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Editor-in-Chief's Note
Women and Heart Disease
In the United States, February is designated as American Heart Month.1 Heart
Richard I. Shader, MD
disease is the leading cause of death in both men and women in the United States
and globally.2 While heart disease risk in women has been underappreciated
historically, awareness among women and their health care providers is
increasing.3 Sex disparities in diagnosis,4 treatment,5 and outcomes6,7 persist
despite this growing recognition, and much work remains to be done to elucidate
cardiovascular disease mechanisms in women.8

Women and men share four key risk factors for cardiovascular disease: obesity,
hypertension, elevated LDL-C levels (�130e159 mg/dL), and elevated triglyceride
levels (�150 mg/dL). Levels of protective HDL are generally higher in women
than in men9; however, the presence of some comorbid conditions seems to be
more predisposing to heart disease in women than in men. These comorbid
conditions include diabetes mellitus, lupus erythematosus, rheumatoid arthritis,
smoking, and clinically significant depression.10

A curious finding in the United States is that there is considerable geographic
variation in the prevalence of heart disease-related deaths in women.11,12 In En-

gland, there is considerable geographic variability for heart disease prevalence among older women.13 Although
there may be differences elsewhere, I could not locate comparable data for other countries. Figure 1 from the Centers
for Disease Control and Prevention illustrates the marked variability that exists in the United States.11 During these
same years, there was also marked variation in heart disease death rates for men (Figure 2).14 Figure 3 identifies the
unnamed states in Figures 1 and 2. Comparing the two maps reveals unexplained geographic differences between
rates in men and women. For example, Nevada is low for men and high for women, whereas Wyoming is higher for
men and low for women.

I have found no documented explanations for this variability; however, some speculations seem reasonable. For
example, it is generally accepted that being below or just above poverty levels corresponds with higher obesity and
type 2 diabetes mellitus rates in the United States.12 Consistent with this possibility is the contrast in death rates
between Minnesota and Mississippi. In 2013, the median household income in Minnesota was approximately US
$60,900, while in Mississippi it was approximately US $38,000.15 On the other hand, the contrast between Arizona
(approximately US $48,500) with its low rates of heart disease deaths and Utah (approximately US $59,800) with
its higher rates does not support this explanation. These contrasts are similar when per capita income is used instead
of median household income.15

Internationally, obesity rates appear to have a nonlinear relationship with gross domestic product (GDP). Obesity
is more prevalent in consumption-driven populations in developing countries and in overconsuming wealthier
countries where fast foods are widely available.16 One study suggests that obesity is a middle socioeconomic class
problem.17 I could not find any data linking international GDP to death rates in women from heart disease.
However, there appears to be a nonlinear relationship between age at death and GDP.18 The authors of this finding
suggest the following as possible contributing factors to the nonlinearity reported: (1) for some persons in some
countries, income is spent on non-necessities after basic needs are met; and 2) for some rich countries, the needs of
the poor are ignored, which reduces life expectancy.

Another possible source of variation could be ease of access to appropriate health care. This factor could explain
why there is a dark red area in Arizona in Figure 1 for the area that corresponds to the Grand Canyon, whereas the
area corresponding to Phoenix is pale. Similarly, all of Massachusetts is pale, and northern Maine is somewhat
darker. Florida has low rates of heart disease deaths in women overall, except paradoxically in the vicinity of
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Figure 1. Heart disease death rates for women. Reprinted from Centers for Disease Control and Prevention
(CDC). Women and heart disease fact sheet. https://www.cdc.gov/dhdsp/data_statistics/fact_
sheets/fs_women_heart.htm.

Figure 2. Heart disease death rates for men. Reprinted from Centers for Disease Control and Prevention (CDC).
Heart disease facts in men. https://www.cdc.gov/dhdsp/data_statistics/fact_sheets/fs_men_heart.htm.

Figure 3. States with capitals. Reprinted from Wikimedia Commons. United States Public Domain Map.
https://commons.wikimedia.org/wiki/File:United_States_Public_Domain_Map.svg.
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Orlando, an area that has relatively good availability of health care facilities. One possible explanation is that access
and utilization may be unrelated; another could be that lifestyle patterns such as tobacco, alcohol, and drug use are
contributory.

These explanations are not always relevant when examined from another perspective. For example, Georgia and
Colorado have per capita health care expenditure rates of approximately US $6600 and US $6800, respectively.
These appear to be the lowest expenditure rates in the United States, even though their map colors are very pale.19

Dark-colored areas such as Mississippi and Louisiana actually spend more, at per capita rates of approximately US
$7600 and approximately US $7800, respectively. These comparative figures are difficult to interpret because the
dollars spent may not reflect per capita resource utilization or the availability of care. In some instances, they may
reflect dollars spent because of acuity. Also, there is no way of knowing how much any state is spending on pre-
vention, health care education for children and adults, or early detection.

Yet another possible factor could be the comparative average age of women in various states. I could not locate
this information. In my opinion, there is no simple answer to the question of why death rates from heart disease for
women and men are so geographically varied. It is likely due to a multifactorial relationship in which factors such as
socioeconomic status, age, race and ethnicity, and lifestyle preferences have varied influence across different
geographic regions. These differences are important for local health policy and intervention.

Heart disease causes one quarter of all deaths of women.20 This is a major public health concern and a difficult
one to address, particularly because ~60% of women who die suddenly of coronary artery disease are likely to have
had no premonitory symptoms or signs.21 More research is needed to uncover any predictive biomarkers and sex-
specific processes to facilitate targeted treatment. There is also a need for better and more reliable information about
the roles of diet and exercise as effective prevention strategies.

Although county-level data on potential contributing factors have been made available by the Centers for Disease
Control and Prevention in an interactive atlas,22 there is no obvious explanation for the geographic variability in
heart diseaseerelated deaths. If any readers have unpublished research that could help to explain this variability in
the United States or elsewhere, we would welcome the opportunity to submit such papers to our peer-review process
for possible publication.

Richard I. Shader, MD,
Editor-in-Chief
February 2019
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