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BACKGROUND: High awareness that cardiovascular disease is the leading cause of death 

(LCOD) among women is critical to prevention. This study evaluated longitudinal trends in this 

awareness among women.

METHODS AND RESULTS: Online surveys of US women (≥25 years of age) were conducted 

in January 2009 and January 2019. Data were weighted to the US population distribution 

of sociodemographic characteristics. Multivariable logistic regression was used to evaluate 

knowledge of the LCOD. In 2009, awareness of heart disease as the LCOD was 65%, decreasing 

to 44% in 2019. In 2019, awareness was greater with older age and increasing education and 

lower among non-White women and women with hypertension. The 10-year awareness decline 

was observed in all races/ethnicities and ages except women ≥65 years of age. The greatest 

declines were among Hispanic women (odds ratio of awareness comparing 2019 to 2009, 0.14 

[95% CI, 0.07–0.28]), non-Hispanic Black women (odds ratio, 0.31 [95% CI, 0.19–0.49]), and 25- 

to 34-year-olds (odds ratio, 0.19 [95% CI, 0.10–0.34]). In 2019, women were more likely than in 

2009 to incorrectly identify breast cancer as the LCOD (odds ratio, 2.59 [95% CI, 1.86–3.67]), 

an association that was greater in younger women. Awareness of heart attack symptoms also 

declined.

CONCLUSIONS: Awareness that heart disease is the LCOD among women declined from 2009 

to 2019, particularly among Hispanic and non-Hispanic Black women and in younger women (in 

whom primordial/primary prevention may be most effective). An urgent redoubling of efforts by 

organizations interested in women’s health is required to reverse these trends.

Keywords

AHA Scientific Statements; cardiovascular diseases; cause of death; ethnic groups; primary 
prevention; surveys and questionnaires

Heart disease is the leading cause of death (LCOD) among women.1 In 2018, nearly 400 

000 deaths among women were caused by heart disease and stroke, which accounted for 

28% of all deaths.2 Despite the important impact of these cardiovascular diseases (CVDs) 

on mortality among women, the level of awareness and knowledge among women is poor.3-8 

Awareness programs designed to educate the public about CVD among women in the United 

States include Go Red for Women by the American Heart Association (AHA); The Heart 

Truth by the National Heart, Lung, and Blood Institute; and Make the Call, Don’t Miss a 

Beat by the US Department of Health and Human Services.

Since 1997, the AHA has conducted national surveys among US women to monitor 

awareness and knowledge of CVD.3-7,9,10 Results indicated that awareness of heart disease 

as the LCOD among women nearly doubled from 30% to 56% between 1997 and 2012.7 

The greatest gains were observed among younger women (25–34 years of age), whereas the 

smallest improvements were among Hispanic women. Awareness of heart attack symptoms 

also increased from 1997 to 2012.

In 2019, the AHA repeated this national US survey. The current report provides 10-year 

differences in women’s awareness of heart disease as the LCOD among women, controlled 

for respondent differences across time. We quantified awareness of the signs and symptoms 

of a heart attack and first actions to take in case of a heart attack.
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METHODS

The 2019 national AHA Survey of Women’s Cardiovascular Disease Awareness was 

implemented as a survey that used methods as previously described.7 As in the 2009 survey,6 

the methods used in 2019 included an oversampling of non-Hispanic Black and Hispanic 

women with age/race quotas set to ensure the desired respondent group composition. Race/

ethnicity was categorized by self-reporting as non-Hispanic White, non-Hispanic Black, 

Hispanic, non-Hispanic Asian, and other non-Hispanic group. Compared with prior surveys, 

the 2019 survey sampled women 18 to 24 years of age and was conducted exclusively 

online. Surveys were conducted from January 8 to 25, 2019, with Harris Poll Online, a 

panel of online respondents maintained by Harris Interactive. The panel includes several 

million people recruited from web, email, mail, and telephone sources, as previously 

described.7 The database of respondent information was screened and updated according 

to demographic and sociodemographic variables to allow precision in the online sample. All 

surveys were administered in English and took ≈18 minutes to complete.

A variety of CVD-related questions were included in the survey such as CVD-related 

medical history, awareness of LCOD among women, knowledge of warning signs of heart 

attack and stroke, first action to take when someone is having a heart attack or stroke, and 

heart diseases and stroke risk factors. Survey questions for sociodemographic characteristics 

included age, sex, race, ethnicity, educational attainment, household income, and marital 

status. Awareness of the LCOD among women was assessed by asking, “As far as you 

know, what is the LCOD for all women?” Responses considered here were heart attack/

heart disease, cancer (all types), and breast cancer considered separately. Knowledge of the 

signs and symptoms of a heart attack was elicited with this question: “Based on what you 

know, what warning signs do you associate with having a heart attack?” Unaided responses 

were provided in open text boxes, which staff from Harris Poll coded into predetermined 

categories or as other.

New survey questions in 2019 are shown in Supplemental Table I and included topics related 

to awareness, knowledge, and behaviors (some results will be reported elsewhere). Women 

were asked about history of hypertension and if they ever used at least 1 technology-enabled 

device to improve or monitor health.

To facilitate comparisons between the 2009 and 2019 surveys, women from the 2019 sample 

who were <25 years of age were excluded, and women who completed the 2009 survey on 

paper via telephone rather than online were excluded.

Results for stroke and other aspects of awareness will be reported elsewhere.

Statistical Analyses

Survey data were tabulated overall and by age groups and race/ethnicity. Data were weighted 

by age, race/ethnicity, educational attainment, income, and region to reflect the composition 

of the US population of women ≥25 years of age who speak English according to 

distributions reported in the US Census Bureau’s March 2018 Current Population Survey.11 
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Comparisons of the means and proportions used 2-sample t tests and χ2 tests as appropriate, 

with values of P<0.05 considered statistically significant.

Multivariable logistic regression models were generated to calculate odds ratios (ORs) to 

estimate the likelihood of identifying the LCOD in each survey year separately and in 2019 

compared with 2009. Data were analyzed with the open-source software R (R Foundation 

for Statistical Computing, Vienna, Austria).12

RESULTS

In the 2019 survey, of 2700 potential participants, 881 (33%) were not eligible (non-US 

citizens [n=19], <18 years of age [n=14], male sex [n=22], quality control checks [eg, 

duplicates, not a confirmed real person, fraud; n=206], survey error [n=1], responses over 

the desired quota for a category of age or racial/ethnic group [n=600], terminations [n=18], 

other reason [n=1]). Of 1819 eligible women, 1553 (85%) completed the survey. All 

comparisons below reflect the commonalities and differences between the 2009 and 2019 

survey results.

Respondent characteristics are displayed in Table 1. Mean age was 50 years, and age 

was similar between surveys overall and across racial/ethnic groups. There were subtle 

differences between surveys in the distributions of age group and race/ethnicity and age 

distribution across race/ethnicity categories. Greater proportions of non-Hispanic White 

and non-Hispanic Asian respondents reported higher educational attainment and income 

compared with non-Hispanic Black or Hispanic respondents. The largest proportion of 

women in both surveys were married/cohabitating, with non-Hispanic Black women 

more frequently single or never married. In the 2009 survey, the largest proportion of 

women overall reported annual household incomes <$35 000, whereas in 2019, the largest 

proportion reported incomes >$100 000 and the next largest reported incomes <$35 000. 

More women in 2009 than in 2019 refused to report household income. Fewer than 5% 

of respondents in each year reported a history of heart attack or stroke. In 2019, 36.8% of 

women reported hypertension, and diabetes mellitus and hypertension were more common 

in non-Hispanic Black women. In 2019, 54.5% reported use of technology-enabled devices 

(not asked in 2009).

Table 2 shows the percentages of respondents who correctly identified warning signs of a 

heart attack. For nearly every heart attack symptom, fewer women in 2019 identified the 

possible warning sign compared with 2009, both overall and within each racial/ethnic group. 

This difference was statistically significant overall and among non-Hispanic White women 

for 7 of 13 symptoms and among non-Hispanic Black and Hispanic women for 3 symptoms. 

For example, awareness of the symptom tightness of the chest declined from 17.1% in 2009 

to 5.7% in 2019, a decline that was similar across racial/ethnic groups. Notably, awareness 

of chest pain and shortness of breath as symptoms increased significantly over time among 

women ≥65 years of age, whereas awareness of these symptoms declined non-significantly 

in women 25 to 34 years of age.
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Supplemental Table II shows responses for the first action to take when having a heart 

attack. Although the proportion of women reporting that they would call 9-1-1 was higher 

in 2019 compared with 2009 (54.4% versus 47.5%, respectively; P<0.05), the proportion 

who would take aspirin was lower in 2019 compared with 2009 (14.3% versus 23.4%, 

respectively; P<0.05), with similar patterns across age groups and race/ethnicity except 

non-Hispanic Asians. A higher proportion of women would alert someone/call/ask for help 

in 2019 compared with 2009 (7.6% versus 4.4%, respectively; P<0.05); however, this was an 

infrequent response in both years.

The Figure shows the percentages of women who identified heart disease/heart attack, 

cancer (all), or breast cancer as the LCOD among women. Overall, although heart disease/

heart attack remained the most frequently identified LCOD among women, recognition was 

far lower in 2019 compared with 2009 (43.7% versus 64.8%; P<0.05). In 2019, significantly 

greater proportions of women than in 2009 identified cancer (all) (40.1% versus 26.5%; 

P<0.05) and breast cancer (16.5% versus 7.9%; P<0.05) as the LCOD (both P<0.05).

We conducted multivariable analyses for awareness of heart disease as the LCOD in 

each survey year (Table 3). In 2019, non-Hispanic Black, Hispanic, and non-Hispanic 

Asian women were substantially less likely to identify heart disease as the LCOD among 

women (58%, 59%, and 67% less likely, respectively) compared with non-Hispanic White 

women, even after accounting for age, educational attainment, household income, and 

history of heart attack, stroke, and diabetes mellitus. Similar associations were observed 

in 2009, although the differences for non-Hispanic Black and Hispanic women were smaller 

compared with those in 2019. Among women surveyed in 2019, there was a positive 

linear relationship between awareness and educational attainment, with women completing 

postgraduate education being >10 times as likely to identify heart disease as the LCOD 

compared with women with less than a high school education. In 2009, education was also 

significantly associated with awareness, but the gradient was less steep. No consistent trends 

were observed between household income and awareness in either year.

In multivariable analyses for each survey year (Table 3), in 2009, there were strong positive 

associations between history of heart attack and stroke, but not diabetes mellitus, and 

awareness of heart disease as the LCOD; these associations were not present in 2019. Only 

in 2019 were women asked about hypertension history, and women with hypertension had 

lower knowledge that heart disease was the LCOD (OR, 0.70 [95% CI, 0.54–0.92]) after 

accounting for all other factors shown in Table 3. Use of at least 1 technology-enabled 

device to improve or monitor health was not associated with awareness in 2019 (OR, 0.93 

[95% CI, 0.72–1.20]) in the multivariable model (data not shown). Neither a history of 

hypertension nor use of technology affected the ORs for the other variables in Table 3.

In analyses comparing responses between years, women surveyed in 2019 compared with 

2009 were 74% less likely to identify heart disease as the LCOD among women after 

accounting for differences over time in age, race/ethnicity, educational attainment, and 

household income (OR, 0.36 [95% CI, 0.29–0.45]; Table 4). After adjustment for other 

factors, Hispanic women had the largest decrease in this knowledge over time (OR, 0.14 

[95% CI, 0.07–0.28]), followed by non-Hispanic Black (OR, 0.33 [95% CI, 0.16–0.67]), 
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non-Hispanic Asian (OR, 0.39 [95% CI, 0.16–0.91]), and non-Hispanic White women (OR, 

0.41 [95% CI, 0.32–0.53]). Among age groups, younger women (25–34 years) had the 

largest decrease in this knowledge (OR, 0.19 [95% CI, 0.10–0.34]), whereas there was no 

decrease among women ≥65 years of age.

Women in 2019 were 1.96-fold more likely to identify cancer (all) as the LCOD among 

women (OR, 1.96 [95% CI, 1.58–2.44]), 2.59-fold more likely to identify breast cancer as 

the LCOD among women (OR, 2.59 [95% CI, 1.86–3.67]), and 74% less likely to identify 

heart disease as the LCOD (OR, 0.36 [95% CI, 0.29–0.45]) compared with women in 2009 

(Table 4). Non-Hispanic Black and Hispanic women and younger women (25–34 years of 

age) had greater increases over time than other groups in likelihood to identify cancer (all) or 

breast cancer as the LCOD.

DISCUSSION

The 2019 national AHA Survey of Women’s Cardiovascular Disease Awareness provides the 

most recent information on awareness of heart disease as the LCOD among women in the 

United States, as well as their knowledge about heart attack warning signs and what actions 

to take if someone were having a heart attack. The greatest proportion of women surveyed in 

both years indicated heart disease as the LCOD, but, concerningly, the proportion declined 

markedly between 2009 and 2019. Compared with 2009, after accounting for differences in 

participant characteristics across surveys, women in 2019 were 64% (95% CI, 55–71) less 

likely to know that heart disease is the LCOD among women. This decline in awareness 

was most evident among women 25 to 34 years of age and Hispanic women but was 

striking among women of every racial/ethnic group and in every age category except women 

≥65 years of age. Women surveyed in 2019 were more than twice as likely as in 2009 to 

incorrectly identify breast cancer as the LCOD. In 2018, heart disease was the LCOD among 

women (300 977 deaths), all cancers (ie, malignant neoplasms) ranked as the second leading 

cause (283 721), and breast cancer was the cause of death for 42 466 US women.2 Thus, 

heart disease accounts for nearly 7 times as many deaths among women compared with 

breast cancer.

In both surveys, higher educational attainment was strongly related to awareness that heart 

disease is the LCOD. Women at high CVD risk (heart disease or stroke) had higher 

awareness than women without these conditions in 2009, but this was not seen in 2019. 

Diabetes mellitus was not associated with awareness in either survey, whereas in 2019 (not 

asked in 2009), women with hypertension had 30% lower awareness than women without 

hypertension.

Some findings on heart disease awareness were similar to those in the AHA’s 2012 survey7 

in which awareness was lower among younger compared with older women and among non-

Hispanic Black and Hispanic women compared with non-Hispanic Whites. In the current 

report, we extend these findings by examining differences in awareness across a 10-year 

span, showing lower awareness in 2019 in all non-White racial/ethnic groups and lower 

awareness among women with than without hypertension. In addition, the higher awareness 
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among women with history of heart attack or stroke demonstrated in 2009 was not present in 

2019.

The concerning marked decline in awareness of heart disease as the LCOD among women 

indicates a need for renewed efforts to educate women, particularly younger women, 

Hispanic and non-Hispanic Black women, those with lower levels of education, and women 

with history of heart attack, stroke, and cardiovascular risk factors. Observed trends may 

partly explain findings that the proportion of young women 35 to 54 years of age having 

an acute myocardial infarction increased over the past 2 decades, accompanied by a rising 

burden of risk factors such as hypertension and diabetes mellitus.13 In the current AHA 

survey, younger women were less likely to report leading a heart-healthy lifestyle and were 

more likely to identify multiple barriers to leading a heart-healthy lifestyle, including lack 

of time, stress, and lack of confidence (data not shown). According to NHANES (National 

Health and Nutrition Examination Survey) data, low percentages of people <40 years of age 

achieve ideal status on the 7 key health behaviors and factors espoused by AHA,1,14 pointing 

out the significant opportunity for improvement in this younger population.

Risk conversations with younger women are lacking and may contribute to decreasing rates 

of awareness. In the VIRGO study (Variation in Recover: Role of Gender on Outcomes 

of Young AMI Patients), only half of patients <55 years of age presenting with an 

acute myocardial infarction considered themselves at risk for heart disease before their 

event, despite a high overall prevalence of cardiac risk factors. Women were less likely 

than men to be told by their physician that they were at risk of CVD or to have a 

conversation about risk reduction.15 In the past decade, little progress has been made in 

increasing physician uptake of CVD risk assessment and preventive care for women.16 

The lack of awareness and counseling is likely multi-factorial and may be related to 

lack of tools to assess cardiovascular risk in younger age groups,16,17 inconsistent use 

of preventive care,18 and misperceptions that young women are not at risk.18 Because 

obstetrician/gynecologists act as primary care providers for many young women, recent 

recommendations have encouraged obstetrician/gynecologists to incorporate cardiovascular 

screening and counseling into the well-woman examination.19,20

Multilevel interventions evaluating how to change behavior to prevent future CVD are 

urgently needed, especially among Hispanic, Black, and Asian women and women with 

lower educational attainment. Providing culturally appropriate education and care within 

community structures and community health worker interventions may be particularly 

effective for women.21-24

Limitations of this survey merit discussion. It was conducted entirely online, so 

generalizability to populations averse to online participation or without access should be 

considered. Potential limited internet access among women with lower household income 

may have resulted in limited representation among women experiencing the greatest 

socioeconomic disparities. Results were compared with the prior online survey sample to 

establish trends, but unmeasured characteristics of people tending to respond to online 

surveys might differ over time, especially by age, introducing potential bias. In 2019, the use 

of technology-enabled devices to improve health was common and was not associated with 
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heart disease awareness, suggesting a small impact of this type of bias. Because the survey 

was performed only in English, we may have underestimated health-related awareness levels 

because limited English proficiency is associated with poorer health status.25,26 Although 

the results of the analyses were weighted by age, race/ethnicity, educational attainment, 

household income, and region to reflect the composition of the English-speaking US 

population of women ≥25 years of age, limitations still exist with regard to how well these 

approaches allow generalization of findings to the overall US population.

Strengths of this study include longitudinal survey administration in predominant US racial/

ethnic groups and the ability to adjust for differences in survey respondent characteristics 

within and across time.

CONCLUSIONS

Awareness that heart disease is the LCOD among women was lower in 2019 than 2009 

according to standardized AHA surveys and independent of differences in participant 

characteristics over time. This concerning decline was observed in women of all ages except 

those ≥65 years of age and in all racial/ethnic groups and was greatest among women <34 

years of age and racial/ethnic groups.

FUTURE DIRECTIONS

Results suggest an urgent call to action to identify underlying causes of the concerning 

trends in women’s awareness and to redouble efforts to reverse them. Escalation of efforts 

to educate women through awareness campaigns, cardiovascular screening, and counseling 

is needed. Ultimately, these efforts may reduce the ranking of heart disease as the leading 

cause of death in US women.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure. Proportion of US women identifying heart disease/heart attack, cancer (all), or breast 
cancer as the leading cause of death among women: 2009 vs 2019.
All values between 2009 and 2019, P<0.05.
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