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Objectives 

• The scope of cardiovascular disease in women 

• Presenting signs, symptoms and RF 

• Updated guidelines for assessment and 
stratification for CVD 

• Special Considerations in Pregnancy 

• Evidence based therapy and intervention 

• Lifestyle approaches and prevention  
 



Women and CVD 
 
• Every minute in the United States, someone's wife, 

mother, daughter or sister dies from heart disease, 
stroke or another form of CVD.  

• More than one in three women is living with CVD, 
nearly half of all African-American women and 34 
percent of white women.  

• Although heart disease death rates among men have 
declined steadily over the last 25 years, rates among 
women have fallen at a slower rate  

• Women are less likely to receive cardiovascular testing 
and appropriate treatment including stents and devices 
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Women and Stroke (CVA) 

• Stroke, the leading cause of disability in the U.S., like 
heart disease, is also a disease shared by women.  

• According to the American Stroke Association, each 
year more than 100,000 women under the age of 65 
in the United States will have a stroke 

• Twice as many women will die of stroke than 
breast cancer each year.  

• According to the National Women’s Health 
Information Center,  80 percent of strokes 
could be prevented. 
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Results from Women Trials Demonstrate the 
Need to Study Disease in Women 

Sources:  

WHI-JAMA July 17, 2002 

WISE-Diagnosis and Path physiology of Ischemic Heart Disease Workshop; General Session October 2-4, 2002 

HERS-JAMA 1998;280:605-613 

 

Landmark randomized clinical trials involving Women and 
Cardiovascular Disease 

• The Heart and Estrogen Progestin Replacement                 
Study (HERS)   

• Women’s Health Initiative (WHI) 

• Women’s Ischemia Syndrome Evaluation (WISE) 
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Cardiovascular Disease Mortality:  
U.S. Males and Females 1980-2004 

400,000

450,000

500,000

550,000

1980 1985 1990 1995 2000 2004

Men

Women

Source: Adapted from Rosamond 2008 



Heart Disease Affects Women in Every  

Age Group  

Source: AHA 2004 Heart and Stroke Statistical Update. 

Estimated Prevalence of CVD by Age and Gender 



Age-adjusted death rates for CHD, stroke, lung and breast for 
white and black females (United States: 2006). 
Source: NCHS.  
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Source: Tracking Women’s Awareness of Heart Disease – AHA National Study; Circulation 2004;109:573-579. 

Women Do Not Perceive Heart Disease 
as Their Major Health Threat 

But, awareness 
is  improving  
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Profiles of Heart Disease in 
Men vs. Women 

Deaths within one year of 1st MI 25% 38% 

Sudden deaths with no previous 

symptoms 
50% 64% 

Within six years of recognized MI, 

percent who will: 

• have another MI 

• have a stroke 

• experience SCD* 

• be disabled with heart failure 
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22% 

35% 

11% 

6% 

46% 

              Men       Women 

Source: AHA 2004 Heart and Stroke Statistical Update. 

SCD = Sudden Cardiac Death 



Major Risk Factors for CHD 

• Age (men 45 yrs; women 55 yrs) 
• FH of premature CHD -Male first degree relative <55 

yrs or female first degree relative <65 yrs 
• Diabetes (7x increased risk for women, 3X for men) 
• HTN (BP 140/90mmHg or on  

meds) 
• Elevated cholesterol; Low HDL (<40 mg/dL)†  
• Obesity 
• Life Style RF (Cigarette smoking, physical inactivity, 

Obesity, Metabolic Syndrome, Inflammation, 
depression) 
 

† HDL 60 mg/dL counts as a  “negative” risk factor; its presence 
removes one risk factor from the total count. 



MI Symptoms Can Be Different 
 in Women 

• Pain in upper back, jaw or neck 

• Shortness of breath 

• Flu-like symptoms – nausea, vomiting, cold 
sweats 

• Stomach complaints 

• Fatigue or weakness 

• Anxiety, loss of appetite, discomfort 



Black vs white females 

• Black women have earlier onset of heart 
disease 

• Increased mortality, more complications and 
co morbidities 

• Less preventative measures, management of 
RF and referrals 

• Less life saving and appropriate medications 

 



 Risk Stratification:  

• High Risk  

– Diabetes mellitus 

– Documented atherosclerotic disease 
• Established coronary heart disease 

• Peripheral arterial disease 

• Cerebrovascular disease 

• Abdominal aortic aneurysm 

– Chronic kidney disease, especially ESRD  

– 10-year Framingham global risk > 10% 

 

 
Source: Mosca  2011 , National Heart Lung and Blood Institute, 2013 Circulation 



 Risk Stratification:    

• At Risk: 
– > 1 major risk factors for CVD, including: 

• Cigarette smoking 
• Hypertension 
• Dyslipidemia 
• Family history of premature CVD (CVD at < 55 years  

in a male relative, or < 65 years in a female relative) 
• Obesity, especially central obesity 
• Physical inactivity 
• Poor diet 

– Metabolic syndrome 
– Evidence of subclinical coronary artery disease (eg 

coronary calcification), poor exercise capacity  
or abnormal heart rate recovery 

• Systemic autoimmune collagen-vascular disease  (e.g. lupus, rheumatoid arthritis)* 

• A history of pregnancy-induced hypertension, gestational diabetes, preeclampsia* 
   

Source: Mosca  2011, 2013 



CVD Risk Stratification:   
Ideal Cardiovascular Health 

• Total cholesterol < 200 mg/dL 

• BP < 120/< 80 mm Hg, untreated 

• Fasting blood sugar < 100 mg/dL untreated 

• Body mass index < 25 kg/m2 

• Abstinence from smoking (never or quit > 12 months) 

• Physical activity at goal 

• DASH (“Dietary Approaches to Stop Hypertension”)-like 

diet 

• Ideal patients are rare in most clinical practices, making up 

less than 5% of women in most studies 
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Source:  Mosca  2011, 2013; Stampfer 2000, Lloyd-Jones 2006, Akesson 2007  



 
HTN Prevalence 

• ~90 Million with HTN 

• High blood pressure doubles risk for cardiovascular 
disease and heart failure 

• Non dipping more common in black women 

 

  Women age 20 and older who have HBP: 

• White females — 32%  

• Black/African-American females — 47-51%  

• Mexican-American females — 31%  



Hypertension Management 

• Encourage an optimal blood pressure; Lifestyle approaches 
paramount 

• Pharmacologic therapy is indicated when blood  
pressure is > 150/90 mm Hg or an even lower blood pressure 
in the setting of diabetes or target-organ damage (> 130/80 
mm Hg) 

• Thiazide diuretics should be part of the drug regimen 
for most patients unless contraindicated, or unless 
compelling indications exist for other agents 

• For high risk women, initial treatment should be with a beta-
blocker or angiotensin converting enzyme inhibitor or 
angiotensin receptor blocker 

• JNC 8 Guidelines: CCB or diuretic first line in blacks  
 

Mosca L, et al.  Evidence-based  guidelines for card iovascular d isease prevention in women: 2013 update.  
Circulation  

 
 



Cholesterol: Targets 

• Optimal levels of lipids and lipoproteins in women are as 
follows (these should be encouraged in all women with 
lifestyle approaches): 

– LDL-C < 100 mg/dL 

– HDL-C > 50 mg/dL 

– Triglycerides < 150 mg/dL 

– Non-HDL-C < 130 mg/dL  
   (Non-HDL-C equals total cholesterol minus HDL-C) 
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Source:  Mosca 2013,  



Cholesterol  

New guidelines state that management should be for 
both primary prevention because and secondary 
prevention with use of Statins. 

Women age 20 and older with blood cholesterol levels 
of 200 mg/dL or higher: 

• White females — 50%  

• Black females — 42%  

• Mexican-American females — 50%  

 
ACC/American Heart Association (AHA) guidelines on the management of 
cholesterol to reduce atherosclerotic cardiovascular risk, heart attack, and 
stroke, 2013  



HDL and women 

• Low HDL more important in women than men 

– For every 1 mg/dL increase in HDL 3% decrease in 
CHD risk for women and 2% decrease in CHD risk for 
men 

• Total cholesterol/HDL ratio very predictive of CHD risk in 
women 

• Triglyceride elevation associated with greater atherogenic 
significance in women than in men 

      Source: Maron 2000, AHA Heart and Stroke Facts 2011 



Metabolic Syndrome 

• Abdominal obesity - waist circumference > 35 
in (88cm) in women and 40in (102cm) in men  

• High triglycerides ≥ 150mg/dL 

• Low HDL cholesterol < 50mg/dL 

• Elevated BP ≥ 130/85mm Hg 

• Fasting glucose ≥ 100mg/dL 

• Any three of the above 

 
Source: AHA/NHLBI 2011 



METABOLIC SYNDROME 

• More than doubles the risk of stroke in women 

• Increases the risk of death from CHD by 3.5x 

• Increases the risk of dementia 

• Increases the risk of diabetes 

• Brought on by acquired causes – physical inactivity, 
diet  and obesity thus: 

• IS REVERSIBLE WITH REGULAR PHYSICAL EXERCISE 
AND WEIGHT LOSS 



Obesity, Physical Activity 
Obesity ≥20 years 
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Physical Activity 
• Consistently encourage the following: 

– Moderate Exercise – 150 minutes per week, OR 

– Vigorous Exercise – 75 minutes per week, OR 

– An equivalent combination of the two 

• Aerobic exercise should be performed in episodes of at 
least 10 minutes, preferably spread throughout the week 

• Muscle strengthening activities that involve all major 
muscle groups should be performed 2 or more days/week 

• Moderate exercise includes: 
– Dancing fast for 30 minutes  

– Raking leaves for 30 minutes 

– Gardening for 30-45 minutes 

– Pushing a stroller 1 mile in 30 minutes 
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     Source:  Mosca 2013; Surgeon General Call-to-Action 2007 



Physical Activity 

• Women who need to lose weight or sustain 
weight loss should accumulate a minimum of 
60-90 minutes of moderate-intensity physical 
activity on most, and preferably all, days of 
the week 
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Source:  Mosca 2013 



Obesity 

• People who are 30 pounds or more overweight are more likely 
to develop heart disease even if they have no other risk 
factors  

• Waist circumference > 35 in (88cm) in women and 40in 
(102cm) in men, BMI <25  

• Risk is greater if the weight is around the stomach instead of 
around the hips (“apple” versus “pear” shape) 

• Inactivity, obesity and diabetes are interrelated 

• Inactivity can lead to obesity and obesity can lead to diabetes 
and hypertension 

 



Low Risk Diet is Associated with Lower Risk of 
Myocardial Infarction in Women 
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Silent Epidemic of  
Diabetes 

• The number of people with diabetes is growing at 
a rate of up to 10% per year 

• 285 million in 2010 and 438 million by 2030 

• Diabetes increases the risk of heart disease by  2 
to 8 times 

• It is a coronary heart disease equivalent, 10 year 
risk for CHD of >20% 

• Aim for LSM and meds to get A1C ~6% 

 

 

 

Mosca 2011, ADA, AHA, World Health Organization 2010 



 
Diabetes prevalence   

 

• Prior diabetes during pregnancy or history of delivering a 
baby >4 kg (9 lb)  

Women age 20 and older with diabetes: 

• White females — 5.6% 

• Black females — 13.2% 

• Mexican-American females — 10.9% 
• Numbers increasing especially in urban communities 15-

18% 

Mosca 2011,  HHH registry  2013 



Smoking and Heart Disease 

• Smoking increases plaque formation in the blood 
vessels 

• It may also increase hypercoagulabilty 

• Decreases HDL 

•  Predisposes to Arrythmias (Atrial Fibrillation) 

•  Smoking is the single most 

    preventable cause of death in the US 

• ~18.5 percent of American women age 18  

    and older smoke  

 

 



Smoking Cessation 
• All women should be consistently encouraged to stop smoking and avoid 

environmental tobacco 

– Women face barriers to quitting 

• Concomitant depression 

• Concerns about weight gain 

– Encourage women who stop smoking while pregnant and to continue 
abstinence postpartum 

• Provide counseling, nicotine replacement, and other pharmacotherapy as 
indicated in conjunction with a behavioral program or other formal smoking 
cessation program 

• Encourage use of 1-800-QUIT-NOW—free phone counseling and/or written 
materials 

• ACOG recommends consideration of risks vs. benefits when considering the use of 
nicotine replacement or bupropion for smoking cessation in pregnant women 
however, no pharmacological therapies are FDA-approved for use during 
pregnancy. 
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Source:  Fiore 2000, Mosca 2011, ACOG 2005 



Consider other Risk Factors  

Stress, anxiety Depression 
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Depression and CHD: Results from the 
Women’s Health Initiative Study 

• Depression is an independent predictor 
of CHD death among women with no 
history of CHD 

      Source: Wassertheil-Smoller 2004 



• Lower paying jobs 

• Employment discrimination 

• Family related demands 

• Fewer resources 

• Less accrued wealth 

• Screening and treatment for depression has not been 
shown to improve clinical outcomes, 

• However, depression may reduce adherence to CVD 
medications, therefore, screening is recommended 
for women with CVD 

 

 
 

Depression/stress 



Psychosocial Stressors in Women with 
CHD: The Stockholm Female Coronary 

Risk Study 

• Among women who were married or cohabitating with  
a male partner, marital stress was associated with nearly 3-fold 
increased risk of recurrent CHD events 

 

• Living alone and work stress did not significantly increase 
recurrent CHD events 

      Source: Orth-Gomer 2000 

http://i293.photobucket.com/albums/mm42/XxbloodstainedbladexX/broken heart/bloody_broken_heart.jpg


Leisure Time by Race/Ethnicity 
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CVD in Pregnancy 
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Hypertension in Pregnancy 
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HTN Complication in Pregnancy 
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Pregnancy and Heart Failure 

• Heart failure (HF) is one of the most common 
complications and can cause both maternal and 
fetal mortality and morbidity. 

• The Registry On Pregnancy And Cardiac disease 
(ROPAC); 60 hospitals in 28 countries enrolled 
1321 pregnant women with structural heart 
disease (valvular or congenital heart disease 
(CHD) or cardiomyopathy) or IHD between 2007 
and June 2011 

• Main outcome measures were onset and 
predictors of HF and maternal and fetal death. 
 

43 

Titia P E Ruys et al Heart. 2014;100(3):231-238.  



Pregnancy and Heart Failure 

• 173 (13.1%) of the 1321 patients developed HF, NYHA 
≥3, WHO category ≥3, and PHTN  

• HF occurred at a median time of 31 weeks gestation 
(IQR 23–40), highest incidence at the end of the second 
trimester (34%) or peri partum (31%).  

• Maternal mortality higher in pts with HF (4.8% vs 0.5% 
without HF p<0.001).  

• Pre-eclampsia was strongly related to HF (OR 7.1, 95% 
CI 3.9 to 13.2, p<0.001). Fetal death and the incidence 
of preterm birth were higher in women with HF (4.6% 
vs 1.2%, p=0.001; and 30% vs 13%, p=0.001). 
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Titia P E Ruys, et al  European Heart Journal 2014;100(3):231-238.  



Pregnancy and Arrhythmias 
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Some Tests are Less Accurate in Women 

Test Other 

Names 

Description 

Fasting Lipid 

Profile 

Measures total, “good” (HDL) and “bad” 

(LDL), levels of cholesterol 

Electrocardiogram ECG or 

EKG 

Measures electrical impulses of heart  

Stress Test Tests function of heart during strenuous 

physical exercise 

Echocardiogram Echo Uses ultrasound waves to evaluate 

heart structure and function 

Nuclear Imaging Thallium, 

MUGA 

scan 

Uses radioactive dye injected into blood 

stream to evaluate heart function  

Cardiac 

Catheterization 

Angiogram 

“cath” 

Used to diagnose coronary artery 

disease (CAD). An invasive procedure 

in which tubes are inserted through 

blood vessels, dye is injected and x-rays 

of the heart are taken 

Source: Shaw et al. Card. In Review, 2000: 65-74  



Difference in Disease Presentation 

Obstructed 
coronary artery 

Diffused 
narrowing in 
coronary artery 



Differences in Rx for Prevention/treatment 

• Less cholesterol screening 

• Less lipid-lowering therapies 

• Less use of heparin, thrombolytics, beta-blockers and  
aspirin during myocardial infarction 

• Less antiplatelet therapy  
for secondary prevention 

• Fewer referrals to cardiac rehabilitation 

• Fewer implantable cardioverter-defibrillators compared 
to men with the same recognized indications 

Sources:  Chandra 1998, Nohria 1998, Scott 2004, O’Meara 2004, Hendrix 2005, Chou 2007, Hernandez 2007, Cho 2008. Stefani 2013 



Cardiac Rehabilitation 

• A comprehensive risk reduction regimen should be 
recommended to women with recent acute coronary 
syndrome or coronary intervention, new-onset or 
chronic angina, recent cerebrovascular event, 
peripheral arterial disease, or current/prior 
symptoms of heart failure and a Left Ventricular 
Ejection Fraction (LVEF) < 35% 

• Risk reduction regimens may include: 
– Cardiac or stroke rehabilitation 

– Physician-guided home or community-based exercise 
training programs 
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Source:  Mosca 2013 



Preventive Drug Interventions: Aspirin 
High Risk Women: 

• Aspirin therapy (75 to 325 mg/d) should be used in women 
with CHD unless contraindicated  (Class I; Level of Evidence A) 

• Aspirin therapy (75 to 325 mg/d) is reasonable in women with 
diabetes mellitus unless contraindicated (Class IIa, Level of 

Evidence B) 

• If a high-risk woman has an indication but is intolerant of 

aspirin therapy, clopidogrel should be substituted (Class I, Level 

of Evidence B) 
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 Source:  Mosca 2013 



Preventive Drug Interventions: Aspirin 

Other at-risk or healthy women: 
• Aspirin therapy can be useful in women ≥ 65 years of age (81 

mg daily or 100 mg every other day) if blood pressure is 
controlled and benefit for ischemic stroke and MI prevention 
is likely to outweigh risk of gastrointestinal bleeding and 

hemorrhagic stroke (Class IIa, Level of Evidence B) and may be 
reasonable for women <65 years for ischemic stroke 
prevention (Class IIb, Level of Evidence B) 
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 Source:  Mosca 2013 



Omega-3 Fatty Acids 

• Consumption of omega-3 fatty acids in the form 
of fish or in capsule form (e.g., EPA 1800 mg/day) 
may be considered in women with 
hypercholesterolemia and/or 
hypertriglyceridemia for primary and secondary 
prevention (Class IIb; Level of Evidence B) 

• Fish oil dietary supplements may have widely 
variable amounts of EPA and DHA (likely the only 
active ingredients) 
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Source:  Mosca 2013, Kris-Etherton 2003. 



Interventions that are not useful/effective  

• The following should not be used for the primary or 
secondary prevention of CVD in women: 

– Antioxidant supplements and folic acid supplements 

• No cardiovascular benefit in randomized trials of 
primary and secondary prevention 

• Folic acid 0.4 mg daily is recommended for 
reproductive aged women who may get pregnant to 
prevent neural tube defects 

– Selective estrogen-receptor modulators (SERMs)  

– Hormone therapy for cardioproctection in menopause 
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 Source: Lee 2005, Lonn 2005, Bønaa 2006, Loscalzo  2006, Mosca 2013 



Hormone Therapy  

NIH – “New analyses from the Women's Health Initiative (WHI) 
confirm that combination hormone therapy increases the risk of 
heart disease in healthy postmenopausal women. Researchers 
report a trend toward an increased risk of heart disease during 
the first two years of hormone therapy among women who 
began therapy within 10 years of menopause.”  

 
“WHI Study Data Confirm Short-Term Heart Disease Risks of Combination Hormone Therapy for 
Postmenopausal Women,” NIH News, Monday, February 15, 2010 
 
 
Source: TOH, 2010 
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Harlem Healthy Hearts Algorithm 
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Stress reduction exercises 
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Physical Activity 
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Reshaping and teaching in the 
Supermarkets 
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Summary of CVD in Women 

• Stratify women into high, at risk, and ideal risk categories 

• Encourage lifestyle approaches 

• Treat hypertension, lipid abnormalities, and diabetes 

• Implement pharmacologic interventions for women at 

high and intermediate risk; pharmacologic interventions 

may be appropriate for some lower risk women 

• Avoid initiating therapies without benefit, or where risks 

outweigh benefits 

• Don’t forget LSM and Community interventions 

 
60 

 Source:  Mosca 2013, HHH Registry  



…for your time!  

Thank You… 
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