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Executive Summary
Despite advances in prevention and treatment, cardiovascular disease (CVD) claims more
California lives than any other condition. While mortality from overall CVD has declined by
more than one third since 2000, CVD still accounted for one in three deaths in the state and
claimed the lives of 78,000 Californians in 2014. This is more than the next two leading causes
of death, cancer (58,200 deaths) and chronic lower respiratory disease (12,750 deaths),
combined.
Nearly one in three adults—over eight million Californians—are living with at least one of the
most common forms of CVD—heart disease, heart failure, stroke, or hypertension (high blood
pressure). Annual health care costs for CVD in California have been estimated at $37 billion—
far greater than any other chronic condition.
This report provides an overview of the burden of CVD in California. Key findings include:
•
•

•

•

•

In 2014, cancer surpassed heart disease as the leading cause of death in California for
the first time.
Mortality from coronary heart disease (CHD) has decreased by 50 percent in California
since 2000, and mortality from stroke has decreased by 45 percent. These declines are
similar to declines seen in the United States overall during the past 15 years.
Mortality from heart failure in California increased between 2000 and 2006, then
leveled off and has stayed stable since. This is in contrast to trends in heart failure
mortality in the United States, which declined between 2000 and 2014. The reason for
this difference between California and the United States is not clear.
Although mortality from CVD has declined among all racial and ethnic groups in
California, disparities persist. Death rates from CVD overall, and from CHD, heart failure,
and stroke among African Americans and Pacific Islanders are substantially higher than
those of other groups. African Americans are hospitalized for heart attack, heart failure,
and stroke far more frequently than other groups.
Californians with lower levels of education and income are more likely to report having
at least one form of CVD than other groups.

Much can be done to improve cardiovascular health and reduce the likelihood of developing
CVD. The American Heart Association has identified seven key components of cardiovascular
health that all Americans should strive to achieve: normal blood pressure, normal cholesterol,
normal blood sugar levels, not smoking, maintaining a normal weight, eating a healthy diet, and
meeting recommendations for physical activity. Key findings on these metrics for cardiovascular
health in California include:

•
•
•
•
•
•

High blood pressure is present in one in four adults
High cholesterol is present in one in three adults
Nearly one in four adults is obese
Smoking prevalence in California is among the lowest in the nation at 12 percent
Over half of California adults report meeting current recommendations for physical
activity
Only one out of five adults is getting the recommended daily servings of fruits and
vegetables.

The California Department of Public Health has a number of ongoing initiatives and activities to
improve cardiovascular health in the state by supporting evidence-based programs that
promote healthy behaviors and healthy communities, and improve the prevention, diagnosis,
and management of chronic disease.

Burden of Cardiovascular Disease in California, 2016

6

Introduction
In every year since 1900, except for 1918, cardiovascular disease (CVD) has killed more
Americans than any other health condition.1 In 2014, one in three deaths in the United States
(U.S.) was caused by CVD for a total of more than 800,000 deaths.2 In addition to being the
leading cause of death, CVD is a serious health condition that millions of Americans are living
with every day. The American Heart Association (AHA) estimates that 85.6 million American
adults alive today (more than one in three) have been diagnosed with at least one form of CVD.
The most common forms of CVD are hypertension (HTN), (high blood pressure), which affects
80 million Americans; coronary heart disease (CHD) (15.5 million); and, stroke (6.6 million). CVD
places a large economic burden on the U.S.; the estimated annual direct and indirect cost of
CVD for 2011-2012 is $316.6 billion. By 2030, the AHA projects that total direct costs of CVD will
increase to $918 billion.1
A large proportion of deaths from CVD are preventable through reduction of risk factors that
contribute to poor cardiovascular health and increase the likelihood of disease. The AHA has
initiated a strategic goal to improve cardiovascular health for all Americans by focusing on
seven health factors and behaviors that determine ideal cardiovascular health:
• normal blood pressure
• normal cholesterol
• normal blood sugar
• normal weight
• healthy diet
• physical activity
• no tobacco use3
Persons meeting a greater number of these cardiovascular heath targets have significantly
lower mortality from CVD, but less than 1 percent of U.S. adults meet all seven targets, and less
than 10 percent meet at least six of them.4
In California, the burden of CVD mirrors that of the nation. CVD accounts for one in three of all
deaths in the state with over 78,000 deaths in 2014 (Figure 1). The majority of CVD deaths were
from heart disease (24 percent of all deaths) and stroke (6 percent of all deaths), making them
the second and third leading causes of death, respectively (Figure 2). The number of deaths
from heart disease has been steadily declining in California and 2014 marks the first time that
the number of deaths from heart disease has fallen below the number of deaths attributed to
cancer in the state (Figure 3). In addition, nearly 2 percent of deaths among Californians are
attributed to HTN and hypertensive renal disease, making it the tenth leading cause of death in
the state. The seventh leading cause of death, diabetes, is itself a major risk factor for the
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development of CVD. CVD also places a large economic burden on the state; estimated health
care costs for CVD in California totaled over $37 billion in 2010.5
This report describes the status of CVD and its primary risk factors among adults in California,
and describes activities of the California Department of Public Health (CDPH) in CVD prevention
and control. Data items that are included as metrics for Let’s Get Healthy California (LGHC),6
and the California Wellness Plan (CWP)7 are noted, which together set priorities for improving
and tracking the health of Californians. Metrics that have been established by the Centers for
Disease Control and Prevention (CDC) as Chronic Disease Indicators (CDIs) for surveillance of
chronic disease in states8 are also noted.
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What is Cardiovascular Disease?
Cardiovascular Disease (CVD) is not a single disease, but a spectrum of diseases that occur in
the heart and circulatory system. The most common forms of CVD are:
•

•

•

•

Coronary Heart Disease (CHD), also known as coronary artery disease, is a narrowing of
the blood vessels that supply blood and oxygen to the heart caused by a buildup of
plaque in the vessel walls. This narrowing may lead to angina (chest pain) and
myocardial infarction (heart attack). In 2014, CHD killed over 36,000 Californians,
accounting for nearly half of all CVD deaths in the state (Figure 4).
Stroke (also known as cerebrovascular accident, or CVA) is a “brain attack” that occurs
when blood flow to the brain is disrupted, either by a blockage (ischemic stroke) or a
ruptured blood vessel (hemorrhagic stroke). Stroke is responsible for 17 percent of CVD
deaths in California.
Heart Failure, also known as congestive HF, occurs when the heart muscle becomes
weakened and does not pump blood as strongly as it should to meet the body’s need for
circulating blood and oxygen. The most common underlying causes of HF are CHD and
HTN.1
Hypertension (HTN), also known as high blood pressure, is a major risk factor for heart
disease and stroke. Approximately 12 percent of CVD deaths are attributable to HTN,
hypertensive heart disease, or hypertensive kidney disease.
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Cardiovascular Disease in California
Cardiovascular Disease Prevalence
Over 8.3 million Californians—nearly one in three adults in the state—have at least one of the
four most common forms of CVD (HTN, heart disease, HF, and stroke). The most recent data
available for overall CVD prevalence is the California Health Interview Survey (CHIS) 2011-2012.
The likelihood of having CVD increases with age (Figure 5), with almost half of Californians aged
55-64 years having been diagnosed with CVD. Although, CVD is most common among older
adults, CVD also affects Californians younger than 45 years old: one in eleven (9.3 percent,
0.8 million) Californians aged 18-34 years and about one in six (18.4 percent, 0.9 million)
Californians aged 35–44 years report having CVD.
CVD is common among both men and women in California; a slightly greater proportion of men
than women are affected (Figure 6). CVD prevalence varies by race and ethnicity. The highest
prevalence is reported by Native Americans (44 percent) and African Americans (40 percent),
and the lowest is among Asians (25 percent) and non-Hispanic whites (28 percent). CVD is also
more common among those with lower levels of education and income.
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Cardiovascular Disease Mortality
•

Mortality from total CVD is a CDI measure for CVD (Indicator CVD 1.1).

Mortality from overall CVD—including all heart disease, HTN, stroke, HF, and other circulatory
diseases—has declined by more than one-third since 2000 in both California and the United
States, and has been consistently lower in California than in the United States as a whole
(Figure 7). Nevertheless, CVD still accounted for one in three deaths in the state in 2014.
Cardiovascular death rates are declining similarly among both men and women in California,
but remain approximately 40 percent higher among men compared to women (Figure 8).
There is wide variability in CVD mortality by race/ethnicity (Figure 9). Mortality has declined by
30–35 percent in all groups, but rates have been consistently highest among African American
and Pacific Islanders, and lowest among Asians and Hispanics. CVD mortality rates among
African Americans are more than double those of Asians, and 40 percent higher than nonHispanic whites.
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Heart Disease in California
Heart disease is not a single disease, but encompasses a range of conditions that affect the
heart. The most common forms of heart disease are CHD and HF, but the term also includes
valvular, rheumatic, and congenital heart diseases and other less common conditions.
Comparisons of trends or patterns in heart diseases should be made with attention to the
specific types of heart diseases that are being included in any analysis.

Heart Disease Prevalence
Current surveys in California do not distinguish heart disease by type, so data presented here
from the CHIS are for heart disease overall, based on responses to the survey question, “Has a
doctor ever told you that you have any kind of heart disease?”
Overall, 5.8percent of California adults (1.65 million) report having some form of heart disease.
Heart disease risk increases sharply with age (Figure 10), from one in 100 at age 18–34 years to
more than one in four after age 75 years.
Heart disease is more common among men than women (Figure 11). After adjusting for age
difference, heart disease occurrence is similar among Hispanics and non-Hispanic whites,
Asians, and African Americans. Californians with the lowest levels of education and income
have more heart disease than those with the highest levels.
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Heart Disease Mortality
•
•

Mortality from diseases of the heart is a CDI for CVD (Indicator CVD 1.2).
Decreasing the heart disease mortality rate is an objective of the CWP (CWP Objective
2.6.9L).

Heart disease mortality has declined by 35 percent in California and the United States since
2000, with rates consistently lower in California. Mortality from diseases of the heart overall is
lower in California in comparison with the United States (Figure 12). The number of deaths from
heart disease has been steadily declining in California and 2014 marks the first time that the
number of deaths from heart disease has fallen below the number of deaths from cancer in the
state (Figure 3).
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Coronary Heart Disease in California
Coronary Heart Disease (CHD) is the most common form of heart disease, and includes the
conditions of angina (chest pain) and myocardial infarction (heart attack). Current California
surveys identify occurrence of heart attack, but not angina. Data from the 2014 California
Behavioral Risk Factor Surveillance System (BRFSS) show that 3.7 percent of adults (1 in 27) in
the state have been told they have had a heart attack. CHD risk increases with age – among
Californians age 65 years and older, 9.7 percent (nearly one out of ten) report having had a
heart attack.9

Hospitalizations for Heart Attack in California
•

Hospitalization for acute myocardial infarction (heart attack) is a CDI measure for CVD
(Indicator CVD 3.2).

From 2010 to 2014, overall heart attack hospitalization rates in California have slightly declined.
Men are hospitalized for heart attacks at rates that are nearly double those of women (Figure
13). African Americans are hospitalized for heart attacks more frequently than any other group
(Figure 14). Their hospitalization rates have decreased somewhat since 2010, but this decrease
was not statistically significant. However, heart attack hospitalization rates did decline
significantly among Hispanics (average decrease of 2.7 percent per year), and among nonHispanic whites (average decrease of 2.8 percent per year). Although hospitalization rates were
lowest for Native Americans, these results should be interpreted with some caution as
misclassification of Native Americans in health and vital status records has been recognized as
an issue that can result in an underestimate of CVD burden in this group.10
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Coronary Heart Disease Mortality
•

Mortality from CHD is a CDI measure for CVD (Indicator CVD 1.3).

CHD mortality rates in California are similar to those of the United States overall, and rates for
both have declined by 45percent since 2000 (Figure 15). CHD death rates are declining similarly
among both men and women in California, but remain approximately 40% higher among men
compared to women (Figure 16). There is wide variability in CHD mortality by race/ethnicity
(Figure 17). Mortality has declined by 30–45 percent since 2000 in all groups. However, these
rates have been consistently highest among African Americans and Pacific Islanders, and lowest
among Asians and Hispanics. CHD mortality rates among African Americans are more than
double those of Asians, and 25percent higher than those of non-Hispanic whites.
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Heart Failure in California
Heart Failure Prevalence
HF (also referred to as “congestive HF”) occurs when the heart muscle is weakened and unable
to pump efficiently. Although HF may occur as an end-stage of many types of heart disease,
CHD, HTN, smoking and diabetes are key risk factors.1
The prevalence of HF increases markedly with age (Figure 18). In California, 6.3percent (1 in 16)
of adults age 65 and older have HF. After age 85 years, HF is present in 10.2 percent of adults.
The frequency of HF among men age 65 and older is nearly double that of women (Figure 19).
African American and non-Hispanic white respondents were more likely to report having HF
than Hispanics or Asians, but these differences were not statistically significant. The frequency
of HF among Californians with a grade school education is nearly double that among those of
college graduates and the poorest Californians have HF more frequently than those with higher
income levels.
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Hospitalizations for Heart Failure in California
•
•

Hospitalizations for HF among persons aged 65 years and older is a CDI measure for CVD
(Indicator CVD 2).
Decreasing the rate of hospitalizations for adults 65 and over is an objective of the CWP
(Objective 2.6.7L).

Nationwide, HF is a leading cause of hospitalization among those age 65 years and older.11 In
California, HF hospitalization rates for this age group did not change significantly from 2010 to
2014. Men had consistently higher rates of hospitalization for HF than women during this time.
Rates declined significantly among women (average decline of 5.8 percent per year) and also
among men (average decline of 4.7 percent per year) (Figure 20). African Americans were
hospitalized for HF more frequently than all other race/ethnic groups during this time period
(Figure 21). HF hospitalizations among non-Hispanic whites declined significantly by 4.5 percent
annually over the period, by 5.4 percent among African Americans, by 7.8 percent among
Hispanics, and by 5.7 percent among Asian/Pacific Islanders. There was no significant increase
or decrease among Native Americans.
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Heart Failure Mortality
•
•

Mortality from HF is a CDI measure for CVD (CVD 2).
Decreasing HF mortality is an objective of the CWP (CWP Objective 2.6.9).

HF death rates in the United States have decreased by 1.2 percent annually since 2000. In
contrast, HF death rates increased by 3.5 percent annually in California between 2000 and
2006, and subsequently have leveled off (Figure 22). HF mortality rates are higher for men than
women (Figure 23). Since 2000, HF mortality rates in California among men have steadily
increased by 1.1 percent annually while among women there was a significant increase
between 2000 and 2006 of nearly 4 percent annually, but no significant change since 2006.
African Americans experience the highest rates of HF mortality of all race/ethnic groups,
followed by non-Hispanic whites (Figure 24). These rates have increased significantly since 2000
in both groups, with an average annual increase of 2.0 percent for African Americans and of 1.1
percent for non-Hispanic whites. Rates fluctuated among Hispanics, but there was no overall
Burden of Cardiovascular Disease in California, 2016

29

significant increase in HF mortality. Asians experienced the lowest HF mortality rates
throughout the period, with no significant increase or decrease.
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Stroke in California
Stroke occurs when blood flow to the brain is disrupted as a result of blockage or rupture of a
blood vessel in the brain. Stroke is a leading cause of long-term disability in the United States.1
The majority of strokes (87 percent) are caused by a blocked blood vessel (ischemic strokes),
usually due to a blood clot. Each year nearly 800,000 people in the United States suffer a
stroke. Nearly 25 percent of these strokes are recurrent attacks—that is they occur in a person
who previously suffered a stroke.1 High blood pressure is the most important determinant of
stroke risk, and the relationship is nearly linear, so that as blood pressure increases the risk of
stroke rises with it.12

Stroke Prevalence
An estimated 2.3 percent of California adults report having had a stroke (CHIS, 2011-2012,
estimates of stroke prevalence were not available in 2013-2014). Because of the low stroke
prevalence among adults younger than 65 years (0.2 percent prevalence among those ages 18–
34 years; 0.6 percent among those ages 35–44 years; 1.5 percent among those ages 45–
54 years; 3.1 percent among those ages 55–64 years), the subsequent calculated stroke
estimates describe the older adult population, adults 65 years and older. Among adults 65 years
and older, the prevalence of stroke is 8.5 percent (1 in 12) overall, and risk continues to climb
with age and has approximately doubled after age 85 years to 16.1 percent (1 in 6) (Figure 25).
The prevalence of stroke among older adults is higher among men than women (Figure 26).
Stroke occurs most often in multiracial and African American adults than other groups, and the
least often in Asians. Stroke frequency was similar among all levels of education and income.
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Stroke Hospitalizations in California
•
•

Hospitalization for stroke is a CDI measure for CVD (CVD indicator 3.1).
Decreasing the rate of hospitalization with acute stroke as a principal diagnosis is an
objective of the CWP (CWP objective 2.6.5L).

Stroke hospitalization rates have decreased in recent years among both men and women in
California, but remain approximately 20 percent higher among men compared to women
(Figure 27). African Americans have the highest stroke hospitalization rate among all of the
race/ethnicity categories, nearly 40 percent higher than the state rate overall (Figure 28).
Stroke hospitalization rates for Asian/Pacific Islanders and Native Americans did not change
significantly over the 2010 to 2014 time period. However, stroke hospitalization rates did
decrease significantly among African Americans (average decrease of 1.9 percent per year),
among Hispanics (average decrease of 2.5 percent per year), and among non-Hispanic whites
(average decrease of 2.2 percent per year). The lowest rates were seen among Native
Americans. As noted previously, misclassification of Native Americans in health and vital
statistics documents has resulted in underestimates of CVD burden in this group,10 so these
results should be considered with some caution.
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Stroke Mortality
•
•

Mortality from stroke is a CDI measure for CVD (CVD indicator 1.5).
Decreasing the stroke mortality rate is an objective of the CWP (CWP objective 2.6.5L).

Stroke is the fifth leading cause of death nationally, whereas in California, it ranks third.13 This
difference in ranking is due to the relative positions of other leading causes of death in the
United States in comparison to California. Overall, stroke mortality rates in California are similar
to those of the nation, and both have declined at a similar pace—by approximately 40 percent
(Figure 29).
Unlike CHD, where mortality rates for men are 40 percent higher than those for women, a
much smaller gap in stroke mortality rates exists between men and women (Figure 30).
Although mortality rates have declined among all major racial/ethnic groups since 2000, stroke
mortality among African Americans and among Pacific Islanders remains substantially higher
Burden of Cardiovascular Disease in California, 2016

37

than among other groups (Figure 31). In 2014, African Americans had the highest stroke death
rate. Although the stroke death rate among Pacific Islanders dropped dramatically in recent
years, these rates are based on relatively few numbers of deaths. Additional years of data will
be needed to determine if this represents a true decline in stroke mortality in this group.
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Hypertension in California
Hypertension (HTN) (high blood pressure) is a major risk factor for heart disease and stroke and
may also lead to vision loss and kidney damage. Blood pressure is the force of blood pushing
against arterial walls, and a high pressure over time will damage those walls. Blood pressure
measurement has two elements: systolic pressure, which is the maximum pressure on the walls
that occurs each time the heart contracts to pump blood, and diastolic pressure, the minimum
pressure on the walls which occurs between heart contractions. A blood pressure of 120/80 or
less (that is, a systolic pressure of 120 or less and a diastolic pressure of 80 or less) is considered
normal. Current evidence-based guidelines from the Eighth Joint National Committee (JNC 8)
recommend starting treatment for patients age 59 and older who have a blood pressure of
greater than 140/90, and starting treatment for patients age 60 and older who have blood
pressure of greater than 150/90.14 Blood pressures of greater than 120/80 but less than 140/90
are classified as prehypertension.1 A recent major study found that patients who achieved a
lower systolic blood pressure target of 120 had significantly lower cardiovascular events and
deaths compared to the standard treatment target of 140.15 The AHA has identified an
untreated blood pressure 120/80 or below as one of the seven components of ideal
cardiovascular health.3
HTN can be controlled through modification of lifestyle factors and through treatment with
medication. Although in the United States 75 percent of patients with high blood pressure
report taking medication for the condition, only 52 percent of HTN patients have their blood
pressure controlled (reduced to a level below 140/90).16

Hypertension Prevalence
•
•

Awareness of high blood pressure among adults is a CDI measure for CVD (CVD
indicator 6.1).
Decreasing the prevalence of high blood pressure is an objective of the CWP (CWP
objective 2.6.1L).

Nearly 7.9 million adults (27 percent) report they have been diagnosed with HTN in California,
according to the 2013–2014 CHIS. The prevalence of HTN increases with age, thus by age
65-74 years, over half of Californians have been diagnosed with HTN (Figure 32). Although more
common in older adults, HTN affects all ages, including young and middle-aged adults. One in
twelve California adults aged 18–34 years have had a diagnosis of HTN. The prevalence doubles
in California adults aged 35–45 years; one in six adults in this age group have been diagnosed
with HTN.
HTN is reported similarly by men and women (Figure 33). The highest prevalence was reported
by African Americans and Native Americans (36.5 percent and 35.5 percent respectively), well
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above the overall state level of 27.4 percent. The lowest prevalence was reported by nonHispanic whites (25.4 percent) and Asians (24.1 percent). As with CVD overall, HTN is more
prevalent among those with lower levels of education and income.
Note: Because survey data are based on self-reported responses, these data will only reflect
Californians who are aware they have high blood pressure. National surveys suggest that 17
percent of adults who have HTN are not aware they have it.16
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Cardiovascular Disease Risk factors and Cardiovascular Health
As shown, CVD mortality rates have declined dramatically in recent years. This progress is
largely attributed to improvement in the management of HTN, cholesterol levels, reduction in
tobacco use, and in improved treatments for CVD, particularly CHD.3 Nonetheless, CVD remains
the leading cause of death in the United States. In 2010, the AHA established goals to further
reduce CVD deaths and to improve cardiovascular health by encouraging all Americans to meet
targets for seven cardiovascular health metrics: not smoking, being physically active, eating a
healthy diet, and maintaining a normal blood pressure, blood glucose, cholesterol, and weight.
Americans who meet these goals have lower death rates from CVD and from all causes,
including CVD, and the greater the number of these CVD health targets that are met, the lower
death rates go.4
In California, CVD is more prevalent among adults who smoke and who are obese than those
without these health risk factors (Figure 34). The prevalence of CVD among type 2 diabetics is
more than double that of those without the disease.
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Cholesterol
•
•

Cholesterol screening and high cholesterol prevalence among adults are CDI measures
for CVD (CVD indicators 4 and 5).
Increasing the number of adults screened for high cholesterol and decreasing the
prevalence of high cholesterol are objectives of the CWP (CWP objectives 2.6.2I and
2.6.3L).

High cholesterol is a major risk factor for heart disease and stroke, and like HTN, causes damage
to the inside walls of arteries. Over time, high levels of cholesterol in the blood result in
atherosclerosis, a condition in which plaque builds up on the insides of the artery walls. This
plaque contains cholesterol and other substances, and may lead to a heart attack or stroke if a
blood clot forms in the area of the plaque and blocks blood flow, or if a piece of plaque breaks
off and becomes lodged in a smaller blood vessel.17 Cholesterol levels are affected by a person’s
genetics, age, and diet, and can be controlled with dietary changes and by appropriate
medications. The AHA has identified untreated total cholesterol of less than 200 mg/dl as one
of the seven components of ideal cardiovascular health for adults.3
According to the 2013 California BRFSS survey, 79.4 percent of adults reported having their
cholesterol levels checked. One in three of those adults report being told their level is high.
By age 55–64 years, half of adults report having high cholesterol (Figure 35). The prevalence is
higher among men than women, and higher among Native Americans and Asian/Pacific
Islanders and lowest among non-Hispanic whites (Figure 36). As with other CVD risk factors,
high cholesterol is found more frequently among those with lower levels of education and
income.
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Diabetes
•
•

The prevalence of diagnosed diabetes among adults is a CDI measure (Diabetes
Indicator 2.1).
Decreasing the prevalence of diagnosed diabetes is an objective of LGHC and the CWP
(CWP objective 2.5.5L).

Diabetes is a disease characterized by high levels of sugar in the blood and is a major risk factor
for heart disease and stroke. Diabetes occurs when insulin, the main hormone that regulates
blood sugar levels, is either too low (type 1 diabetes) or the body is unable to use available
insulin effectively (type 2 diabetes). Diabetes is diagnosed when a fasting plasma glucose (FPG)
level is elevated above 126 mg/dl.18 Patients with FPG levels of 100–125 mg/dl are classified as
having impaired fasting glucose or prediabetes. The AHA has defined untreated fasting blood
glucose levels of <100 mg/dl as one of the seven components of ideal cardiovascular health.3
According to CHIS (2013–2014), 8.6 percent of California adults report having been diagnosed
with diabetes, representing almost 2.5 million people. The majority have type 2 diabetes (7.4
percent or 2.1 million people). One percent of California adults 18-34 years old reported having
type 2 diabetes (Figure 37). The prevalence increases with age and peaks among Californians
65-74 years old at almost 20 percent.
Men were more likely than women to report having type 2 diabetes (Figure 38). The highest
prevalence was reported by Hispanics at 11.7 percent, well above the lowest prevalence
reported by non-Hispanic whites (4.8 percent). As with CVD and HTN, diabetes is more
prevalent among those with lower levels of education and income.
Additional detailed information on diabetes in California can be found in the 2014 CDPH report
“The Burden of Diabetes in California,” available at:
http://www.cdph.ca.gov/programs/cdcb/Documents/FINAL%20Rpt%20(1877)%20DM%20burd
en%202014_9-04-14MNR3.pdf.
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Obesity
• Obesity among adults is a CDI measure (Nutrition, physical activity, and weight status
indicator 1.1).

• Decreasing the percentage of adults who are obese is an objective of LGHC and the CWP
(Objective 2.5.2L).
Obesity is a major risk factor for CVD, including CHD, stroke, atrial fibrillation, and HF.1 Obesity
among adults is typically defined as a body mass index (BMI) of 30 kg/m2 or greater, and
overweight is defined as BMI ranging from 25 to <30. The AHA has identified having a BMI < 25
as one of the seven ideal components of cardiovascular health.3
In California, one out of four adults is obese according the results of the 2014 BRFSS. The
prevalence increases with age until it peaks at age 55-64 years, then declines with advancing
age (Figure 39). The prevalence is slightly greater among men than women, and varies greatly
by race/ethnicity (Figure 40). Native Americans and African Americans report the highest levels
of obesity in the state (38.7 percent and 32.8 percent, respectively), and Asian/Pacific Islanders
the lowest (11.8 percent). Californians with the lowest levels of education and income are more
often obese than those in upper education and income brackets. According to the 2014 BRFSS,
38 percent of California adults report weights that are in the normal range (BMI 18.5-24.9).
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Tobacco Use
•
•

Current smoking among adults is a CDI measure (Tobacco indicator 1.1).
Decreasing the percentage of adults who are current smokers is an objective of LGHC
and the CWP (Objective 1.2.2L).

Smoking is a major risk factor for CVD. Clear and conclusive evidence of the health risks of
smoking have been accumulated for over 50 years, from the landmark 1964 Surgeon General’s
report “Smoking and Health,” to the most recent 2014 update from the Surgeon General that
summarizes the health consequences of smoking.19 The AHA has identified “never smoking” as
one of the seven components of ideal cardiovascular health for adults.3
Since the initiation of the California Tobacco Control Program (CTCP) in 1988, smoking rates in
California have declined by over 50 percent.20 In the 2014 BRFSS, 11.8 percent of California
adults reported current smoking. Smoking prevalence was highest among younger adults ages
18–34 years and middle-aged adults ages 45–64 years, then declined with advancing age
(Figure 41). Smoking rates are higher among men than women (Figure 42), and higher among
Native Americans and African Americans. Smoking rates are lowest among Californians with the
highest levels of education and income, approximately half of those of other groups.
Additional detailed information on tobacco use in California is available from the CTCP in
“California Tobacco Facts and Figures, 2016” available at:
http://www.cdph.ca.gov/programs/tobacco/Documents/CDPH%20CTCP%20Refresh/Research
%20and%20Evaluation/Facts%20and%20Figures/FactsFigures2016-PrePrintEdition.pdf.
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Physical Activity
•
•

Meeting aerobic physical activity guidelines for adults is a CDI measure (Nutrition,
physical activity, and weight status indicator 11.1).
Increasing the percentage of adults who meet physical activity guidelines for aerobic
activity is an objective of LGHC and the CWP (CWP Objective 1.3.3L).

Physical inactivity is a major risk factor for CVD and stroke. The U.S. Department of Health and
Human Services (HHS) reports strong evidence of the benefits of physical activity for adults,
including reduced risk of CHD, stroke, high blood pressure, high cholesterol, and diabetes.21
HHS Guidelines for physical activity in adults recommend at least 150 minutes of
moderate-intensity activity or 75 minutes of vigorous-intensity activity per week or an
equivalent combination.21 In 2013, 56.2 percent of Californians reported they were meeting this
minimum activity level (Figure 43). Older adults reported meeting this level of activity more
often than younger adults. There was little difference in activity level between men and women
(Figure 44). The prevalence of meeting physical activity recommendations was greatest among
Native Americans and non-Hispanic whites and among Californians with higher levels of
education and income. The AHA has included meeting physical activity guidelines as one of the
seven components of ideal cardiovascular health.3
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Healthy Diet
•
•

Median frequency of fruit consumption and of vegetable consumption among adults are
CDI measures (Nutrition, physical activity, and weight status indicators 4.2 and 5.2).
Increasing the percentage of adults who consume fruits and vegetables five or more
times per day is an objective of LGHC and the CWP (CWP Objective 1.3.10).

The AHA has identified eating a healthy diet as one of its seven components of ideal
cardiovascular health,3 based on current nutritional guidelines and recommendations that
include these five components to create a healthy diet score:
•
•
•
•
•

Fruits and vegetables: at least 4.5 cups per day
Fish: at least two servings per week
Fiber-rich whole grains: at least three one-ounce-equivalent servings per day
Sodium: less than 1,500 mg per day
Sugar-sweetened beverages: limit to 450 calories or less (36 ounces) per week

For ideal cardiovascular health, the AHA has set a metric of meeting at least four of these five
dietary recommendations. Data from the 2005–2010 National Health and Nutrition
Examination Survey (NHANES) indicate that of the seven cardiovascular health components
outlined by the AHA (normal blood pressure, cholesterol, glucose, and weight, and no tobacco
use, meet physical activity guidelines and meet four of five dietary guidelines) the healthy diet
index was the least likely to be met by Americans, with only 22 percent of Americans meeting
two or more of the five guidelines.4 People who live with food insecurity are also less likely to
have a healthy diet, and are more likely to be a racial/ethnic minority and low income.22
Fruit and vegetable consumption has been proposed as a proxy for estimating an overall
healthy diet using surveillance data such as BRFSS.23 In California, 21 percent of adults report
eating at least five servings of fruits and vegetables daily (Figure 45). Consumption is greater
among women than men (Figure 46) and among non-Hispanic whites and Hispanics than other
groups. Californians with higher levels of education and income report higher intakes of fruits
and vegetables than other groups.

Burden of Cardiovascular Disease in California, 2016

60

Burden of Cardiovascular Disease in California, 2016

61

Burden of Cardiovascular Disease in California, 2016

62

Cardiovascular Disease Prevention and Control Activities and Collaborations at
CDPH
Heart Disease and Diabetes Prevention
The Heart Disease and Diabetes Prevention programs of CDCB are funded by the CDC and focus
on CVD prevention and control:
Prevention First
In July 2013, CDPH was awarded funding from CDC for “State Public Health Actions to Prevent
and Control Diabetes, Heart Disease, Obesity, and Associated Risk Factors and Promote School
Health.” This initiative is referenced in California as “Prevention First” and supports statewide
implementation of cross-cutting approaches to promote health, prevent and control chronic
diseases and their risk factors, and maintain coordination and collaboration across state and
local programs, including four local health departments that receive funds under this grant. The
objectives of this grant align with those of Million Hearts® (please see later description).
Lifetime of Wellness
In September 2014, CDPH was awarded a four-year grant from CDC for “State and Local Public
Health Actions to Prevent Obesity, Diabetes, Heart Disease, and Stroke.” The California
initiative, known as “Lifetime of Wellness: Communities in Action,” provides grant funding to six
local health departments to promote health and address obesity, diabetes, and heart disease
and stroke prevention and control in high-risk populations using evidence-based strategies. The
objectives of this grant align with those of Prevention First and Million Hearts®.
Cardiovascular Disease Prevention Program
The Cardiovascular Disease Prevention Program (CDPP) is a component of the Preventive
Health and Health Services Block Grant. CDPP interventions directly address health objectives
for heart disease prevention, with an emphasis on HTN. Current efforts are focused on lowering
sodium consumption to reduce the risk of HTN and CVD through public education to increase
awareness of the health risks of excessive sodium intake, led by the state-level Sodium
Awareness Leadership Team (SALT). Additional activities include implementing qualityimprovement processes through promotion of evidence-based, team-based care models and
conducting CVD surveillance activities. The objectives of this grant align with those of
Prevention First, Lifetime of Wellness, and Million Hearts®.
Well-Integrated Screening and Evaluation for Women Across the Nation (WISEWOMAN™)
WISEWOMAN focuses on reducing CVD risk factors among low-income, underinsured, or
uninsured 40- to 64-year-old women. This is accomplished through providing women with the
knowledge, skills, and opportunities to improve their diet, physical activity, and other life habits
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to prevent, delay, or control cardiovascular and other chronic diseases. Addressing risk factors
such as high blood pressure, elevated cholesterol, obesity, inactivity, diabetes, and smoking
greatly reduces a woman’s risk of heart disease- and stroke-related illness and death. Women
must be enrolled in the California Breast and Cervical Cancer Early Detection Program (BCCEDP)
to be eligible for WISEWOMAN services.
The goals of the WISEWOMAN program are: (1) assuring that cardiovascular screening is
provided; (2) working with community-based organizations to provide evidence-based
prevention services to those women in need through agreements with organizations such as
the Expanded Food and Nutrition Education Program and providers of the National Diabetes
Prevention Program; (3) improving the management and control of HTN by integrating
innovative health system-based approaches and strengthening community-clinical linkages
(such as team-based care); and (4) gathering and reporting program-related evaluation data,
including impact measures.
California Stroke Registry/California Coverdell Program
The California Stroke Registry (CSR) was initiated in 2007 with CDC funding to reduce the rate of
premature death and disability from acute stroke, increase public awareness of stroke
treatment and prevention, and reduce disparities in acute stroke care. In 2012, the CSR was
funded by CDC to participate in the Paul Coverdell National Acute Stroke Program (PCNASP).
The PCNASP is a national effort to ensure that all Americans receive the highest quality of acute
stroke care available to reduce untimely deaths, prevent disability, and avoid recurrent strokes.
As directed by the U.S. Congress, CDC funds state-based registries to measure and track acute
stroke care with the overall goal of decreasing the rate of premature death and disability from
stroke. California is currently one of nine states participating in the Paul Coverdell National
Acute Stroke Registry. More than 50 California hospitals have voluntarily committed to
participate in the state stroke registry.

Nutrition Education and Obesity Prevention Branch
The Nutrition Education and Obesity Prevention Branch (NEOPB) is a statewide movement of
local, state, and national partners collectively working toward improving the health status of
low-income Californians through increased fruit and vegetable consumption and daily physical
activity. Multiple venues are used to facilitate behavior change in the homes, schools,
worksites, and communities of low-income Californians to create environments that support
fruit and vegetable consumption and physical activity.

California Tobacco Control Program
The California Tobacco Control Program (CTCP) is a program of CDPH. Since 1990, CTCP has
been a leader in the fight to keep tobacco out of the hands of youth, to help tobacco users quit,
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and to ensure that all Californians can live, work, play, and learn in tobacco-free environments.
CTCP funds and coordinates the efforts of local communities in California to create smoke-free
environments, prevent illegal sales of tobacco products to youth and young adults, counter the
aggressive marketing practices of the tobacco industry, and help smokers to quit—for good.
CTCP has helped save over one million lives and over $86 billion in health care costs for
California.24

The California Wellness Plan
The California Wellness Plan7 (CWP) aligns with LGHC priorities and expands upon them to
create a detailed road map for CDPH and its partners to promote health and eliminate
preventable chronic disease in California. CWP, published in 2014, includes short-,
intermediate-, and long-term objectives and performance measures that are developed from
evidence-based strategies to prevent chronic disease and promote equity. The CWP contains
multiple objectives specific to cardiovascular health and disease, including objectives to reduce
hospitalizations and mortality from heart disease and stroke, to reduce the prevalence of CVD
risk factors, and improve cardiovascular health through better nutrition and increased physical
activity. The CWP may be found on the CDPH, Chronic Disease Control Branch (CDCB) website
at http://www.cdph.ca.gov/programs/cdcb/.

The Office of Health Equity
The Office of Health Equity (OHE) is charged with achieving the highest level of health and
mental health for all people with special focus on those with socioeconomic disadvantages and
historical injustices. OHE advises and assists other state departments in their mission to
increase access to culturally and linguistically competent health services. It strives to improve
the health status of all populations and places with a priority on eliminating health disparities
and inequities.

Let’s Get Healthy California
In 2012, Governor Jerry Brown issued an Executive Order establishing the Let’s Get Healthy
California Task Force (LGHC) to “develop a 10-year plan for improving the health of Californians,
controlling health care costs, promoting personal responsibility for individual health, and
advancing health equity.”6 The Task Force established priorities for preventing and managing
chronic disease, which include the seven metrics identified by the AHA and described earlier in
this report that support cardiovascular health: (1) meeting physical activity guidelines,
(2) consuming a healthy diet (including fruit and vegetable consumption), (3) reducing tobacco
use, (4) improving control of HTN, (5) improving control of high cholesterol, (6) reducing the
prevalence of obesity, and (7) reducing the prevalence of diabetes.
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Million Hearts®
Million Hearts® is a national, public–private initiative with the goal of preventing one million
heart attacks and strokes in the United States by 2017.25 The initiative aligns prevention and
control efforts to improve health across communities by empowering Americans to make
healthy choices and improving quality of care focused on the “ABCs” strategies: Aspirin for
people at risk, Blood pressure control, Cholesterol management, and Smoking cessation.
In support of the Million Hearts® goal to prevent one million heart attacks and strokes by 2017,
CDPH is committed to the following activities to increase the percentage of adults who can
control their HTN and high cholesterol:
•

•
•

•

•

Collaborate with state and local programs to promote healthy policies and
environments that support healthful choices; access to quality, coordinated health
systems; and equity in health and wellness through promotion, convening stakeholders,
and providing education.
Promote use of electronic health records with registry function, decision supports, and
electronic reminders.
Encourage appropriate use of aspirin and blood pressure control by promoting
(1) team-based care and (2) the use of comprehensive medication management (CMM)
between pharmacists and physicians to increase coordination between providers such
as nurses, pharmacists, and community health workers for management of high blood
pressure.
Promote cholesterol management through nutrition education at the CDPH worksite
and at the Changing the Menu: Strategies for Healthy Eating and Sodium Reduction in
California statewide meeting.
Increase smoking cessation by (1) promoting routine screening and treatment for
nicotine dependence including referral to the California Smokers' Helpline (CSH) and
(2) increasing health care provider referral rates to 50 percent of all callers who
complete the CSH intake process.
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Appendix: Methodology
Data Sources
California Health Interview Survey (CHIS)
The CHIS is a representative population-based, random-dial, cross-sectional health survey of
non-institutionalized individuals in California and covers a wide range of health topics. The
survey provides statewide information on the health and health needs of the overall population
in California including many racial and ethnic groups. For the 2013-2014 CHIS, a total of 40,240
adults were surveyed. CHIS is designed to meet two sampling objectives: (1) provide estimates
for 41 large and medium-size counties in California, and for groups of counties with the smallest
populations; and (2) provide estimates for California’s overall population, major racial and
ethnic groups, and for several smaller ethnic subgroups. Sampling weights are applied to the
data files and are based on the State of California’s Department of Finance population
estimates and projections with adjustment for populations not eligible to participate in CHIS
(e.g., nursing homes, prisons). The resulting weighted estimates represent one year of
California’s residential population.26
Trends over time or comparisons with previous CHIS data (2001, 2003, 2005, 2007, or 2009) are
not presented in this report. There are a number of cycle-specific methodological changes
implemented in the 2011-2012 CHIS cycle that may impact the validity in comparing estimates
over time.27 Briefly, CHIS data collection was biennial from 2001-2009, with data collected
during a 7-9 month period every other year. In 2011, CHIS changed to a continuous data
collection cycle across a two-year period. The CHIS 2013-2014 data were collected between
February 2013 and January 2015. Approximately half of the interviews were conducted during
the 2013 calendar year and half during the 2014 calendar year. CHIS also updated their
weighting based on the 2010 Census while previous CHIS cycles were based on projections
based on the 2000 Census. Furthermore, a larger percentage of adult interviews (19 percent)
were collected via cell phone, more than in years prior to 2011. Further information on the
design and methodology of CHIS may be found on their website
(http://healthpolicy.ucla.edu/chis/).
Behavioral Risk Factor Surveillance System (BRFSS)
BRFSS was established in 1984 by the CDC and is currently conducted in all 50 states and
multiple territories. The California BRFSS has been conducted continuously since 1984 and
provides an abundant source of information regarding health risk behaviors, attitudes,
knowledge and beliefs, preventive health practices, and disease prevalence. The California
BRFSS and its annual questionnaire development is a collaborative effort between the CDC,
CDPH, the California Department of Social Services, and the California Department of Health
Care Services.
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The BRFSS is a random-digit dial telephone survey where data are collected yearly from
non-institutionalized adults (18+ years of age) living in households with land line telephones.
Once a household is identified, respondents are selected randomly from among all eligible
adults. In 2014, interviews were conducted in English and Spanish. The age, race, and sex
distribution of the sample does not completely match that of the California population because
minorities are over-sampled to ensure they are represented in the survey. Therefore, the
sample was weighted to the 2010 California Department of Finance population estimates to
improve the representativeness of the sample. The final sample size of the 2014 California
BRFSS was 8,832 adults.28
Due to changes in the methodology of BRFSS over the years, no trends using these data were
presented. Prevalence rates from this report should not be compared to BRFSS rates from
before 2012 due to changes in the weighted methodology.
California Death Statistical Master File
The California Death Statistical Master File was used for the leading causes of death analysis.
The Center for Health Statistics and Informatics in CDPH compiles the Death Statistical Master
File annually from death certificates of California residents. The death certificates contain the
cause of death, coded using the International Classification of Diseases version 10 (ICD-10). The
table below details the ICD-10 codes used to define each cause of death.
Cause of Death
Cardiovascular Disease
Heart Disease
Coronary Heart Disease
Congestive Heart Failure
Cancer
Injuries (Accidents, Suicide, Homicide)
Stroke
Chronic Lower Respiratory Disease
Alzheimer’s Disease
Diabetes
Influenza and Pneumonia
Chronic Liver Disease
Essential Hypertension/Renal Disease

ICD-10 codes
I00-I99
I00-I09, I11, I13, I20-I51
I20-I25
I50
C00-C97
U01-03, V01-Y09, Y85-Y86, Y87.0, Y87.1
I60-I69
J40-J47
G30
E10-E14
J09-J18
K70, K73-K74
I10, I12, I15

California Office of Statewide Health Planning and Development Patient Discharge Data
The California Office of Statewide Health Planning and Development compiles administrative
data on all patients discharged from non-Federal hospitals in California (Patient Discharge Data)
annually. Only California residents were included in the calculation of hospitalization rates.
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Patient Discharge Data contain the primary cause of hospitalization using the International
Classification of Diseases version 9 (ICD-9). The table below details the ICD-9 codes used.
Cause of Hospitalization
Myocardial Infarction (heart attack)
Congestive Heart Failure
Stroke

ICD-9 codes
410
428
430-434, 436-438

California Department of Finance Population Data
Population data are from the California Department of Finance’s Demographic Research Unit.
The data files are: “Total Population Only by Age and Race/Ethnicity” that provides intercensal
population estimates of single years in California for the years 2000-2009;4 and “Total
Population Only by Race/Hispanic and Age” that provides the 2010 Census population for year
2010 and population projections in California for year 2011 and beyond.29

Statistical Methods
Age adjustment
In this report, we age-adjusted using the direct method and the 2000 US Standard Population.30
Age adjustment is a calculation that allows different populations to be directly compared. Age
adjustment is necessary because diabetes prevalence and mortality rates increase with age.
Without age adjustment, if a population with mostly young people is compared to a population
with mostly old people, the diabetes rates would be much higher in the population with mostly
old people. However, it would be impossible to tell if the diabetes rate was higher because of
the age of the population or due to another factor. Age adjustment essentially adjusts the rates
so that both populations have the same distribution of old and young people, making it easier
to tell if there is another factor affecting the diabetes rates aside from age.
Confidence intervals
Data sources for this report include survey data (CHIS and BRFSS), death data, and hospital
discharge data. Survey data are subject to sampling variation due to estimating a rate for an
entire population.
Confidence intervals represent the precision of an estimate. Wide confidence intervals indicate
that the true rate could fall anywhere in a wide range, and the measured value is subject to a
large degree of random error. In contrast, narrow confidence intervals tell us that the true
estimate falls inside a small range, and random error is less-likely to have affected the
measured value. The number of individuals with the condition used to calculate the estimate
directly correlates with the precision. If the estimate is based on a small number of individuals,
the confidence interval will be wide. This report uses the 95 percent confidence interval
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indicating our level of certainty. We are 95 percent confident that the true estimate falls within
the given range.
Trend Analysis
To calculate annual percent change over time for morbidity and mortality rates, Joinpoint
regression analysis was used.31 This estimate provides a direction of the morbidity and
mortality rate over the years of data in the analysis. Annual percent change is calculated using
Joinpoint Trend Analysis Software, a program offered through the National Cancer Institute.
Tests of significance use a Monte Carlo permutation method. Trends were considered
statistically significant if the p-value for the difference from a trend of zero percent change was
≤0.05.
Unstable estimates
Estimates with a coefficient of variation ([standard error of the estimate/estimate]*100) ≥ 30
percent are considered unstable and should be interpreted as unreliable. An estimate is
unstable if only a few respondents are represented with the specific characteristics and/or
disease and (small numerator), thus, represented by a large standard error relative to the
estimate.
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