maternal Health
Circ Cardiovasc Qual Outcomes 2021;14:e007643. DOI: 10.1161/CIRCOUTCOMES.120.007643 

Association of Black Cardiologists: 
www. Abcardio.org

@ABCardio1

R.M.Bond, K.Gaither, S.A.Nasser, M.A.Albert, K.C.Ferdinand, J.N.Njoroge, B.Parapid,S.N.Hayes, C.Pegus, 
B.Sogade, A.Grodzinsky, K.E.Watson, C.A.McCullough, E. Ofili on behalf of the Association of Black 
Cardiologists.



Problems Stratified by Perinatal Periods defined by the Collaborative Community Approach to Maternal Care

A Working Agenda for Black Mothers: A Position Paper from the Association of Black 
Cardiologists on Solutions to Improving Black Maternal Health
R.M.Bond, K.Gaither, S.A.Nasser, M.A.Albert,et. Al on behalf of the Association of Black 
Cardiologists.
Circ Cardiovasc Qual Outcomes 2021;14:e007643. DOI: 10.1161/CIRCOUTCOMES.120.007643 



Proposed Actions and Solutions
Defined by the Collaborative, Community Approach to Maternal Care

A Working Agenda for Black Mothers: A Position Paper from the Association of Black Cardiologists 
on Solutions to Improving Black Maternal Health
R.M.Bond, K.Gaither, S.A.Nasser, M.A.Albert,et. Al on behalf of the Association of Black 
Cardiologists.
Circ Cardiovasc Qual Outcomes 2021;14:e007643. DOI: 10.1161/CIRCOUTCOMES.120.007643 

MEDICAL & SOCIETAL

✔ Incorporate Black community 
interventions that aim to 
educate/empower women 

✔ Mirror data collection efforts of the 
Black Maternal Health, Momnibus and 
California Maternal Quality Care 
Collaborative (CMQCC)

✔ Encourage collaboration between
ABC, AHA, ACC, ACOG and other 
relevant societies

✔ Diversify the medical workforce 
(Nurses, Doulas, Midwives)

✔ Modify medical education to 
eradicate medical racism

✔ Focus on vulnerable groups: veterans, 
incarcerated women, rural areas

MEDIA, INDUSTRY, & LEGISLATIVE
CAMPAIGNS

✔ Spotlight personal stories - Serena 
Williams, Beyoncé Knowles-Carter, 
Michelle Obama and 4Kira4Mom

✔ Collaborate with:
■ Merck for Mothers
■ Black Mamas Matter
■ Black Women’s Health 

Imperative
■ Preeclampsia Foundation,
■ WomenHeart: The National 

Coalition for Women with 
Heart Disease

✔ Further incorporate digital 
platforms & telemedicine

✔ Expand insurance 



A Working Agenda for Black Mothers: A Position Paper from the Association of Black 
Cardiologists on Solutions to Improving Black Maternal Health
R.M.Bond, K.Gaither, S.A.Nasser, M.A.Albert, K.C.Ferdinand, J.N.Njoroge, B.Parapid,
S.N.Hayes, C.Pegus, B.Sogade, A.Grodzinsky, K.E.Watson, C.A.McCullough, E. Ofili on behalf 
of the Association of Black Cardiologists.
Circ Cardiovasc Qual Outcomes 2021;14:e007643. DOI: 10.1161/CIRCOUTCOMES.120.007643 



Action Plan
• A comprehensive targeted approach that involves partnership with all 

stakeholders(patients, referring clinicians, research teams(investigators and 
coordinators), healthcare systems, sponsors, FDA, payers, professional organizations 
and community organizations, government) is essential.

• Women’s cardiovascular health programs  that focus on primary and secondary 
prevention of heart disease in women are essential, because CVD in women is 
understudied, underdiagnosed and undertreated 

• 4 key principles to improve the future of women's cardiovascular health (Nanette 
Wenger, MD)

• Investigate →Educate→ Advocate → Legislate 

• Increase diversity in clinical trial participation and address barriers to
participant enrollment, participation and retention



Conclusion

• Women have unique CVD risk factors that increase risk of CVD .

• Sex differences and racial/ethnic disparities have been described for prevalence, incidence, 
morbidity and mortality of CVD.

• Knowledge of unique risk factors in women as well as treatment gap is critical in lowering 
cardiovascular risk in women

• Diversity in clinical trial participation ensures
• adequate population representation that makes research findings generalizable and enhances translation of 

research findings to clinical practice
• examination of sex specific and race/ethnic differences
• testing of safety and efficacy of drugs
• promotion of health equity



Questions/ Comments



Contact Information

• Phone:  404-616-4440
• Fax:  404-616-4400
• Email: modele.ogunniyi@emory.edu
• @modeldoc
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