Coronary
Heart Disease

Definition: Coronary heart disease is usually caused by
atherosclerosis which can result in decreased blood flow through
the vessel. This results in decreased oxygen supply to the heart
muscle and can cause reduced heart muscle function and
destruction of heart muscle cells (myocardial infarction or “heart
attack”). ICD-9 codes 410-414, 429.2. ICD-10 codes I20-I25.

Summary

Time Trends

Coronary heart disease is the second leading
cause of death in Washington, causing 6,767
deaths in 2011. Older adults, men, American
Indians and Alaska Natives, Native
Hawaiians and other Pacific Islanders, and
people in lower socioeconomic positions
experience higher rates of coronary heart
disease death than others.

Coronary heart disease death rates have steadily
declined in both Washington and the United States.
Between 1980 and 2011, the age-adjusted death
rate declined from 291 to 95 deaths per 100,000
people in Washington. In the United States, the ageadjusted rate declined from 345 to 109 deaths per
100,000 people between 1980 and 2011. Since
1980, the age-adjusted rate of death has been lower
in Washington than the United States. This
difference has been decreasing since around 2000.

Deaths from coronary heart disease could be
prevented or delayed by modifying known
risk factors, such as high blood cholesterol,
high blood pressure, tobacco use, physical
inactivity, obesity and diabetes.
Interventions to prevent and manage
coronary heart disease focus on policy,
environmental, systems and behavioral
changes to:
•

Increase physical activity and healthy
eating, reduce sodium in the food supply,
and prevent smoking and exposure to
secondhand smoke.

•

Deliver primary care through patientcentered medical and health homes to
detect risk factors early and increase the
use of effective clinical preventive
services, particularly blood pressure
control, diabetes management and
cholesterol control.

•

Improve emergency response and
treatment for heart attack and cardiac
arrest.

•

Promote guideline-based hospital care
and cardiac rehabilitation to improve
quality of life and reduce risk for another
heart attack, heart failure and other
complications.
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Multiple factors have likely contributed to the decline
1,2
in coronary heart disease deaths. This includes
greater control of risk factors, specifically reductions
in total cholesterol, systolic blood pressure, smoking
and physical inactivity, resulting in declining
incidence of diagnosed coronary heart disease
despite increases in obesity and diabetes. Improved
medical and surgical treatments have also
contributed to the decline in deaths.
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2010 and 2020 Goals
The national Healthy People 2010 goal was to
decrease coronary heart disease deaths to an
age-adjusted rate of 156 per 100,000 people.
The current goal for Healthy People 2020 is an
age-adjusted rate of 100.8 deaths per 100,000
people. Both Washington and the United States
have met the 2010 goal, and Washington has
already met the 2020 goal.

Geographic Variation
Washington’s age-adjusted coronary heart
disease death rate during 2009–2011 was 100
deaths per 100,000 people. Age-adjusted rates
ranged from 72 deaths per 100,000 people in
San Juan County to 195 deaths per 100,000
people in Pacific County. Eight counties had
age-adjusted death rates that were higher than
the state rate: Pacific, Yakima, Stevens, Lincoln,
Lewis, Grays Harbor, Cowlitz and Pierce
counties. Nine counties had age-adjusted death
rates that were lower than the state rate: Clark,
Kitsap, Thurston, King, Island, Whatcom, Skagit,
Mason and San Juan counties. The rate of
death from coronary heart disease in Garfield
County was not included in the chart because
there were too few deaths, less than 10 in the
three-year period, to report a reliable rate.

Age and Gender
3

Similar to national patterns, the numbers and
rates of coronary heart disease deaths in
Washington increase with age. In each age
group, men have higher rates than women.
Nineteen percent of these deaths occur among
people less than 65 years of age.

Economic Factors and Education
Individuals in lower socioeconomic groups
experience higher rates of coronary heart disease
4,5,6
Studies also
deaths than those in higher groups.
suggest that increased risk of coronary heart
disease death occurs in people living in lower
socioeconomic neighborhoods, regardless of
7,8
individual factors. Differences in hypertension,
high blood cholesterol, unhealthy behaviors such as
smoking and inactivity, past cardiovascular events,
behavior after a heart attack, psychosocial stressors,
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and access to care may account for the
relationship between socioeconomic position
9,10
and coronary heart disease deaths.
One measure of neighborhood socioeconomic
characteristics is the percent of the population
living in poverty. Using this measure, during
2009–2011 combined, age-adjusted coronary
heart disease death rates were 1.5 times higher
for Washington residents in census tracts with
20% or more of the population living below the
federal poverty level compared to rates in
census tracts where less than 5% of the
population lived in poverty. Since early 2000,
rates for all groups have been decreasing;
however, the relative difference between the
lowest and highest groups has increased.
Compared to the highest poverty level, rates in
the lowest level were 35% higher in 2000–2002
and 52% higher in 2009–2011.

Race and Hispanic Origin
Washington’s age-adjusted coronary heart disease
death rate during 2009–2011 was highest among
Native Hawaiians and other Pacific Islanders (163
deaths per 100,000 people) and American Indians
and Alaska Natives (160 deaths per 100,000
people). Based on age-adjusted coronary heart
disease death rates from CDC WONDER, American
Indians and Alaska Natives in Washington had a
higher age-adjusted coronary heart disease death
rate than the United States (106 deaths per 100,000
people in 2010). Age-adjusted rates for blacks,
whites and Hispanics were all lower than the
national rate. Comparable national rates were not
available for Asians or Native Hawaiians and other
Pacific Islanders.

Neighborhood educational level can be
measured as the percent of the population ages
25 and older with a college education or more.
During 2009–2011 combined, age-adjusted
coronary heart disease death rates were 1.7
times higher for Washington residents in census
tracts where less than 15% of the population
were college graduates compared to rates in
census tracts where 45% or more of the
population were college graduates.
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increases the chance of developing coronary heart
disease. People with fewer risk factors have a
greater life expectancy than those who have more
11
risk factors.

Other Measures of Impact and
Burden
Hospitalizations. In 2011, 70,050 Washington
hospitalizations (11% of all hospitalizations)
included a diagnosis of coronary heart disease.
For 17,501 of these hospitalizations, coronary
heart disease was listed as the primary
diagnosis (3% of all hospitalizations). Hospital
charges totaled $1.2 billion for hospitalizations
with coronary heart disease as the primary
diagnosis.

High blood pressure (hypertension). People with
hypertension (blood pressure is 140/90 mmHg or
higher) have a two to four times greater risk of
developing coronary heart disease than those who
12
do not have high blood pressure. Even those with
pre-hypertension (blood pressure levels between
120/80mmHg and 140/90mmHg) are at an
increased risk for heart disease.

In Washington, age-adjusted hospitalization
rates with coronary heart disease listed as the
primary diagnosis moderately declined from 631
hospitalizations per 100,000 people in 1990 to
562 hospitalizations in 1997. Since 1997, rates
have sharply declined to 239 hospitalizations per
100,000 people in 2011.

The percent of Washington BRFSS respondents
who reported ever being told by a doctor, nurse or
other health professional they had high blood
pressure was 30% (±1%) in 2011. This is similar to
the national percent.
Data for 2009 and 2011 combined showed patterns
of high blood pressure were similar to patterns for
death from coronary heart disease: higher for men
than women and increases with increasing age and
with decreasing income and education. Similar to
national data, reporting of high blood pressure is
highest among black adults (40% ±6%).

Patterns of hospitalization by age and gender
mirror those for coronary heart disease deaths.
During 2009–2011, men were 2–3 times more
likely to be hospitalized for coronary heart
disease as women. While hospitalization rates
increase with age, in 2011, 43% of
hospitalizations with coronary heart disease as
the primary diagnosis were among Washington
residents less than 65 years.

High LDL cholesterol. While cholesterol is an
important component of a healthy body, too much
low-density lipoprotein (LDL) cholesterol can
increase the risk of developing coronary heart
disease. High LDL cholesterol is reflected in overall
high total cholesterol levels. High LDL cholesterol
can be a result of genetic predisposition, or it can be
caused by lifestyle, such as diets high in saturated
and trans fats. Weight, physical activity and
exposure to tobacco smoke also affect cholesterol
13
levels.

Prevalence of coronary heart disease. Selfreported data from the Behavioral Risk Factor
Surveillance System (BRFSS) for 2011 showed
that 5% (±<1%) of Washington adults were ever
told by a doctor, nurse or other health
professional they had coronary heart disease,
angina or a heart attack. This is only slightly
lower than the national prevalence of 6%
(±<1%).

Among Washington BRFSS respondents who
reported having had their cholesterol checked, the
percent who reported ever being told by a doctor,
nurse or other health professional they had high
cholesterol was 40% (±1%) in 2011. This is similar to
the national percent.

Data for 2009–2011 showed patterns of
coronary heart disease with respect to age,
gender, economic factors and education were
similar to those for death from coronary heart
disease. Similar to national data, reporting of
coronary heart disease is highest among
American Indian and Alaska Native adults (11%
±4%).

Risk and Protective Factors

Data for 2009 and 2011 combined showed patterns
of high blood cholesterol were similar to patterns for
death from coronary heart disease: higher for men
than women and increases with increasing age and
with decreasing income and education.

Atherosclerosis, the build-up of a fatty
cholesterol plaque inside arteries, is the typical
process that leads to coronary heart disease.
Atherosclerosis usually develops when one or
more risk factors are present. Each of the risk
factors discussed below independently

Tobacco use. In Washington, smoking accounted
for about 18% of all deaths from coronary heart
disease among adults age 35 and older during
14
2000–2004. In addition, nonsmokers who are
exposed to secondhand smoke at home or at work
increase their risk of developing heart disease by
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25–30%. In 2011, 17% (±1%) of Washington
adults reported smoking. (See Tobacco Use.)

In 2011, only 24% (±1%) of BRFSS respondents
were able to recall at least four signs and symptoms
of a heart attack out of eight. Most respondents
(92% ±1%) correctly reported calling 911 as the first
thing to do if they witnessed someone having a heart
attack. Despite this, the median delay time from
symptom onset to hospital arrival ranges from 1.5 to
27
6.0 hours, and many people arrive by car rather
than ambulance.

Physical inactivity. People who are physically
inactive are two times more likely to develop
coronary heart disease than those who are
physically active. The lack of sufficient physical
activity at moderate or vigorous intensity is as
important a risk factor for developing coronary
heart disease as high blood cholesterol, high
16
blood pressure or cigarette smoking. In 2011,
46% (±1%) of Washington adults did not get
enough aerobic physical activity. (See Physical
Activity.)

Protective factors. In addition to living a healthy
lifestyle, and preventing and managing risk factors
described above, studies show appropriate aspirin
28
therapy and light to moderate alcohol
29
consumption are associated with reduced risk of
coronary heart disease.

Obesity. Excess weight is associated with
increased risk of risk of coronary heart disease
among men and women, both alone and in
combination with comorbid conditions. A study in
2010 suggests that more than a third of newly
diagnosed coronary heart disease may be
17
attributed to excess weight. In 2011, 27%
(±1%) of Washington adults had a body mass
index indicating obesity (based on their selfreported heights and weights). (See Obesity and
Overweight.)

Intervention Strategies
Environmental and policy changes to promote
healthy eating and active, smoke-free living.
Public health strategies to prevent the conditions
that cause heart disease focus on fostering
environmental and behavioral changes to increase
physical activity and healthy eating, and to prevent
smoking or exposure to secondhand smoke through
individual and community-based interventions.
These interventions promote eating a diet rich in
fruits and vegetables and low in salt, saturated and
30
trans fats, and cholesterol; being physically active;
and not smoking. Specific strategies are covered in
the Tobacco Use, Physical Activity, Nutrition and
Obesity and Overweight chapters.

Diabetes. Adults with diabetes have coronary
heart disease death rates that are about two to
four times higher than those for adults without
18
diabetes. In 2011, 9% (±<1%) of Washington
BRFSS respondents reported having diabetes.
(See Diabetes.) Studies have also shown that
pre-diabetes (generally defined as impaired
fasting glucose or impaired glucose tolerance) is
associated with modest increases in the risk for
19
cardiovascular disease.

Increase the use of clinical preventive services.
Four preventive services, known as the ABCS, are
particularly effective in reducing deaths from heart
31
disease:

Other factors. Psychosocial stress and
depression increase risk for heart disease and
heart attack, and can also make it more difficult
to manage the conditions and lifestyles that
20
cause heart disease. A diet low in fruits and
vegetables and exposure to air pollution also
21,22
increase risk for heart attack.
Knowledge of signs of heart attack. Reducing
time to treatment for heart attack and cardiac
arrest saves lives and reduces disability by
23,24,25
minimizing damage to the heart and brain.
Most people recognize a “Hollywood” heart
attack characterized by crushing chest pain and
shortness of breath. But for many, especially
26
women, the symptoms can be less obvious.
Many people delay seeking treatment, not
understanding their symptoms or that time is
critical to survival and minimizing disability.
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•

Appropriate aspirin therapy. For people who
have experienced a heart attack or stroke,
aspirin can help control heart disease and
prevent a second heart attack. Aspirin can also
prevent heart disease and stroke in some
individuals who have not experienced these
28
events. However, aspirin therapy is not
recommended for everyone. People should ask
their doctor before taking aspirin for prevention.

•

Blood pressure control. Numerous studies have
shown that lowering blood pressure reduces risk
for heart attack by 20–25%, stroke by 35–40%,
32
and heart failure by 50%.

•

Cholesterol management. Maintaining low levels
of low density lipoprotein (LDL or “bad”
cholesterol) significantly reduces the risk of
developing or dying from coronary heart
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disease. Lifestyle changes and
cholesterol-lowering medications are
effective in reducing LDL levels, but too
often, people do not follow their treatment
plans. Using a multidisciplinary team to help
patients follow treatment on a long-term
basis has been shown to increase
34
adherence.
•

Reduce sodium intake. Reducing salt in the diet
can help prevent and control hypertension, a major
risk factor for coronary heart disease. A decrease in
average daily consumption, from 3,400 mg to 2,300
mg, could reduce hypertension by as many as 11
million cases nationally. Further reductions in
sodium intake to 1,500 mg/day could reduce
39
hypertension by 16 million cases nationally.
The main strategy to reduce salt consumption
recommended by the Institute of Medicine is to have
the Food and Drug Administration set mandatory
national standards for the sodium content in foods.
Evidence shows that a decrease in sodium can be
accomplished without affecting consumers’ enjoyment of food products if it is done systematically and
40
gradually across the food supply.

Smoking cessation. The risk of heart
disease is cut in half one year after quitting
smoking and continues to decrease over
time. Quitting smoking can lower heart
disease risk as much as, or more than,
common medicines used to lower heart
disease risk, including aspirin, and
medications to control cholesterol (statins)
and blood pressure (beta-blockers and ACE
35
inhibitors).

Diabetes prevention and control. Diabetes is a
major risk factor for coronary heart disease. Many of
the interventions listed in this section are also
important for diabetes prevention and control. (See
Diabetes for strategies for preventing and controlling
diabetes.)

To implement the ABCS, the U.S. Department of
Health and Human Services, in collaboration
with private organizations, launched the Million
Hearts initiative in 2011. Million Hearts aims to
align policies, programs and resources to
improve access to care; focus attention on the
ABCS and health information technology;
increase public awareness about risk factors;
improve medication adherence; promote
healthier behaviors and environments; and
36
enhance surveillance and monitoring. Not all
strategies in this initiative have been evaluated
for effectiveness.

Coordinated system of emergency response and
treatment. Fast treatment for heart attack and
cardiac arrest improves patient outcomes by
23,24
reducing damage to the heart and brain.
Washington State’s Emergency Cardiac and Stroke
System is designed to reduce the time it takes to get
heart attack and cardiac arrest patients to treatment
through a comprehensive, coordinated systems
approach. Internal and regional quality
improvements, as well as secondary prevention to
address coronary heart disease risk factors, are part
of the system. Several hospitals in Washington have
shown large reductions in time to treatment for heart
41
attack. (See Trauma and Emergency Cardiac and
Stroke Systems chapter.)

Improve access to effective care. Nationally
and in Washington State, delivering primary care
through patient-centered medical or health
homes is a leading strategy to improve access
to effective care and increase the use of clinical
preventive services, including the ABCS.
Medical and health homes can be effective in
increasing access to care, and helping people
reduce cholesterol, blood pressure and blood
37
sugar levels. They may also help patients
manage depression and other mental health
conditions. This is essential because treating
depression can help manage heart disease and
38
improve overall health.

Cardiopulmonary resuscitation (CPR) and
therapeutic hypothermia. Campaigns to teach the
public to perform CPR and make automatic
defibrillators more available have been effective in
increasing survival from sudden cardiac arrest or a
stopping of the heart that is often caused by
coronary heart disease. Such efforts in King County
increased cardiac arrest survival rates to 52% in
42
2011 compared to around 10% for the nation. In
2013, SB 1665 was signed into law requiring that
high school students receive training in CPR as part
of state-mandated health classes before graduation.

The Washington Healthcare Improvement
Network (WHIN) is a Department of Health
initiative to work with healthcare organizations
and providers to develop and support patientcentered health homes and achieve more
effective care transitions and care coordination
across healthcare settings and providers.
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Therapeutic hypothermia, or “cooling” a patient who
has survived cardiac arrest, is another effective but
underused intervention. It improves brain function,
which can be impaired due to lack of oxygen when a
25
person’s heart stops beating. In an effort to
6
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Health Statistics, July 2012; data prepared by Washington State
Department of Health, Office of Healthy Communities.

increase the use of this intervention, hospitals
participating in the Emergency Cardiac and
Stroke System are required to have a
therapeutic hypothermia protocol in place.

Oregon State Hospital Discharge Data 1987–1999. Office for
Oregon Health Policy and Research; data prepared by
Washington State Department of Health, Office of Healthy
Communities.

Cardiac rehabilitation. People who have had a
heart attack or heart surgery, or who suffer from
angina (chest pain from coronary heart disease)
or congestive heart failure can benefit from
cardiac rehabilitation. It is a comprehensive
intervention that includes nutritional counseling,
weight management, blood pressure control,
cholesterol and diabetes management, tobacco
cessation, physical activity, and medication
management to manage coronary heart disease
and prevent a second heart attack or other
43
complications. In 2009, only 25% (±8%) of
Washington adults who had a heart attack
reported going to any kind of outpatient
rehabilitation. Insurance coverage and copayments influence use of rehabilitation
44
services.

Oregon State Hospital Discharge Data 2000–2011. Nationwide
Inpatient Sample (NIS), Healthcare Cost and Utilization Project
(HCUP), Agency for Healthcare Research and Quality; data
prepared by Washington State Department of Health, Office of
Healthy Communities.
Washington State population counts: 2000 and 2010 U.S.
Census and 2001–2009 intercensal and 2011 post-censal
estimates; Washington State Office of Financial Management,
Forecasting Division (OFM), released January 25, 2013; 1990
U.S. Census and 1991–1999 OFM intercensal estimates, Vista
Partnership and Krupski Consulting, released October 2007;
1980 U.S. Census and 1981–1989 OFM intercensal estimates.
Washington State Behavioral Risk Factor Surveillance System
(BRFSS) Data: 1987–2011. Olympia, WA: Washington State
Department of Health, under federal cooperative agreement
numbers: U58/CCU002118 (1987–2003), U58/CCU022819
(2004–2008), U58/DP001996 (2009–2010), or U58/SO000047
(2011–2013); data prepared by Washington State Department
of Health, Office of Healthy Communities.

Evidence shows cardiac rehabilitation is costeffective; reduces mortality, symptoms,
hospitalizations and use of medical resources;
increases ability to exercise, perform activities of
daily living, return to work and participate in
leisure activities; improves psychosocial
symptoms (reversal of anxiety and depression,
increased self-efficacy) and health-related
45,46,47
quality of life.

United States Behavioral Risk Factor Surveillance System: U.S.
Department of Health and Human Services, Centers for Disease
Control and Prevention (CDC). Atlanta, GA [1991–2011]; data
prepared by Washington State Department of Health, Office of
Healthy Communities.

See Related Chapters: Stroke, Tobacco Use,
Obesity and Overweight, Physical Activity, Diabetes,
Access to Primary Healthcare Services, Alcohol Abuse and
Dependence, Nutrition, Trauma and Emergency Cardiac
and Stroke Systems, and Social and Economic
Determinants of Health

Technical Notes
In January 1999, the United States began using the
International Classification of Diseases, Tenth Revision (ICD-10)
to classify causes of death reported on death certificates.
Counts and rates for years coded with ICD-9 are multiplied by
the age-specific comparability ratios (only apply to underlying
causes of death). The standard errors and confidence intervals
incorporate the variance of the age-specific comparability ratios.
For more information on the change from ICD-9 to ICD10, see
the department’s Center for Health Statistics ICD-10 Information
Page at
http://www.doh.wa.gov/DataandStatisticalReports/VitalStatistics
Data/DeathData/ICD10.aspx.

Data Sources (For additional detail, see Appendix B.)
Washington State Death Certificate Data: Washington
State Department of Health, Vital Registration System
Annual Statistical Files, Deaths 1980–2011, released
October 2012; data prepared by Washington State
Department of Health, Center for Health Statistics.
Centers for Disease Control and Prevention, National
Center for Health Statistics. Compressed Mortality File
1999–2010 on CDC WONDER Online Database, released
January 2013. Data are compiled from Compressed
Mortality File 1999–2010 Series 20 No. 2P, 2013.
Accessed at http://wonder.cdc.gov/cmf-icd10.html.

United States death certificate data are preliminary for 2011.
Hoyert DL, Xu J. Deaths: Preliminary Data for 2011. Natl Vital
Stat Rep. 2012;61(6). Hyattsville, MD: National Center for
Health Statistics.
Hospitalization data does not include hospitalizations for
Washington residents from U.S. Department of Veterans Affair
Hospitals (VA), federal hospitals (e.g., Bremerton, Madigan, Oak
Harbor), or out-of-state hospitals in Idaho serving Washington

Washington Hospital Discharge Data, Comprehensive
Hospitalization Abstract Reporting System (CHARS) 1987–
2011, Washington State Department of Health, Center for
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residents of border counties. If these hospitalizations were
added, the count of hospitalizations with coronary heart
disease would be larger. Data from Oregon hospitals
serving Washington residents of border counties are
included.
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For More Information
Washington State Department of Health, Heart, Stroke,
and Diabetes Program: (360) 236-3799.
Washington State Patient-Centered Health Home Program:
http://www.doh.wa.gov/PublicHealthandHealthcareProvider
s/HealthcareProfessionsandFacilities/PatientCareResource
s/DiabetesManagementResources/HealthHome.aspx.
Washington State Emergency Cardiac and Stroke System:
www.doh.wa.gov/ecs.
Healthy People 2020, Heart Disease and Stroke:
http://www.healthypeople.gov/2020/topicsobjectives2020/o
verview.aspx?topicid=21.
Million Hearts Initiative:
http://millionhearts.hhs.gov/index.html.
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