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Preface

Health, United States, 2009 is the 33rd report on the health
status of the Nation and is submitted by the Secretary of the
Department of Health and Human Services to the President
and the Congress of the United States in compliance with
Section 308 of the Public Health Service Act. This report was
compiled by the Centers for Disease Control and Prevention’s
(CDC) National Center for Health Statistics (NCHS). The
National Committee on Vital and Health Statistics served in a
review capacity.

The Health, United States series presents national trends in
health statistics. Each report includes an executive summary,
highlights, a chartbook, trend tables, extensive appendixes,
and an index.

Chartbook

The 2009 Chartbook includes 36 charts, with 14 charts
illustrating this year's special feature on medical technology.
As advances in medical technologies continue to transform
the provision of health care and improve the length and
quality of life, questions are raised about their appropriate
and equitable use and how to best control their contributions
to rising health care expenditures. The Chartbook assesses
the Nation’s health by presenting trends and current
information on selected determinants and measures of health
status and the utilization of health care. Many measures are
shown separately for persons of different ages because of the
strong effect of age on health. Selected figures also highlight
differences in determinants and measures of health status
and utilization of health care based on such characteristics as
sex, race, Hispanic origin, education, and poverty level.

Trend Tables

The Chartbook section is followed by 150 trend tables
organized around four major subject areas: health status and
determinants, health care utilization, health care resources,
and health care expenditures. A major criterion used in
selecting the trend tables is availability of comparable national
data over a period of several years. The tables present data
for selected years to highlight major trends in health statistics.
Earlier editions of Health, United States may present data for
additional years that are not included in the current printed
report. Where possible, these additional years of data are
available in Excel® spreadsheet files on the Health, United
States website. Tables containing additional data years are
listed in Appendix IIl.
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Racial and Ethnic Data

Many tables in Health, United States present data according
to race and Hispanic origin, consistent with a department-wide
emphasis on expanding racial and ethnic detail when
presenting health data. Trend data on race and ethnicity are
presented in the greatest detail possible after taking into
account the quality of data, the amount of missing data, and
the number of observations. These issues significantly impact
the availability of reportable data for certain populations, such
as the Native Hawaiian and Other Pacific Islander population
and the American Indian and Alaska Native population.
Standards for the classification of federal data on race and
ethnicity are described in Appendix Il, Race.

Education and Income Data

Many tables in Health, United States present data according
to socioeconomic status, using education and family income
as proxy measures. Education and income data are generally
obtained directly from survey respondents and are not
generally available from records-based data collection
systems. State vital statistics systems currently report
mother's education on the birth certificate and, based on an
informant, decedent’s education on the death certificate. See
Appendix II, Education; Family income; Poverty.

Disability Data

Disability is a complex concept and can include the presence
of physical or mental impairments that limit a person’s ability
to perform an important activity and affect the use of, or need
for, supports, accommodations, or interventions required to
improve functioning. Information on disability in the U.S.
population is critical to health planning and policy. Several
current initiatives are under way to coordinate and
standardize measurement of disability across federal data
systems. This year's report introduces the first detailed trend
table (Table 55) using data from the NCHS National Health
Interview Survey (NHIS) to create disability measures
consistent with two of the conceptual components that have
been indentified in disability models and disability legislation:
basic actions difficulty and complex activity limitation. Basic
actions difficulty captures limitations or difficulties in
movement and sensory, emotional, or mental functioning that
are associated with some health problem. Complex activity
limitation describes limitations or restrictions on a person’s
ability to participate fully in social role activities such as
working or maintaining a household. Data on health
insurance coverage from NHIS for persons with basic



actions difficulty or complex activity limitation have been
added to Tables 137-140. Health, United States also
includes the following disability-related information for
the civilian noninstitutionalized population: vision and
hearing limitations for adults (Table 56), and disability-
related information for Medicare enrollees (Table 144),
Medicaid recipients (Table 145), and veterans with
service-connected disabilities (Figure 3 and Table 147). For
more information on disability statistics, see: Altman B,
Bernstein A. Disability and health in the United States,
2001-2005. Hyattsville, MD: NCHS; 2008. Available from:
http:/iwww.cdc.gov/nchs/data/misc/disability2001-2005.pdf.

Statistical Significance

All differences between estimates noted in this report were
determined to be significant by using two-sided significance
tests at the 0.05 level. Terms such as “similar” and “no
difference” indicate that the statistics being compared were
not significantly different. Lack of comment regarding the
difference between any two statistics does not necessarily
suggest that the difference was tested and found to be not
significant.

Overall estimates generally have relatively small sampling
errors, but estimates for certain population subgroups may be
based on small numbers and have relatively large sampling
errors. Numbers of births and deaths from the Vital Statistics
System represent complete counts (except for births in those
states where data are based on a 50% sample for certain
years). Therefore, they are not subject to sampling error.
However, when the figures are used for analytical purposes,
such as the comparison of rates over a period, the number of
events that actually occurred may be considered as one of a
large series of possible results that could have arisen under
the same circumstances. When the number of events is small
and the probability of such an event is small, considerable
caution must be observed in interpreting the conditions
described by the figures. Estimates that are unreliable
because of large sampling errors or small numbers of events
have been noted with asterisks in selected tables. The criteria
used to designate unreliable estimates are indicated in an
accompanying footnote.

Point estimates and estimates of corresponding variances of
NCHS surveys that are based on a complex sampling design
were calculated using the SUDAAN software package
(Research Triangle Institute, Research Triangle Park, NC).
Standard errors of other surveys or data sets were computed
using methodology recommended by the programs providing
the data or were provided directly by those programs.

Changes in This Edition

Each edition of Health, United States is prepared to maximize
its usefulness as a standard reference source while
maintaining its continuing relevance. Comparability is fostered
by including similar trend tables in each edition. Timeliness is
maintained by (a) adding new tables each year to reflect
emerging topics in public health and (b) improving the content
of ongoing tables. Health, United States, 2009 includes three
new trend tables on the following topics: supply of dentists by
state (Table 110), based on data from the American Dental
Association; National Health Expenditure Account data by age
(Table 128), based on data from the National Health
Expenditures Accounts produced by the Centers for Medicare
& Medicaid Services; and a new disability table (Table 55)
using data from NHIS to create disability measures on basic
actions difficulty and complex activity limitation.

The Health, United States, 2009 Chartbook section includes
new charts on the number of living veterans and percentage
with service-connected disability; prevalence of sleep
problems; prevalence of respondent-reported heart disease,
hypertension, or diabetes among persons 45-64 years of age
by poverty level; occupational injuries and illnesses;
prevalence of depression; and trends in personal health
expenditures by payer. The Special Feature includes 14
charts on medical technology, including the increase in the
number of clinical laboratories, utilization of imaging
technologies, utilization of hospital and ambulatory surgical
procedures using selected technologies, use of assisted
reproductive technologies and mammography, trends in use of
pharmaceuticals, and costs associated with hospitalizations
for technologically complex procedures (Figures 23-36).

Appendixes

Appendix | (Data Sources) describes each data source used
in the report and provides references for further information
about the sources. Data sources are listed alphabetically
within two broad categories: Government Sources and Private
and Global Sources.

Appendix Il (Definitions and Methods) is an alphabetical listing
of terms used in the report. It also presents standard
populations used for age-adjustment (Tables I, Il, and I1I);
International Classification of Diseases (ICD) codes for
causes of death shown in Health, United States, from the
sixth through tenth ICD revisions and the years when the
revisions were in effect (Tables IV and V); final comparability
ratios between ICD-9 and ICD-10 for selected causes
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(Table VI); effects on health insurance rates of adding probe
questions for Medicare and Medicaid coverage in NHIS
(Table VII); industry codes according to the North American
Industry Classification System (Table VIII); ICD-9-CM (Clinical
Modification) codes for external cause-of-injury, diagnostic,
and procedure categories (Tables IX, X, and XI); National
Drug Code (NDC) Therapeutic Class recodes of generic
analgesic drugs (Table XII); and sample tabulations of NHIS
data comparing the 1977 and 1997 Standards for the
classification of federal data on race and ethnicity (Tables XIII
and XIV).

Appendix Il (Additional Data Years Available) lists tables for
which additional years of trend data are available
electronically in Excel® spreadsheet files on the Health,
United States website, described below under Electronic
Access.

Index

The Index to Trend Tables and Chartbook Figures is a useful
tool for locating data by topic. Tables and figures are
cross-referenced by such topics as child and adolescent
health; older population 65 years of age and over; women'’s
health; men’s health; state data; American Indian and Alaska
Native, Asian, Black, and Hispanic-origin populations;
education; injury; disability; and metropolitan and non-
metropolitan data.

Electronic Access

Health, United States may be accessed in its entirety at:
http://www.cdc.gov/nchs/hus.htm. From the Health, United
States website, one may also register for the Health, United
States electronic mailing list to receive announcements about
release dates and notices of updates to tables.

Chartbook figures are available as downloadable PowerPoint®
slides. Trend tables and Chartbook data tables are available
as downloadable Excel® spreadsheet files. Trend tables listed
in Appendix Il include additional years of data not shown in
the printed report or PDF files. Spreadsheet files for selected
tables will be updated on the website if more current data
become available near the time when the printed report is
released. Users who register with the electronic mailing list
will be notified of these table updates. Previous editions of
Health, United States and chartbooks, starting with the 1993
edition, also may be accessed from the Health, United States
website.
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Copies of the Report

Copies of Health, United States, 2009 can be purchased from
the Government Printing Office (GPO), U.S. Government
Bookstore at: http://bookstore.gpo.gov.

Questions?

For answers to questions about this report, please contact:

Office of Information Services

Information Dissemination Staff

National Center for Health Statistics
Centers for Disease Control and Prevention
3311 Toledo Road, Fifth Floor

Hyattsville, MD 20782

Phone: 1-800-232-4636

E-mail: nchsquery@cdc.gov

Internet: http://www.cdc.gov/nchs
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Executive Summary and Highlights




Executive Summary

Health, United States, 2009 is the 33rd annual report on the
health status of the Nation, prepared by the Secretary of the
Department of Health and Human Services for the President
and the Congress. In a Chartbook and 150 detailed tables,
the report provides an annual picture of the health of the
entire United States. Trends are presented for health status
and health care utilization, resources, and expenditures. This
year's report includes a special feature on medical
technology. As advances in medical technology continue to
transform the provision of health care and lengthen and
improve quality of life, questions are increasingly raised about
the appropriate and equitable use of this technology and how
best to control its contribution to rising health care
expenditures.

Monitoring the health of the American people is an essential
step in making sound health policy and setting research and
program priorities. Health, United States presents trends and
current information on measures and determinants of the
Nation’s health. It also identifies variations in health status,
modifiable risk factors, and health care utilization among
people by age, race and ethnicity, gender, education and
income level, and geographic location. Given the increasing
diversity of the Nation and the continuing changes in health
care infrastructure, this is a challenging and critically
important task.

In 2007, American men could expect to live 3.5 years
longer—and women 1.6 years longer—than they did in 1990
(preliminary data; Table 24 and Figure 16). The gap in life
expectancy between the black and white populations has
narrowed, but it persists (Table 24 and Figure 16). Mortality
from heart disease, stroke, and cancer has continued to
decline in recent years, although mortality from chronic lower
respiratory diseases and unintentional injuries has not
(Tables 26, 32-34, and 37, and Figure 18). Infant mortality—a
major component of overall life expectancy—declined through
2001 and has changed little since then (Table 17 and

Figure 17). However, both life expectancy and infant mortality
continue to lag behind levels in many other developed
countries (Tables 22 and 23).

Longer life spans are generally considered desirable,
particularly when healthy years of life are increased. But with
an aging population and longer life expectancy come an
increasing prevalence of chronic diseases and conditions
associated with aging, including hypertension, diabetes,
end-stage renal disease, and certain types of cancer

(Tables 49-52 and 68), as well as Alzheimer’s disease and
other dementias (Figure 15).

Although aging is associated with increased functional
limitations and conditions that affect quality of life, those at
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younger ages may also face these issues. In 2007, 69 million
adults 18 years of age and over had either basic actions
difficulty (including movement or emotional difficulty or trouble
seeing or hearing) or complex activity limitation (such as work
or self-care limitations), an increase from about 61 million in
1997. One-quarter of adults 18-64 years of age had at least
one basic actions difficulty or complex activity limitation in
2007, compared with 62% of adults 65 years of age and over
(Table 55; for definitions, see Appendix II, Basic actions
difficulty; Complex activity limitation). The percentage of adults
65 and over with fair or poor respondent-reported overall
health status was 27% in 2007, down 2 percentage points for
this older age group since 1991 (Table 57). About one-half of
the adult population 75 years of age and over reported joint
pain in 2007, similar to the percentage in 2002 (Table 54).

Infectious disease remains an important cause of morbidity
and mortality. The number of new cases of many infectious
diseases, such as measles and rubella, has decreased
greatly as a result of vaccination and other prevention
initiatives (Table 47 and Figure 9). However, incidence rates of
some communicable diseases, including chlamydia, have
increased (Table 47). In addition, newly recognized infectious
agents have emerged and caused substantial public health
concern and investment. These include influenza HIN1,
SARS, H5N1 avian influenza, and some particularly virulent or
drug-resistant bacterial strains, such as Methicillin-Resistant
Staphylococcus aureus (MRSA) (1). Influenza and pneumonia
remain major causes of death, particularly among persons 65
years of age and over, and HIV/AIDS continues to spread
(Tables 29 and 48).

Of concern for all Americans is the high prevalence of people
with risk factors such as tobacco use, high cholesterol,
obesity, and insufficient exercise, which are associated with
chronic diseases and conditions such as heart disease,
cancer, diabetes, and hypertension. Declines in tobacco use
have slowed in the past decade, and in 2007 22% of men
and 17% of women were cigarette smokers (Table 60).
Cholesterol levels have been dropping, in particular for the
oldest adults, due in large part to increased use of drug
therapy (Figure 34, and Tables 69 and 94). Obesity rates do
not appear to be increasing as rapidly as they did in past
decades but remain high, with more than one-third of adults
20 years of age and over classified as obese in 2005-2006
(Tables 67 and 72, and Figure 7). Obesity rates among
women continue to vary by race and ethnicity; 53% of
non-Hispanic black women 20 years of age and over were
obese in 2003-2006, compared with 42% of women of
Mexican origin and 32% of non-Hispanic white women
(Table 72, age-adjusted). The percentage of adults 18 years
of age and over who engaged in regular leisure-time physical
activity has not increased in the past decade (Table 71).



Americans use vast quantities of health care services. The
percentage of the population with at least one hospital stay in
the past 12 months has remained constant since 1997 at
about 7%-8% (Table 98). In 2006, that translated to about 35
million hospital discharges (Table 100). In 2007, there were
1.2 hillion visits to physician offices, hospital outpatient
departments, and emergency departments (Table 91). The
average number of visits each year to physician offices
remained steady, at about three per person, between 1995
and 2007 (Table 91). In 2003-2006, almost one-half (47%) of
Americans interviewed had at least one drug prescribed in
the previous month, compared with 39% in 1988-1994
(Table 95).

Preventive health care services improve health by protecting
against disease, lessening its impact, or detecting disease at
an early stage when it is easier to treat. Although Americans
use many types of clinical preventive services, utilization
remains suboptimal for some services. In 2007, only 67% of
children 19-35 months of age received a combined
vaccination series protecting them against seven childhood
infectious diseases (Table 82). One-half of adults 50 years of
age and over received an influenza vaccination in 2007,
similar to the percentage in 2000 (Table 84 and Figure 9).
Nearly 60% of adults 65 years of age and over ever had a
pneumococcal vaccination in 2007, a slight increase over the
level in 2000 (Table 85 and Figure 9). In 2008, two-thirds of
women 40 years of age and over had a mammogram in the
past 2 years (Table 86 and Figure 26). Disparities by poverty
level remain in the use of pneumococcal vaccination,
mammography, and Pap smears (Tables 85-87).

Although most Americans have access to the health care
services they need, in 2007 8% of adults 18-64 years of age
reported that they did not get needed medical care due to
cost—an increase from 6% in 1997 (Table 77). Ten percent of
this age group reported that they did not get needed
prescription drugs during the 12 months prior to the interview,
also due to cost, compared with 6% in 1997 (Table 77).

Access to health care is strongly associated with health
insurance coverage. People with no health insurance are less
likely to receive some needed health services than people
with insurance (Table 77). About 43 million people—16.6% of
Americans under 65 years of age—did not have health
insurance coverage at the time they were interviewed in 2007
(Table 140). This represents a small decrease from 1997,
when an estimated 17.5% of persons under age 65 were
uninsured. Hispanic persons remain substantially more likely
to be uninsured than persons in other racial and ethnic
groups (Table 140 and Figure 20). The percentage of people
under age 65 with Medicaid or Children’s Health Insurance
Program (CHIP) coverage increased from 10% in 1997 to
14% in 2007, primarily due to increased Medicaid or CHIP

coverage among children (Table 139), whereas the
percentage of persons under age 65 with private insurance
coverage decreased from 71% to 67% during that time period
(Table 137).

Health care technologies, facilities, equipment, and provider
specialties have changed over recent decades. Until the
mid-20th century, general hospitals and primary care
physicians were the major providers of health care. There are
now more physician specialties and subspecialties, and more
specialized health care facilities, including imaging centers,
outpatient surgical centers, and dialysis centers (Tables 108,
120, and 121). More procedures are being furnished on an
outpatient basis (Table 104). The number of physicians per
capita has been increasing, but physicians are not distributed
equally across the Nation (Table 107). Projections indicate
that there may be a continuing shortage of the nurses,
pharmacists, and other health professionals needed to care
for our aging population and handle the increasing use of
technologically complex equipment and procedures (2,3).

The United States spends more on health per capita than any
other country, and health spending continues to increase
(Tables 122 and 123). In 2007, national health expenditures in
the United States totaled $2.2 trillion—a 6% increase from
2006 (Table 123). This represents 16% of the total U.S. gross
domestic product (GDP); in 1980, national health expenditures
were 9% of the GDP (Table 123). Hospital spending, which
accounts for 31% of national health expenditures, increased
7% in 2007 (Table 126). Spending for prescription drugs
accounted for 10% of national health expenditures in 2007.
This spending increased only 5% in 2007—the smallest
increase in many decades (Table 126).

This year, Health, United States includes a special feature
focusing on advances in medical technology, which have
improved our ability to monitor, prevent, diagnose, control,
and cure a growing number of health conditions. Medical
technology can be defined as the application of science to
develop solutions to health problems or issues, such as the
prevention or delay of onset of disease or the promotion and
monitoring of good health (4,5). Examples include medical
and surgical procedures (angioplasty, joint replacements,
organ transplants), diagnostic tests (laboratory tests, biopsies,
imaging), drugs (biologic agents, pharmaceuticals, vaccines),
medical devices (implantable defibrillators, stents, prosthetics),
and new support systems (electronic medical records and
telemedicine). Figure 23 presents selected key health care
technologies developed in the past two centuries that have
greatly influenced medical practice and health care outcomes.

As some types of medical technology become easier to use
and less expensive—and as equipment becomes more
transportable and recovery times for procedures are
reduced—even complex technologies can diffuse out of
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hospitals and institutional settings and into ambulatory surgery
centers, provider offices, outpatient facilities, imaging centers,
and patients’ homes, making the technologies more
accessible. For example, laparoscopic surgical techniques
have made cholecystectomy (gallbladder removal) available to
high-risk, reluctant, or mildly symptomatic patients and have
helped shift the procedure to outpatient care (Figure 29).
Better prosthetic materials and improvements in surgical
techniques may help explain why the rate of hospital
discharges for total knee replacement procedures among
persons 45 years of age and over increased 70% from 1996
to 2006 (Figure 27). Advanced imaging has improved the
ability to diagnose and treat conditions more effectively, and
utilization rates have increased substantially over the past
decade (Figure 25). New medical devices such as
drug-eluting stents have changed treatment for blocked
arteries, and rates of stent procedures have also increased
over the past 10 years (Figure 28).

Access to technologies differs among subgroups of the
population in need, as well as by geography. For example,
gender, racial, and ethnic differences in HIV mortality persist,
even with the advent of highly active antiretroviral therapy
(HAART) (Figure 35). In 2008, Hispanic women 40 years of
age and over were less likely to have received a
mammogram in the past 2 years than non-Hispanic white or
non-Hispanic black women (Figure 26). Among Medicare
beneficiaries, use of ICU/CCU care in the last 6 months of
life varied considerably across the states (Figure 31).

New technology—and new uses for existing technology—can
improve the length and quality of life. However, questions
remain about how much improvement is possible when
resources are scarce and costs continue to increase (5,6). In
addition, there is concern about whether target populations
are being appropriately and equitably served.

To improve the health of all Americans, it is critical to
continue collecting data on all components of health;
documenting trends in risk factors, health status, and access
to and utilization of health care services; and disseminating
reliable and accurate information about the health of our
population. Equally important is gaining an understanding of
the health care needs and utilization patterns of population
subgroups. Such insights will enable policymakers to set
program priorities and allocate target resources most
effectively. The Health, United States, 2009 highlights that
follow summarize the latest findings gathered from public and
private data sources to help the Department of Health and
Human Services, the President, and the Congress carry out
their mission of monitoring and improving the health of the
Nation.
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Highlights

Health, United States, 2009 is the 33rd report on the health
status of the Nation. The report contains a Chartbook and
150 trend tables presenting current and historic information on
the health of the U.S. population. The trend tables are
organized around four major subject areas: health status and
determinants, health care utilization, health care resources,
and health care expenditures and payors. The 2009
Chartbook focuses on selected determinants and measures of
health and includes a special feature on medical technology.

Population

The health status of the Nation, as well as its need for health
care resources, is determined in part by the size and
composition of its population.

In 2007 there were 302 million U.S. residents, up from 281
million in 2000 and 227 million in 1980 (data table for
Figure 1).

Between 1980 and 2007, the percentage of Americans age
75 and over increased from 4% to 6% (Figure 1).

Between 1980 and 2008, the percentage of children who
were Hispanic or Asian more than doubled. During the
same period, the percentage of adults who were Hispanic
more than doubled, and the percentage of adults who were
Asian tripled (Figure 2).

In 2007, there were 24 million living veterans, 12% of whom
were receiving compensation for service-connected disability
(Figure 3).

Fertility and Natality

Teenage mothers and their children are more likely to be
disadvantaged and have a generally less favorable health
status than older new mothers and their children. Low
birthweight is a major correlate of infant illness and mortality.

Between 2005 and 2007 (preliminary data), the birth rate
among teenagers 15-19 years of age rose 5%, from 40.5 to
42.5 live births per 1,000 females, with most of the increase
occurring between 2005 and 2006. This 2-year increase
follows a 14-year downward trend between 1991 and 2005 in
which the teen birth rate fell by 34% from a peak of 61.8
births per 1,000 in 1991 (Table 4).

Low birthweight is associated with elevated risk of death
and disability in infants. In 2007 (preliminary data), the
percentage of low birthweight births (infants less than 2,500
grams (5.5 pounds) at birth) declined slightly to 8.2% from

8.3% in 2006. The 2007 percentage is 17% higher than for
1990 (7%) (Table 11).

Life Expectancy and Mortality

As overall death rates have declined, racial and ethnic
disparities in mortality have persisted, but the gap in life
expectancy between the black and white populations has
narrowed. Life expectancy at hirth in the United States lags
behind that in most other industrialized countries. Life
expectancy and infant mortality are often used to gauge the
overall health of a population. Life expectancy in this country
shows a long-term upward trend, and infant mortality shows a
long-term downward trend.

In 2007 (preliminary data), life expectancy at birth for the
total population reached a record high of 77.9 years, up from
75.4 years in 1990 (Table 24).

Between 1990 and 2007 (preliminary data), life expectancy
at birth increased 3.5 years for males and 1.6 years for
females. The gap in life expectancy between males and
females narrowed from 7.0 years in 1990 to 5.1 years in
2007 (preliminary data) (Table 24).

Between 1990 and 2007 (preliminary data), life expectancy
at birth increased more for the black than for the white
population, thereby narrowing the gap in life expectancy
between these two racial groups. In 1990, life expectancy at
birth for the white population was 7.0 years longer than for
the black population. By 2007 (preliminary data), the
difference had narrowed to 4.6 years (Figure 16 and

Table 24).

Among 37 countries and territories that submitted data to
the Organisation for Economic Co-operation and Development
(OECD) in 2005, life expectancy in the U.S. was below that
of most other industrialized countries (Table 23).

Overall mortality was 25% higher for black Americans than
for white Americans in 2007 (preliminary data), compared with
37% higher in 1990. In 2006, age-adjusted death rates for the
black population exceeded those for the white population by
48% for stroke (cerebrovascular disease), 31% for heart
disease, 21% for cancer (malignant neoplasms), 113% for
diabetes, and 786% for HIV disease (Table 26).

In 2007 (preliminary data), the infant mortality rate was 6.77
infant deaths per 1,000 live births, 27% lower than in 1990
(Figure 17).

Large disparities in infant mortality rates among racial and
ethnic groups continue to exist. In 2005, infant mortality
rates were highest for infants of non-Hispanic black mothers
(13.63 deaths per 1,000 live births), American Indian or
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Alaska Native mothers (8.06 per 1,000), and Puerto Rican
mothers (8.30 per 1,000), and lowest for infants of Cuban
(4.42 per 1,000), Central and South American (4.68 per
1,000), and Asian or Pacific Islander mothers (4.89 per 1,000)
(Table 17 and National Vital Statistics Report, available from:
http://www.cdc.gov/nchs/data/nvsr/invsr57/nvsr57_02.pdf).

The leading cause of death differs by age group. In 2007
(preliminary data), the leading cause of death was
unintentional injuries for people 1-44 years of age, cancer for
adults 45-64 years of age, and heart disease for adults 65
years and over (Table 29).

Age-adjusted mortality from heart disease—the leading cause
of death overall—declined 41% between 1990 and 2007
(preliminary data), continuing a long-term downward trend
(Figure 18 and Table 32).

Age-adjusted mortality from cancer (malignant neoplasms)—
the second leading cause of death overall—decreased 18%
between 1990 and 2007 (preliminary data) (Figure 18 and
Table 34).

The age-adjusted death rate for HIV disease has declined
slowly since 1999, after a sharp decrease during the mid
1990s associated with the widespread adoption of highly
active antiretroviral therapy (HAART). The death rate for HIV
disease is higher for those 35-54 years of age than for other
ages (Figure 35 and Table 38).

The homicide rate for black males 15-24 years of age
decreased sharply from the early to the late 1990s and has
remained relatively stable since then (Table 41).

Health Risk Factors

Obesity increases the risk of heart disease, diabetes, and
stroke. Heavy and chronic use of alcohol and use of illicit
drugs increase the risk of disease and injuries. Cigarette
smoking increases the risk of lung cancer, heart disease,
emphysema, and other diseases. Regular physical activity
reduces the risk of disease and enhances mental and
physical functioning.

Between 1976-1980 and 2005-2006, the prevalence of
overweight among preschool-age children 2-5 years of
age more than doubled, from 5% to 11% (Figure 7).

The prevalence of overweight among school-age children
and adolescents increased between 1976-1980 and
2005-2006. The prevalence of overweight more than doubled,
from 7% to 15%, among children 6-11 years of age and
more than tripled, from 5% to 18%, among adolescents
12-19 years (Table 73 and Figure 7).

Among adults 20-74 years of age, obesity rates have more
than doubled since 1976-1980. From 1976-1980 to
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2005-2006, the percentage of adults who were obese
increased from 15% to 35% (age-adjusted) (Figure 7).

In 2007, 8% of people 12 years of age and over reported use
of any illicit drugs in the past month, 6% reported marijuana
use, and 3% reported nonmedical use of prescription drugs.
Use of illicit drugs was higher among persons 16-25 years
of age than for persons in other age groups (Table 63).

In 2007, 21% of adults 18 years of age and over reported
having five or more drinks in a day at least once in the

past year, and 9% reported having five or more drinks in a
day at least 12 times in the past year (Table 66).

In 2007, 20% of U.S. adults were current cigarette smokers,
only a slight decrease from 21% in the previous 3 years. Men
were more likely to be current cigarette smokers than women
(22% compared with 18%, age-adjusted) (Figure 6 and

Table 60).

In 2005-2006, 30% of adults often or almost always had
trouble sleeping in the past month (Figure 8).

Measures of Health and Disability

Measures of health status presented in this report include
respondent-assessed health status, prevalence of selected
diseases and conditions, and mental health status. Measures
of disability presented include prevalence of basic actions
difficulty, complex activity limitations, and limitations in
functioning associated with chronic health conditions.

In 2007, the percentage of noninstitutionalized adults reporting
their health as fair or poor ranged from 6% of those 18-44
years of age to 31% of those 75 years and over. The
proportion of all persons with fair or poor health was three
times higher among persons living in poverty compared with
those in higher income families (Table 57).

The prevalence of hypertension—defined as elevated blood
pressure or taking antihypertensive medication—increases
with age. In 2003-2006, 36% of men and women 45-54
years of age had hypertension, compared with 65% of men
and 80% of women 75 years and over (Table 68).

The percentage of adults with diabetes (including both
diagnosed and undiagnosed) increased from 1988-1994 (8%)
to 2003-2006 (10%). Diabetes is more common among
non-Hispanic black persons and Mexican Americans than
among non-Hispanic white persons (Table 51).

Between 1988-1994 and 2003-2006, the percentage of both
men and women 55 years of age and over with a high total
serum cholesterol level (greater than or equal to 240
mg/dL) declined. However, older women were more likely to
have high serum cholesterol than older men. In 2003-2006,
24% of women 6574 years of age had high serum
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cholesterol, compared with 11% of men of the same age
(Table 69).

From 1990 to 2006, the number of new cases of lung and
bronchus cancer per 100,000 population declined on
average 2% per year among males and remained unchanged
among females. Cancer of the lung and bronchus is the
second most common newly diagnosed cancer among males
(after prostate cancer) and females (after breast cancer)
(Table 49).

Between 1988-1994 and 2001-2004, approximately
one-quarter of adults 20-64 years of age and children

6-19 years of age had untreated dental caries, down from
approximately one-half in 1971-1974 (Table 74).

In 2007, approximately 2.0 million nonfatal workplace
injuries and illnesses in the private sector involved days
away from work, job transfer, or restricted duties at work, for
a rate of 2.1 cases per 100 full-time workers. The rate of all
reported nonfatal occupational injuries and illnesses in private
industries was cut in half from 1989 (8.6 cases per 100
full-time workers) to 2007 (4.2 cases per 100) (Table 46 and
Figure 11).

In 2007, there were nearly 36,000 new AIDS cases reported.

Males 13 years of age and over accounted for 73% of all
new cases. Black males made up 31% of all new cases, and
black females accounted for 17% of all new cases (Table 48).

From 1990 to 2007, the incidence rate for chlamydia
increased from 160 to 370 cases per 100,000 population,
while the rate for gonorrhea and syphilis declined. In 2007,
incident cases of acute viral hepatitis A and B were at
historically low levels (Table 47).

In 2006-2007, 3% of the noninstitutionalized population 18
years of age and over was classified as having serious
psychological distress. Adults living below the poverty level
were more than four times as likely to report serious
psychological distress as adults in families with an income at
least twice the poverty level (7.2% compared with 1.6%,
age-adjusted) (Table 58).

In 2005-2006, women 18 years of age and over (6.6%) were
about 50% more likely than men (4.4%) to have current
depression (Figure 12).

Between 1991 and 2007, the percentage of high school
students who reported attempting suicide ranged between
7% and 9%, and the percentage who reported a suicide
attempt that required medical attention ranged between 2%
and 3% (Table 59).

In 2007, 59% of noninstitutionalized adults 65 years of age
and over had basic actions difficulty (including movement
or emotional difficulty or trouble seeing or hearing), and 34%

had a complex activity limitation (such as work or self-care
limitations) (Table 55).

In 2007, 10% of adults 18 years of age and over reported
trouble seeing, even with glasses or contacts. Trouble
seeing increased with age from 7% of adults 18-44 years of
age to 18% of adults 75 years and over (Table 56).

In 2006-2007, speech problems, learning disabilities, and

attention-deficit/hyperactivity disorder (ADHD or ADD) were
the most frequently reported causes of activity limitation

among children 5-11 years of age (Figure 13).

Arthritis and other musculoskeletal conditions were the
leading causes of activity limitation among working-age
adults 18-64 years of age in 2006-2007. Mental illness was
the second most frequently mentioned condition causing
activity limitation among adults 18-44 years of age and the
third most frequently mentioned among adults 45-54 years of
age (Figure 14).

Health Care Utilization

Factors associated with the utilization of health care services
include health behaviors, health status, health insurance
coverage, health care resources, family income, and other
demographic variables.

Use of Medical Care Services

Use of inpatient hospital care remained relatively stable over
the past decade, use of physician services increased slowly,
and use of prescription drugs increased more rapidly.

In 2007, there were about 1.2 billion visits to physician
offices, hospital outpatient departments, and hospital
emergency departments. There were 994 million visits to
physician offices, 89 million visits to hospital outpatient
departments, and 117 million visits to hospital emergency
departments (Table 91).

In 2006-2007, 7% of children under 6 years of age and 14%
of children 6-17 years of age did not have a health care
visit to a doctor’s office or a clinic in the past year

(Table 79).

In 2007, 20% of adults 18 years of age and over had at least
one emergency department visit in the past year, and 7%
had two or more visits. Emergency department utilization was
higher among persons with family income below 200% of
poverty than for higher income persons (24%-30% compared
with 18%) (Table 89).

Between 1997 and 2007, about two-thirds of persons 2 years
of age and over had seen a dentist in the past year.
Dental visit rates were higher among children 2-17 years of
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age than among adults, with three-quarters (73%-77%) of
children having had a recent dental visit during this period
(Table 93).

Between 1995 and 2006, nonfederal short-stay hospital
discharge rates remained stable after declining sharply
during the 1980s. During this period, average length of stay
declined by about one-half a day, to 4.8 days in 2006
(Table 99).

In 1973-1974, the nursing home resident rate for the white
population 65 years of age and over was more than twice
that for the black population (61 compared with 28 per 1,000
population; age-adjusted). By 2004, the resident rate for the
black population (50 per 1,000) exceeded that for the white
population (34 per 1,000) (Table 105).

The percentage of the population with at least one
prescription drug during the previous month increased from
39% in 1988-1994 to 47% in 2003-2006. During the same
period, the percentage taking three or more prescription drugs
increased from 12% to 21% (percentages are age-adjusted,
Table 95).

In 2003-2006, 54% of adults 20 years of age and over
reported taking a dietary supplement in the past month. The
use of dietary supplements is higher among women than
men, and reported use increases with age (Table 96).

In 2005-2006, 9% of adults had often or almost always used
sleeping pills or medication to help them sleep in the past
month (Figure 8).

Use of Preventive Medical Care Services

Preventive health care improves the health of the Nation’s
population. Children are protected from a number of childhood
infectious diseases through routine vaccination. Vaccinations
are an effective tool for protecting children and adults against
influenza and other vaccine-preventable diseases.
Mammography detects breast cancer at an earlier stage,
when it is easier to treat. Pap smear screening detects
infectious diseases and cervical cancer.

In 2007, 67% of children 19-35 months of age received the
combined vaccination series of four doses of DTaP
(diphtheria-tetanus-acellular pertussis) vaccine, three doses of
polio vaccine, one dose of measles-containing vaccine, three
doses of Hib (Haemophilus influenzae type b) vaccine, three
doses of hepatitis B vaccine, one dose of varicella vaccine,
and four or more doses of pneumococcal conjugate vaccine
(Table 82).

Between 1989 and 2007, the percentage of
noninstitutionalized adults 65 years of age and over who
received an influenza vaccination in the past year more
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than doubled (from 30% to 67%). In 2007, 62% of those
65-74 years of age and 73% of those 75 years and over had
an influenza vaccination in the past year (Figure 9 and

Table 84).

Between 1989 and 2007, the percentage of
noninstitutionalized adults 65 years of age and over who
ever received a pneumococcal vaccination quadrupled
(from 14% to 58%). In 2007, 52% of those 65-74 years of
age and 64% of those 75 years and over ever had a
pneumococcal vaccination (Figure 9 and Table 85).

The percentage of women 40 years of age and over who had
a mammogram in the past 2 years more than doubled,
increasing from 29% in 1987 to 70% in 1999. Between 1999
and 2008, the percentage of women 40 years and over who
had a mammogram within the past 2 years decreased slightly,
from 70% to 68% (Table 86 and Figure 26).

In 2008, 82% of women 18-44 years of age reported having
a recent Pap smear (in the past 3 years). Recent Pap smear
use remained higher among insured women 18-64 years of
age than uninsured women (83% compared with 67% in
2008) (Table 87).

Unmet Need for Medical Care

Because health care can be expensive, people without health
insurance, or those who are underinsured, may not receive
needed health care services or prescription drugs due to cost.

The percentage of adults 18-64 years of age who reported
not getting needed medical care in the past year due to the
cost increased from 6% to 8% between 1997 and 2007, and
the percentage not getting needed prescription drugs
increased from 6% to 10%, while the percentage who
reported delaying medical care due to cost remained stable
at 10% (Table 77).

In 2007, the percentage of persons who reported not
receiving needed medical care because of cost varied by
geographic region, from 4% in the Northeast to 7% in the
South (Table 77).

In 2007, 20% of people under 65 years of age who were
uninsured for up to a year did not receive needed medical
care in the past 12 months due to the cost, compared with
3% of people covered by health insurance for the full year.
Twenty-four percent of people under age 65 years who were
uninsured for more than a year reported not receiving
needed medical care due to cost (Table 77).

On January 1, 2006, Medicare Part D, which provides
coverage for prescription medications for Medicare
beneficiaries, went into effect. The percentage of adults 65
years of age and over with income below the poverty level



who reported they did not get the prescription drugs they
needed due to cost was 8%-9% in 2006 and 2007
(Table 77).

Health Care Resources

Use of health care services is determined in part by the
number of providers and institutions available to provide
treatment. The ratio of physicians per population continues to
increase, but the supply is not equally distributed across the
country. The ratio of dentists per population is stable, but
varies by state. The number of inpatient mental health beds
continues to decline, and nursing home occupancy rates
remain high.

In 2006, 43% of doctor visits were to specialty care
physicians, up from 36% in 1990. During this period, the
proportion of office-based doctor visits to general and family
practice physicians decreased from 30% to 23% (Table 92).

Between 1995 and 2007, the number of physicians in
patient care per 10,000 population increased 19%, to 25.3
per 10,000 population (Table 107).

Between 1993 and 2006, the number of dentists per 10,000
population remained stable at about 6.0. In 2006, the District
of Columbia (10.5), Massachusetts (8.2), New Jersey (8.2),

and Hawaii (8.1) had the most dentists per 10,000 population.

The states with the fewest dentists per 10,000 population
included Mississippi (4.0), Arkansas (4.1), and Alabama (4.4)
(Table 110).

Between 1990 and 2007, the number of community hospital
beds declined 14%, from about 927,000 to 801,000. Since
1990, the community hospital occupancy rate has remained
between 63% and 67% (Table 115).

Between 1990 and 2004, the overall rate of inpatient mental
health beds per 100,000 civilian population in the United
States declined by 45%. The number of mental health beds
per 100,000 population declined by 53% in state and county
mental hospitals, by 48% in private psychiatric hospitals, and
by 34% in nonfederal general hospital psychiatric services
(Table 116).

In 2008, there were 1.7 million nursing home beds in
16,000 certified nursing homes. Between 1995 and 2008,
nursing home bed occupancy was relatively stable at
82%-85%. Occupancy rates were 90% or higher in 14
states and the District of Columbia in 2008 (Table 119).
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Health Care Expenditures and Payors

Health Care Expenditures

The United States spends more on health per capita than any
other country, and U.S. health spending continues to
increase. Spending increases are due to increased intensity
and cost of services, and a higher volume of services, along
with an aging population. Major payors for health care include
private health insurers and public programs such as Medicaid
and Medicare.

The United States spends a larger share of its gross
domestic product (GDP) on health than does any other
major industrialized country. In 2006, the United States
devoted 15% of its GDP to health, compared with 11% in
Switzerland, the country with the next highest share
(Table 122).

In 2007, national health care expenditures in the United
States totaled $2.2 trillion, a 6.1% increase from 2006. The
average per capita expenditure on health in the United States
was $7,400 in 2007 (Table 123).

Prescription drug expenditures increased 5% between 2006
and 2007, compared with a 9% increase between 2005 and
2006 (Table 126).

Expenditures for hospital care accounted for 31% of all
national health expenditures in 2007. Physician and clinical
services accounted for 21% of the total in 2007, prescription
drugs for 10%, and nursing home care for 6% (Table 126).

In 2004, per capita personal health care expenditures
increased with age, from $2,700 for children under 19 years
of age to $25,700 for adults 85 years and over (Table 128).

Health Care Payors

Medicaid is jointly funded by the federal and state
governments to provide health care for certain groups of
low-income persons. Medicare is funded by the federal
government and provides health care coverage for most
persons 65 years of age and over and disabled persons.

In 2007, 36% of personal health care expenditures were
paid by private health insurance, consumers paid 14% out of
pocket, and 45% were paid by public funds. The majority of
public funds went toward Medicare and Medicaid expenditures
(Figure 21 and Table 127).
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In 2008, the Medicare program had 45 million enrollees and
expenditures of $468 billion, up from $432 hillion the
previous year. Expenditures for the new Medicare drug
program (Part D), introduced in 2006, were $49 billion in
2008 (Table 142).

Of the 35 million Medicare enrollees in the fee-for-service
program in 2007, 18% were under 65 years of age,
compared with 12% in 1994 (Table 143).

In 2006, children under 21 years of age accounted for 48% of
Medicaid recipients but only 19% of expenditures. Aged,
blind, and disabled persons accounted for 22% of recipients
and 65% of expenditures (Table 145).

In 2007, the Children’s Health Insurance Program (CHIP)
accounted for less than 1% of personal health care
expenditures (Table 127).

Health Insurance Coverage

Lack of health insurance coverage is a major barrier to
obtaining most health care services. Out-of-pocket health care
expenses may deter people from seeking health care
services. People without health insurance are likely to face
the highest costs, but the insured may also face substantial
copayments, deductibles, and other out-of-pocket health care
expenses.

In 2007, 17% of the population under 65 years of age had
no health insurance coverage (public or private) at the

time of interview. Between 1995 and 2007, this percentage
fluctuated between 16% and 18% (Figure 19 and Table 140).

Among the under 65 population, persons with a family income
less than 200% of the poverty level were 2.7 to 3 times more
likely to be uninsured at the time of interview than persons
in higher income families (Table 140).

In 2007, 9% of children under 18 years of age were
uninsured at the time of interview. Between 2000 and
2007, among children in families with income just above the
poverty level (100%-150% of poverty), the percentage
uninsured dropped from 25% to 16%, whereas the
percentage with coverage through Medicaid or CHIP
increased from 35% to 55% (Tables 139 and 140).

In 2007, among persons under 65 years of age, almost
one-third of Hispanic persons and almost two-fifths of
American Indian and Alaska Native persons were
uninsured at the time of interview, compared with fewer
than one-fifth of those in other racial and ethnic groups
(Table 140).

In 2007, one-third of people under 65 years of age with a
family income below 200% of poverty were uninsured for at
least part of the 12 months prior to interview, compared
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with 14% of people living in higher income families
(Figure 20).

In 2007, 39% of people of Mexican origin were uninsured
for at least part of the 12 months prior to interview,
compared with 17% of non-Hispanic white people (Figure 20).

In 2005-2007, the percentage of persons who reported
being uninsured for the entire year ranged from 8% in
Hawaii and Massachusetts to 20% or more in Florida, New
Mexico, and Texas (Table 150).

Special Feature: Medical Technology

Technology continues to transform the medical care system
as new and existing types of tests, imaging, procedures,
devices, and machinery are increasingly utilized but at
substantial cost.

Between 1996 and 2007, there was a more than three-fold
increase in the number of visits per 100 population to
physician offices and hospital outpatient departments during
which MRI/CT/PET scans were ordered or provided, as well
as a four-fold increase in advanced imaging ordered or
provided during emergency department visits (Figure 25).

Between 1996 and 2006, the rate of hospital discharges with
an angioplasty procedure without the insertion of a stent
declined by 80% among persons 45 years of age and over.
Since their introduction in 2003, drug-eluting coronary
stents have rapidly displaced bare stents and were used in
three-quarters of angioplasty discharges in 2006 (Figure 28).

Hospital discharges with at least one knee or hip
replacement procedure among adults 45 years of age and
over increased steadily from 1996 to 2006. Total hip
replacement discharge rates increased by one-third, partial
hip replacements increased by 60%, and total knee
replacement discharge rates increased by 70% during that
time period (Figure 27).

Ambulatory surgery procedure visits for cholecystectomy
(gallbladder removal) increased more than 30%, from 16
visits per 10,000 population in 1996 to 21 per 10,000 in 2006,
while inpatient cholecystectomy rates declined 19% during
this period. By 2006, laparoscopic procedures accounted for
three-quarters of inpatient cholecystectomies and virtually all
ambulatory surgery cholecystectomies (Figure 29).

Between 1996 and 2006, ambulatory surgery visits per 10,000
population among adults for upper endoscopy (EGD)
increased 90%, and lower endoscopy (colonoscopy) rates
tripled (Figure 30).

All facilities that perform laboratory testing for the diagnosis,
prevention, or treatment of disease or the assessment of
human health are regulated under the Clinical Laboratory
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Improvement Amendments (CLIA). The percentage of CLIA
laboratories that perform only waived or simple tests
increased from 44% in 1993 to 64% in 2008 (Figure 24).

Between 1997 and 2006, the number of new kidney and
liver transplantations per 1 million population increased 31%
and 42%, respectively. In 2006, 16,700 kidney
transplantations and 6,100 liver transplantations were
performed (Figure 32).

The total number of assisted reproductive technology
(ART) cycles initiated among women doubled from 1996 to
2006. During this period, the growth in ART cycles among
women over 40 years of age increased at a faster rate on
average (11% per year) than among women 35-40 years (8%
per year) and those under 35 years (7% per year)

(Figure 33).

Use of intensive care units in the last 6 months of life
among Medicare decedents ranged from 23% of Medicare
decedents in Vermont and North Dakota to 49% in New
Jersey and Florida in 2005 (Figure 31).

Use of antidiabetic drugs among adults 45 years of age and
over increased about 50% from 1988-1994 to 2003-2006.
The use of statin drugs to control elevated serum cholesterol
among adults 45 years and over increased almost 10-fold
over this time period, from 2% to 22% (Figure 34).

HIV mortality fell sharply following the introduction of the HIV
drug “cocktail” known as highly active antiretroviral therapy
(HAART) in 1996. From 1995 to 1997, the death rate from
HIV disease for males declined by two-thirds, from 27.3
deaths population in 1995 to 9.6 per 100,000 in 1997.
Declines in HIV death rates also occurred for females and for
all racial and ethnic groups (Figure 35).

Hospitalizations with respiratory intubation and mechanical
ventilation, or coronary angioplasty, as the principal procedure
contributed the most to overall hospital costs in 2006
(Figure 36).
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Population

Age

As the number of Americans increases, more demands
are placed on the Nation’s health care system.

The health status of the Nation, as well as its need for health
care resources, is determined in part by the size and
composition of its population. From 1980 to 2007, the U.S.
population increased on average 1.1% per year (Figure 1A).
In 2007, there were 302 million U.S. residents, up from 227
million in 1980 (see data table for Figures 1A and 1B). By
2050, the U.S. population is projected to reach 440 million.

Between 1980 and 2007, the population continued to age as
the percentage of the U.S. middle-age population (45-64
years of age) increased from 20% to 25%, while the
percentage under 18 years fell from 28% to 25% (Figure 1B).
During this period, the percentage of the population of
reproductive age (18-44 years) decreased from 41% to 38%.
Among the older population, the percentage 65-74 years of
age decreased slightly, from 7% to 6%, while the percentage
of Americans 75 years of age and over increased from 4%
to 6%.

From 2007 to 2050, the U.S. population is projected to grow
older. The percentage of the population under 18 years of
age is projected to remain at about 23%-25%, and the
percentage of the population 18-44 and 45-64 years of age
is projected to decline. In contrast, the percentage of the
older population is projected to increase as the baby boomers
(those born in the post-World War Il period 1946-1964)
continue to age. During this period, the percentage of the
population 65-74 years of age is projected to increase from
6% to 9%, and the percentage 75 years of age and over
projected to almost double, rising from 6% to 11%. As the
population ages, the need and demand for health care will
increase because older adults are more likely to suffer from
chronic conditions and to seek medical care and other
services associated with the aging process (Tables 54, 55, 58,
71, 101, and 131).

Population growth is the net result of the natural increase in
population from births and international migration and the
natural decrease in population from deaths and emigration.
After declining sharply in the 1960s and 1970s, the Nation's
birth rate remained relatively stable between 1980 and 2006
(Table 4). The U.S. Census Bureau projects that the
population under 1 year of age will increase progressively
until 2050 (1). Children are more likely to live in poverty than
any other age group (Figures 4 and 5).
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Almost one-third of current population growth is estimated to
be caused by net immigration (1). Between 1980 and 2004,
the percentage of the U.S. population that was foreign-born
doubled from 6% to 12% (2). The immigrant population is
younger and disproportionately more likely to be low-income
and uninsured (3). They are also more likely to face other
barriers to accessing health care, including ineligibility for
many government-sponsored programs and difficulty in finding
providers who speak their language and provide culturally
sensitive care (4).

Between 1980 and 2006, the age-adjusted all-cause mortality
rate declined 25%, primarily due to steep declines in heart
disease and stroke mortality (Figure 18). Life expectancy at
birth increased by almost 4 years from 1980 to 2005

(Figure 16). Life expectancy has increased for all racial and
ethnic groups, but substantial disparities persist (Table 24).
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Figure 1A. Total population, by age: United States, 1980-2050
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Race and Ethnicity

Between 1980 and 2008, there was substantial growth in
the Hispanic and Asian populations in the United States.

The United States population is growing (Figure 1), and its
racial and ethnic composition is changing. Changes in the
racial and ethnic composition of the population have important
consequences for the health of the Nation because many risk
factors, behaviors, levels of disease prevalence and disability,
and access to and utilization of health services differ
substantially by race and ethnicity. Health insurance
coverage—a major determinant of access to health
care—differs significantly by racial and ethnic groups

(Tables 137-141). Nearly one in three Hispanic persons under
age 65 years is uninsured (Table 140). One of the
overarching goals of U.S. public health policy is the
elimination of racial and ethnic disparities in health.

Diversity has long been a characteristic of the U.S.
population. In the past few decades, the racial and ethnic
composition of the population under 18 years of age has
changed. In 1980, 9% of children were of Hispanic origin and
2% were Asian. By 2008, the percentage of children in the
Hispanic and Asian populations had more than doubled
(Figure 2). Growth in the population of Hispanic children is
fueled by higher birth rates (Table 4).

The racial and ethnic composition of the adult population has
also changed over time. Between 1980 and 2008, the
percentage of adults who were Hispanic more than doubled,
while the percentage of Asian adults tripled (Figure 2). Growth
in the Hispanic and Asian adult populations is primarily due to
immigration (1,2). The Hispanic and Asian populations are
projected to continue to increase in the future; by 2050 they
are estimated to comprise 25% and 8% of the total
population, respectively (1).

In the 1980 and 1990 decennial censuses, persons could
choose only one racial category to describe their race (3).
Beginning with the 2000 census, the question on race was
modified to allow the choice of more than one racial
category (3). Although, overall, a small percentage (1%) of
persons of non-Hispanic origin selected two or more races in
2008, the percentage of children described as being of more
than one race was more than twice as high as the
percentage of adults (Figure 2). The number of adults
identifying themselves or their children as multiracial is
expected to increase in the future (4). The percentage of
persons reporting two or more races varies considerably
across racial groups, with those of American Indian or Alaska
Native origin more likely to report two or more races (3).
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Figure 2. Population in selected race and Hispanic origin groups, by age:
United States, 1980-2008
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Living Veterans

In 2007, there were 24 million living veterans, 12% of
whom were receiving compensation for service-connected
disability.

Veterans may receive health care through a variety of
sources, including private health insurance, Medicaid,
Medicare, and the Department of Veterans Affairs (VA).
Veterans with service-related disabilities, other disabilities, and
those with low income are more likely to rely on VA

services (1). Differences in usage of VA services reflect, in
part, veterans’ qualifications for and access to other health
care services. In addition, the VA classifies veterans into
priority groups based on service-connected disabilities
(SCDs), service-related exposures, Medicaid eligibility, income,
and other factors (1,2). For example, veterans with an SCD
rated 50% or more disabling are priority group 1, whereas
veterans without SCD and with incomes and net worth above
VA thresholds are priority group 8. Cost-sharing rules vary by
priority group, and at times enrollment for those classified as
priority group 8 has been frozen due to budgetary limitations.

Because of their military service, veterans may have
specialized health care needs. Veterans who were injured
during their service may need prosthetics, rehabilitation
services, and other specialized follow-up care for traumatic
injuries. Veterans may suffer from a variety of mental health
conditions as a result of their service, including post-traumatic
stress disorder (3) and the aftereffects of being prisoners of
war (4). Veterans in a variety of arenas have been exposed
to chemical agents that were later determined to cause health
problems. These include World War Il veterans who were
exposed to the chemical weapons mustard gas and lewisite;
such exposure has been linked to respiratory cancers and
other chronic respiratory diseases, corneal conditions, and
psychological disorders (5). Exposure to Agent Orange and
other herbicides during the Vietnam era has been associated
with Hodgkin and non-Hodgkin lymphoma and chronic
lymphocytic leukemia (6). Studies of the health of Gulf War
veterans found that about one-quarter of those serving in the
Persian Gulf from 1990 to 1991 have had persistent health
problems. A group of symptoms known as Gulf War illness
has been linked to anti-nerve agents and pesticide

exposure (7,8).

Because the need for health care services may be related to
service-related exposures and conditions, data for veterans
are often classified by their period of service. Of the 24
million living veterans in 2007, almost 5 million served during
the Gulf War era (defined as any active duty from August 2,
1990 to present), almost 8 million had served in the Vietnam
era, almost 3 million each had service during the Korean
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conflict and World War II, and another 6 million served during
peacetime (veterans are classified by their earliest period of
service). The percentage of living veterans receiving
compensation for SCD reached a high of 12% in 2007
(Figure 3), up from 8% to 9% in the decades between 1970
and 2000 (data table for Figure 3).
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Figure 3. Population of living veterans, by service-connected disability

status: United States, 1970-2007
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Poverty

In 2007, Hispanic and black Americans in all age groups
were more likely to live in poverty than white and Asian
Americans.

Children and adults in families with income below or near the
federal poverty level have worse health than those with
higher income (Tables 57 and 58; see Appendix Il, Poverty,
for a definition of the federal poverty level). Although in some
cases illness can lead to poverty, more often poverty is
associated with poor health by its connection with inadequate
nutrition, substandard housing, exposure to environmental
hazards, unhealthy lifestyles, and decreased access to and
use of health care services (1,2) (Tables 75-80).

In 2007, the percentage of the U.S. population living in
poverty was 12.5%, unchanged from 2006 but higher than in
2000 at 11.3% (3). The poverty rate among children
increased between 2006 and 2007 but remained unchanged
among adults 18-64 years of age and 65 years and over (2)
(data table for Figure 4).

Since 1974, children have been more likely than either
working-age or older adults to live in poverty (Figure 4). In
2007, 13.3 million children (18.0%) lived in poverty and
another 15.7 million children (21.2%) were classified as near
poor, with a family income between 100% and 200% of the
poverty level (data table for Figure 5). In 2007, children
represented 35.7% of all Americans living in poverty but only
24.8% of the total population (3).

Prior to 1974, persons 65 years of age and over were more
likely to be poor than people of other ages. With the
increased benefits provided by government social insurance
programs such as Social Security, the poverty rate of older
adults declined rapidly until 1974 and then continued a
gradual decline through 1999 (4). Between 1999 and 2007,
poverty rates among older adults fluctuated around 10%. In
2007, 3.6 million persons 65 years and over (9.7%) lived in
poverty, with an additional 9.7 million older persons (26.4%)
classified as near poor (data table for Figure 5).

(Continued)
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Figure 4. Poverty by age: United States, 1966-2007

50

40

30

65 years and over

Percent

20

10

18-64 years

0

Under 18 years

1966 1970 1975 1980

NOTES: Data shown are the percentage of

persons with family income below the poverty
level. See data table for Figure 4.

Chartbook | Health, United States, 2009

1985 1990 1995 2000 2007

Year

SOURCE: U.S. Census Bureau, Current
Population Survey, Annual Social and
Economic Supplements.

21


ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Publications/Health_US/hus09figures/fig04.xls
http://www.cdc.gov/nchs/ppt/hus/HUS09fig04.ppt

Poverty (Continued)

The poverty rate in 2007 was unchanged from 2006 levels for
non-Hispanic white persons, black persons, and Asian
persons, but increased for persons of Hispanic origin (3). At
all ages, a higher percentage of Hispanic and black persons
than non-Hispanic white persons were poor (Figure 5). In
2007, 29%-35% of Hispanic and black children were poor,
compared with 10%-13% of non-Hispanic white and Asian
children. Similarly, among persons 65 years of age and over,
17.1% of Hispanic and 23.2% of black persons were poor,
compared with 7.4% of non-Hispanic white persons and
11.3% of Asian persons. In 2005-2007, 26.6% of American
Indian or Alaska Native persons lived in poverty (5).
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Figure 5. Low income by age, race and Hispanic origin: United States, 2007
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Health Risk Factors and Disease
Prevention
Tobacco Use

In recent years, progress in reducing tobacco use has
slowed.

Cigarette smoking remains the Nation's leading cause of
premature, preventable death; during 2000-2004,
approximately 443,000 premature deaths in the United States
each year were attributed to cigarette smoking (1). Smoking
causes deaths from heart disease, stroke, lung and other
types of cancer, and chronic lung diseases. Smoking during
pregnancy is an important preventable cause of poor
pregnancy outcomes (2). Exposure to secondhand smoke
causes premature death and disease in children and adults
who do not smoke themselves (3). Decreasing cigarette
smoking among adolescents and adults is a major public
health objective for the United States. Preventing smoking
among teenagers and young adults is essential because
smoking usually begins in adolescence (4). Helping smokers
quit smoking, as early in life as possible, is critical to avoid
the negative health effects of long-term tobacco use. The
Institute of Medicine has issued a blueprint for further
reducing tobacco use, including several measures aimed at
reducing use among youth (5).

Following the Surgeon General’'s report on smoking in 1964,
cigarette smoking declined sharply for men and at a slower
pace for women, thus narrowing the gap between smoking
rates for men and women (Figure 6). Declines in current
cigarette smoking over the past two decades have slowed
compared with earlier periods (data table for Figure 6). In
2007, 22% of men and 17% of women were current cigarette
smokers (crude estimate, Table 60). Men 25-34 years of age
were most likely to smoke cigarettes (29% in 2007), and this
percentage decreased with increasing age. Among women
18-64 years of age, 19%—-20% were current cigarette
smokers, and the percentage of current cigarette smoking
declined substantially among women 65 years of age and
over (8%).

Educational attainment is closely linked to cigarette use. In
2007, adults with less than a high school education were
three times as likely to smoke as those with a bachelor's
degree or more education (Table 61). Cigarette smoking also
varied by race and ethnicity and gender, with the highest
prevalence found among non-Hispanic black men and
American Indian and Alaska Native men (Table 62).
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In 2007, 20% of high school students in grades 9-12 had
smoked cigarettes in the past month. Male high school
students were equally as likely to smoke as female high
school students (6). Cigarette smoking rates among high
school students peaked during 1995-1999 and then
decreased (Figure 6). Since 2003, cigarette smoking rates
among high school students have held steady at 20%—23%.
Fourteen percent of high school students had smoked cigars,
and 8% had used smokeless tobacco in the past month in
2007 (4). Also in 2007, about one-half of high school students
who were current cigarette smokers reported they had tried to
quit smoking cigarettes in the past year.
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Figure 6. Cigarette smoking among men, women, and high school students:
United States, 1965-2007
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NOTES: Estimates for men and women are age-
adjusted. Cigarette smoking is defined as (for men and
women 18 years of age and over) at least 100
cigarettes in lifetime and now smoke every day or
some days; (for students in grades 9—12) one or more
cigarettes in the 30 days preceding the survey. See
data table for Figure 6.
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SOURCES: CDC/NCHS, National Health Interview
Survey (data for men and women); CDC/National
Center for Chronic Disease Prevention and Health
Promotion, Youth Risk Behavior Survey (data for
high school students).
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Overweight and Obesity

The percentage of American adults who are obese has
doubled over the past three decades to about one-third
of all adults.

Excess body weight is associated with excess morbidity and
mortality (1). Obesity is correlated with excess mortality and
is associated with increased risk of heart disease, stroke,
diabetes, some cancers, hypertension, osteoarthritis,
gallbladder disease, and disability (1-7). The health care
costs associated with obesity and its associated conditions
are thought to be substantial, and a recent study suggests
that the health care costs associated with obesity are rising
for both private and public payers (1,8). Among children and
adolescents, overweight increases the risk of hypertension,
high cholesterol, orthopedic disorders, sleep apnea, diabetes,
low self-esteem, and becoming an overweight adult (9,10).
Diet, physical inactivity, genetic factors, environment, and
health conditions all contribute to overweight and obesity. The
potential health benefits from reducing the prevalence of
overweight—and obesity in particular—are of significant public
health importance.

The prevalence of overweight (body mass index (BMI) greater
than or equal to 25) and obesity (BMI greater than or equal
to 30, a subset of overweight) changed little between the
early 1960s and 1976-1980 (Figure 7). Findings from the
National Health and Nutrition Examination Survey show
substantial increases in overweight among adults starting with
1988-1994 data. The upward trend in overweight since
1976-1980 reflects an increase in the percentage of adults
who are obese, although the adult population is heavier in
general (11). The percentage of adults 20-74 years of age
who are obese (BMI greater than or equal to 30) has more
than doubled from 15% in 1976-1980 to 35% in 2005-2006
(age-adjusted) (Figure 7). The sharp increases in the percentage
of adults who are obese seen from 1976-1980 to 1999-2000
have tapered off in more recent years (data table for Figure 7).
There was no significant change in the prevalence of adult
obesity between 2003-2004 and 2005-2006 (11). In contrast to
increases in obesity over time, the percentage of adults who are
overweight but not obese (BMI greater than or equal to 25 but
less than 30) has held steady at about one-third since
1960-1962 (Figure 7 and Table 72), although the trends for some
subgroups differ from the overall pattern.

The increasing prevalence of obesity among adults has been
accompanied by an increase of overweight among children
(defined as a BMI at or above the sex- and age-specific 95th
percentile BMI cut points from the 2000 CDC Growth Charts).
The percentage of children (6-11 years of age) and
adolescents (12-17 years of age) who are overweight has
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risen since 1976-1980. In 2005-2006, 15%-18% of
school-age children and adolescents were overweight
(Figure 7). The percentage of preschool-age children (2-5
years of age) who are overweight doubled from 1976-1980
(5%) to 2005-2006 (11%) (12) (Figure 7; also see Table 73).

Overall, the prevalence of obesity among adults did not vary by
sex. In 2003-2006, 33% of men and 35% of women 20-74 years
of age were obese (Table 72, age-adjusted). The prevalence of
obesity among women differed significantly by racial and ethnic
group (among the groups presented). In 2003-2006, one-half of
non-Hispanic black women and two-fiths of Mexican American
women were obese compared with one-third of non-Hispanic white
women. In contrast, the prevalence of obesity among men was
similar by race and ethnicity.
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Figure 7. Overweight and obesity, by age: United States, 1960-2006
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overweight but not obese as a BMI greater than or
equal to 25 but less than 30, and obese as a BMI
greater than or equal to 30. For children:
overweight is defined as a BMI at or above the
sex- and age-specific 95th percentile BMI cut
points from the 2000 CDC Growth Charts:

United States. Obese is not defined for children.
See data table for Figure 7.
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Sleep

In 2005-2006, women were more likely than men to report
having trouble sleeping or frequently using sleeping pills
or other medications to help them sleep.

Americans are not getting enough sleep, and it is more than
just a nighttime annoyance. Sleep deprivation affects decision
making, memory, and mood, in addition to negatively
impacting hormone release, glucose regulation, and
cardiovascular function (1,2). Sleep deprivation may also be
associated with the increased prevalence of obesity and
Type 2 diabetes (3). Lack of sleep has direct costs, including
the cost of physician visits for diagnosis and treatment of
insomnia, tests for the evaluation of sleep, prescription and
over-the-counter medications to aid sleep, and other types of
treatment for insomnia (4). Indirect societal costs include
increased absenteeism, decreased worker productivity, and
higher injury rates, including motor vehicle crash rates (4,5).

Primary insomnia is difficulty getting to sleep or staying
asleep, or having nonrefreshing sleep for at least 1 month
without any known physical or mental condition (6). Common
causes of primary insomnia include alcohol, caffeine, stress,
and anxiety. Secondary insomnia is insomnia caused by a
medical condition, often depression. Symptoms of insomnia
include difficulty falling asleep, waking up several times during
the night, and feeling tired. The new generation of
prescription medications may help sleep without the addictive
component of older medications, but as with all medications,
they are not without side effects or concerns (7,8).

In 2005-2006, 30% of American adults reported they often or
almost always (5-30 times in the past month) had trouble
sleeping, which included trouble falling asleep, staying asleep,
or waking up too early in the morning and not being able to
get back to sleep (data table for Figure 8). Women 18-64
years of age were more likely than men of the same age
group to report often or almost always having difficulty
sleeping in the past month (Figure 8). Among older adults,
women and men were equally as likely to report they often or
almost always had trouble sleeping.

In 2005-2006, 9% of American adults reported they often or
almost always (5-30 times in the past month) took sleeping
pills or other medications to help them sleep (data table for
Figure 8). Women 18-64 years of age were more likely than
men to have used sleeping pills or other medications in the
past month to help them sleep. Women 18-44 years of age
were nearly three times as likely, and women 45-64 were
nearly two and a half times as likely, as men of the same
age group to often or almost always use sleeping pills or
medications to help them sleep (Figure 8).
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Figure 8. Trouble sleeping or sleeping pill use in the past month among

adults 18 years of age and over, by sex and age: United States, 2005-2006
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Influenza and Pneumococcal
Vaccination Among Middle-age and
Older Adults

Between 1989 and 2007, influenza and pneumococcal
vaccination levels increased substantially, but differences
by age remain.

Vaccination of persons at risk for complications from influenza
is a key public health strategy for preventing morbidity and
mortality in the United States. In the United States, annual
epidemics of influenza occur typically during the winter
season (1). It was estimated that during 1990-1999,
approximately 36,000 of the respiratory and circulatory deaths
that occurred each year were associated with influenza (1).
During 1979-2001, an estimated 226,000 of the primary
respiratory and circulatory hospitalizations that occurred each
year, on average, were associated with influenza (2).

In April 2000, the Advisory Committee on Immunization
Practices (ACIP) recommended that all adults 50 years of
age and over receive an annual influenza vaccination (3). In
response to the unexpected shortfall in the 2000-2001 and
2004-2005 influenza vaccine supply, the ACIP and CDC
modified the universal recommendation for influenza
vaccination among adults 50 years of age and over and
established vaccine priority groups. These groups included
persons 65 years of age and over and children and adults
with chronic underlying health conditions (4,5).

Between 1989 and 1997, influenza vaccine coverage among
persons living in the community tripled for adults 50-64 years
of age and approximately doubled for all age groups of adults
65 years and over (Figure 9). Between 1997 and 2004,
influenza vaccine coverage remained essentially stable. As a
result of the 2004-2005 influenza vaccine shortage, 2005
estimates of vaccine coverage decreased among adults
50-64 years, 65-74 years, and 75-84 years of age and were
unchanged among adults 85 years of age and over. In 2006
and 2007, influenza vaccine coverage generally returned to
the 2004 level. Influenza vaccine coverage increases with
older age; persons 85 years of age and over were twice as
likely as those 50-64 years of age to have had a vaccination
in the past 12 months in 2007.
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Pneumococcal infection is a serious disease that kills more
people in the United States each year than any other
vaccine-preventable bacterial disease (6). Each year in the
United States, pneumococcal infection causes an estimated
40,000 deaths, with the highest death rates among older
persons and those with underlying medical conditions. A
one-time pneumococcal polysaccharide vaccine has been
recommended by the ACIP since 1997 for all adults 65 years
of age and over.

Between 1989 and 2007, the percentage of noninstitution-
alized adults 65 years of age and over who reported ever
having received a pneumococcal vaccination increased from
14% to 58% (Figure 9). Pneumococcal vaccination coverage
has remained consistently below that of influenza vaccination
coverage. Pneumococcal vaccination rates were lower among
adults 65-74 years of age than among adults 75-84 years of
age and 85 years of age and over.
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Figure 9. Influenza and pneumococcal vaccination among middle-age and
older adults, by age: United States, 1989-2007
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Immunization Practices recommended universal Survey.

pneumococcal vaccination for adults 65 years of age
and over, and in 2000 they recommended universal
influenza vaccination for adults 50 years of age and
over. See data table for Figure 9.
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Morbidity and Limitation of
Activity

Poverty and Chronic Conditions

Poverty is strongly associated with diabetes, serious
heart conditions, and hypertension among adults 45-64
years of age.

Studies of adult health have shown an association between
income and health (1,2). The relationship between income
and health problems reflects both the effect of income on
health and the effect of poor health on the ability to work and
earn a living. Poverty is associated with some modifiable risk
factors for hypertension, diabetes, and heart disease. Obesity
and inactivity are modifiable risk factors for diabetes, heart
disease, and hypertension (3-5). Cigarette smoking is a
modifiable risk factor for heart disease and high blood
pressure. Poverty is associated with higher levels of inactivity
(Table 71) and cigarette smoking (6) but not with obesity
(Table 72). Poverty is also associated with factors that affect
access to health care, such as being uninsured (Table 140)
and delaying or not receiving needed medical care or
prescription medications due to cost (Table 77).

Data from the National Health Interview Survey were used to
assess the prevalence of diagnosed hypertension, diabetes,
and serious heart conditions among noninstitutionalized adults
45-64 years of age—the time in life when the prevalence of
these conditions begins to rise (6) (Tables 51 and 68).
Prevalence estimates are based on respondent reports of
ever being told by a physician or other health professional
that they had the specified health condition. The prevalence
of these conditions is underestimated because some persons
may have the condition but have not been diagnosed yet.
This is especially of concern for diabetes, which in the early
stages is often asymptomatic and requires a blood test for
diagnosis. However, data from the National Health and
Nutrition Examination Survey, in which respondents report
conditions and also undergo clinical examination and
laboratory testing, indicate that undiagnosed diabetes was not
more common among lower income persons (7).

The prevalence of respondent-reported diagnosed
hypertension, diabetes, and serious heart conditions was
higher among poor adults 45-64 years of age than among
their higher income counterparts. In 2007, poor adults in that
age group were 56% more likely than those with family
income more than twice the poverty level to have diagnosed
hypertension and more than twice as likely to have diagnosed
diabetes or diagnosed serious heart conditions (Figure 10).
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The percentage of poor adults 45-64 years of age with
hypertension was similar to the percentage of higher
income persons who were 65-74 years of age (46%-48%;
data table for Figure 10). Also, for diabetes, the estimates
were similar for poor persons 45-64 years of age and
higher-income persons 65-74 years of age (18%-19%;

data table for Figure 10). By 65-74 years of age, the poverty
differentials for the selected chronic conditions had narrowed,
and among those 75 years of age and over had disappeared
(data table for Figure 10).
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Figure 10. Hypertension, diabetes, and serious heart conditions among
adults 45-64 years of age, by percent of poverty level: United States, 2007
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ever being told by a doctor or other health
professional. Serious heart disease includes
heart attack, coronary heart disease, or angina.
Hypertension is told on at least two occasions.
See data table for Figure 10.
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SOURCE: CDC/NCHS, National Health
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Occupational Health

The rate of reported nonfatal occupational injuries and
illnesses in private industries was cut in half between 1989
(8.6 cases per 100 full-time workers) and 2007 (4.2 cases).

Health and safety in the workplace have long been of
concern. In 1912, the Bureau of Labor Statistics launched a
survey of workplace conditions, studying industrial accidents
in the iron and steel industry (1). The 1919 Conference on
Industrial Hygiene was one of the first major attempts to
examine the issues related to occupational health (2). Early
efforts to improve the workplace were local and often
industry-specific, such as regulations aimed at improving
mining safety (2). Ongoing data collection of workplace injury
data began in the 1930s, but efforts were hampered because
reporting was voluntary. The modern era of occupational
health and safety began in 1970 with the creation of the
Occupational Safety and Health Administration (OSHA) and
the National Institute for Occupational Safety and Health
(NIOSH). OSHA is charged with promoting health and safety
in the workplace by setting and enforcing standards. NIOSH
is responsible for providing research, education, and training
in the field of occupational safety and health (3).

OSHA regulations require that employers maintain records of
occupational fatalities, injuries, and illnesses. The Bureau of
Labor Statistics conducts the Survey of Occupational Injuries
and llinesses (SOII) to collect data on occupational injuries
and illnesses from a sample of establishments. The SOIll is a
federal/state program that collects statistics that are used to
identify problems with workplace safety and develop programs
to improve workplace safety (see Appendix I, Survey of
Occupational Injuries and llinesses). Data include the number
of new nonfatal injuries and illnesses in private industry,
including those cases requiring days away from work (also
see Table 46). OSHA instituted data collection changes in
1992, 1995, and 2002 aimed at improving data quality (4).
These data collection changes may affect the comparability of
the data over time. Therefore, caution is urged when
interpreting trends. A recent House of Representatives

report (5) reviewed the importance of accurate recordkeeping
by employers, including evidence that injuries and illnesses
are significantly underreported (6-8). The hearings included
testimony on the reasons why injury and illness statistics
may be underreported. See Technical Notes for more
information.
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The rate of reported nonfatal occupational injuries and
illnesses in private industry was cut in half between 1989 (8.6
cases per 100 full-time workers) and 2007 (4.2 cases)
(Figure 11). More than 95% of these cases are related to
occupational injuries, such as a cuts, fractures, or sprains
resulting from work-related events or exposures. The
remaining cases are occupational illness cases, including
acute and chronic illnesses or diseases caused by inhalation,
absorption, ingestion, or direct contact associated with
employment (3,4).

Data on fatal occupational injuries are collected separately
from nonfatal injuries and ilinesses (3) (see Appendix I,
Census of Fatal Occupational Injuries). In 2007, 5,657
workers were killed on the job, for a rate of 3.8 deaths from
injury per 100,000 employed workers (Table 45). This is a
decrease from 4.9 deaths per 100,000 employed workers in
1995. The industries with the highest rates of fatal injuries in
2007 were agriculture, forestry, fishing, and hunting (27.9);
mining (25.1); and transportation and warehousing (16.9).
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Figure 11. Nonfatal occupational injuries and ilinesses in private industry:
United States, 1989-2007
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SOURCE: U.S. Department of Labor, Bureau of
Labor Statistics, Survey of Occupational Injuries
and llinesses.
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Depression

In 2005-2006, women (6.6%) were about 50% more likely
to have current depression than men (4.4%).

Depression is a common condition that has been described
as one of the world’s most burdensome (1,2). Depression is
typified by difficulties with mood, sleep, feelings of self-worth,
and concentration and energy levels (3). Depression is
associated with increased morbidity and mortality, reduced
productivity, and poorer quality of life (4-8). Major depression
may be incapacitating (6,8). The introduction of a new class
of antidepressant drugs—selective serotonin reuptake
inhibitors (SSRIs)—represented a major technological advance
in the treatment of this condition (9) (Figure 23), yet
depression remains underdiagnosed and inadequately treated
(1,6,10).

Depression is measured through a self-reported assessment
based on a series of questions in the National Health and
Nutrition Examination Survey 2005-2006 component. The
Patient Health Questionnaire (PHQ) included nine questions
on the signs and symptoms of depression experienced by
respondents in the 2 weeks prior to interview. Respondents
indicated how frequently they felt down, had trouble sleeping,
had little energy, felt bad about themselves, and other
symptoms. Responses were scored based on the frequency
of these symptoms, from “not at all” (0) to “nearly every
day” (3). A score of 10 or higher (out of a possible total score
of 27) was classified as depression in this analysis (11,12).
For more information on the measure of depression used in
this analysis, see Technical Notes.

In 2005-2006, 5.5% of adults 18 years of age and over were
classified as having depression, based on symptoms over the
prior 2 weeks. Women were about 50% more likely to have
current depression than men (Figure 12). In 2005-2006, 6.6%
of women and 4.4% of men were classified as having
depression. Depression was significantly more common
among those 40-59 years of age (7.3%) than among younger
adults 18-39 years of age (4.7%) and older adults 60 years
of age and over (4.0%).
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Figure 12. Depression among adults 18 years of age and over, by sex
and age: United States, 2005-2006

Total

Sex
Men
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Age
18-39 years
40-59 years

60 years and over

Men

18-39 years
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60 years and over

Women
18-39 years
40-59 years 8.6
60 years and over
10 15
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* Estimates are considered unreliable. SOURCE: CDC/NCHS, National Health
Data not shown have a relative standard and Nutrition Examination Survey.

error greater than 30%.
NOTE: See data table for Figure 12.
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Limitation of Activity Caused by

Chronic Conditions: Children 1

Conditions associated with learning, emotional,
behavioral, and developmental problems are among the
leading causes of activity limitation among children.

Limitation of activity due to chronic physical, mental, or
emotional conditions is a broad measure of health and
functioning that gauges a child’s ability to engage in major
age-appropriate activities. This measure of health is also
related to a child’s need for special educational and medical
services. The National Health Interview Survey identifies
children with activity limitation through questions about
specific limitations in activities such as play, self-care,
walking, memory, and other activities, and the current use of
special education or early intervention services. Estimates of
the number of children with an activity limitation may differ
depending on the type of limitations included and the
methods used to identify them (1).

Between 1997 and 2007, the percentage of children with
activity limitation was 7% (2). In 2006-2007, the percentage
of younger (8%) and older (9%) school-age children with
activity limitation was double the percentage of preschoolers
with activity limitation (4%) (3). Most school-age children with
activity limitation were identified as limited solely by their
participation in special education (4).

In 2006-2007, chronic health conditions causing activity
limitation in children varied by age (Figure 13). A speech
problem, mental retardation, and asthma were identified by
parents as the leading causes of activity limitation among
preschool children. Learning disability and attention-
deficit/hyperactivity disorder (ADHD or ADD) were mentioned
as important causes of activity limitation among all school-age
children. Among younger school-age children (5-11 years of
age), a speech problem was also reported as an important
condition causing activity limitation. Among older school-age
children (12-17 years), a mental, emotional, or behavioral
problem (other than ADHD or mental retardation or another
developmental problem) was reported as an important
condition causing activity limitation.
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Figure 13. Limitation of activity caused by selected chronic health conditions
among children, by age: United States, 2006—-2007
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NOTES: ADHD is attention-deficit/hyperactivity
disorder. Data are for noninstitutionalized children.
Children with more than one chronic health condition
causing activity limitation were counted in each
category. See data table for Figure 13.
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Limitation of Activity Caused by
Chronic Conditions: Working-age and
Older Adults

Arthritis and other musculoskeletal conditions are the
most frequently reported cause of activity limitation
among both working-age and older adults.

Chronic physical, mental, and emotional conditions can limit
the ability of adults to perform important activities such as
working and doing everyday household chores. With
advancing age, an increasing percentage of adults experience
limitation of activity. Estimates of the number of working-age
and older adults with limitation of activity are important for
determining current and future health care needs and
associated costs (1,2).

Between 1997 and 2007, the percentage of
noninstitutionalized working-age adults 18-64 years of age
reporting an activity limitation caused by a chronic health
condition remained relatively stable at 10% (3). In 2006-2007,
the percentage of working-age adults who reported limitations
ranged from 6% at age 18-44 years to 20% at age 55-64
years (3). Arthritis and other musculoskeletal conditions were
the most frequently mentioned conditions causing limitation
among working-age adults of all ages in 2006-2007

(Figure 14). Among adults 18-44 years of age, mental illness
was the second leading cause of activity limitation. Among
adults 45-64 years of age, heart and circulatory conditions
were the second leading cause of limitation, and mental
illness was another frequently mentioned condition.

(Continued)
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Figure 14. Limitation of activity caused by selected chronic health
conditions among working-age adults, by age: United States, 2006—-2007
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each category. See data table for Figure 14.
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Limitation of Activity Caused by
Chronic Conditions: Working-age and
Older Adults (continued)

The percentage of noninstitutionalized adults 65 years of age
and over with limitation of activity decreased from 39% to
36% between 1997 and 1999 and then remained at
34%-35% between 2000 and 2007 (3). In 2006-2007, the
percentage of older adults with limitation of activity increased
from 26% of 65-74 year olds, to 36% of 75-84 year olds,
and to 62% of adults 85 years old and over (3). Arthritis and
other musculoskeletal conditions were the most frequently
mentioned chronic conditions causing limitation of activity
(Figure 15). Heart and circulatory conditions were the second
leading cause of activity limitation. Among noninstitutionalized
adults 85 years and over, senility or dementia, vision
conditions, and hearing problems were frequently mentioned
causes of activity limitation.
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Figure 15. Limitation of activity caused by selected chronic health conditions
among older adults, by age: United States, 2006—-2007
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Mortality

Life Expectancy

The gap in life expectancy at birth between white
persons and black persons persists but has narrowed
since 1990.

Life expectancy is a measure often used to gauge the overall
health of a population. As a summary measure of mortality,
life expectancy represents the average number of years of life
that could be expected if current death rates were to remain
constant. Shifts in life expectancy are often used to describe
trends in mortality. Life expectancy at birth is strongly
influenced by infant and child mortality. Life expectancy later
in life reflects death rates at or above a given age and is
independent of the effect of mortality at younger ages (1).

From 1900 through 2006, life expectancy at birth increased
from 46 to 75 years for men and from 48 to 80 years for
women (Table 24). Life expectancy at age 65 also increased
during this period (2). Among men, life expectancy at age 65
rose from 13 to 17 years, and among women from 15 to 20
years, from 1950 through 2006 (Table 24). Improved access
to health care, advances in medicine, healthier lifestyles, and
better health before age 65 are factors underlying decreased
death rates among older Americans.

In 2006, life expectancy at birth was 76 years for white males
compared with 70 years for black males, and was 81 years
for white females compared with 77 years for black females
(data table for Figure 16). Life expectancy at hirth increased
more for the black than for the white population between
1990 and 2006 (Figure 16). During this period, the gap in life
expectancy between white males and black males narrowed
from 8 years to 6 years (data table for Figure 16). During the
same period, the gap in life expectancy between white
females and black females decreased from 6 years to 4
years.

The gap in life expectancy between white and black people at
age 65 years is narrower than at birth. Since 1990, the
difference in life expectancy at age 65 between white males
and black males has remained a stable 2-year difference. In
2006, life expectancy at age 65 was 17 years for white males
and 15 years for black males. The difference in life
expectancy between white and black females has also been
stable in recent years; in 2006, at age 65, white females and
black females could expect to live an additional 20 and 19
years, respectively.
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Figure 16. Life expectancy at birth and at 65 years of age, by race and sex:
United States, 1970-2006
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based on Census 2000. See data table for Figure 16.
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Infant Mortality

After declining substantially between 1950 and 2000,
infant, neonatal, and postneonatal mortality rates have
remained constant in recent years.

The infant mortality rate—the risk of death during the first
year of life—is related to the underlying health of the mother,
public health practices, socioeconomic conditions, and the
availability and use of appropriate health care for infants and
pregnant women. Disorders related to short gestation and low
birthweight, and congenital malformations, are the leading
causes of death during the neonatal period (less than 28
days of life). Sudden infant death syndrome (SIDS) and
congenital malformations rank as the leading causes of infant
deaths during the postneonatal period (28 days through 11
months of life) (1). Results from a new analysis of
preterm-related causes of death show that 37% of infant
deaths in 2005 were due to preterm-related causes (2).

From 2000-2006, there was little progress in lowering the
U.S. infant mortality rate. The infant mortality rate decreased
2.6%, from 6.87 per 1,000 live hirths in 2005 to 6.69 in

2006 (3) (Figure 17). The 2006 infant mortality rate was 77%
lower than in 1950 due to annual declines from 1960-2000.
Infant mortality rates fell fairly rapidly from 1950 to 1980, then
more slowly until 1995, and have declined much more slowly
since 1995.

Infant mortality rates have declined for most racial and ethnic
groups, but large disparities among the groups remain. During
1995-2006, the infant mortality rate was consistently highest
for infants of non-Hispanic black mothers. Infant mortality
rates were also high among infants of American Indian or
Alaska Native mothers and Puerto Rican mothers. Infants of
Central and South American mothers, Asian mothers, and
Cuban mothers had lower infant mortality rates (2,3).
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Figure 17. Infant, neonatal, and postneonatal mortality rates: United States,

1950-2006
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NOTES: Infant is defined as under 1 year of
age, neonatal as under 28 days of age, and
postneonatal as 28 days through 11 months of
life. See data table for Figure 17.
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SOURCE: CDC/NCHS, National Vital Statistics
System.
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Leading Causes of Death for All Ages

Mortality from heart disease, stroke, and unintentional
injuries is substantially lower than in 1950.

In 2006, a total of 2.4 million deaths were reported in the
United States (Table 28). The overall age-adjusted death rate
was 46% lower in 2006 than in 1950 (Figure 18). The
reduction in overall mortality since 1950 was driven mostly by
declines in mortality from heart disease, stroke, and
unintentional injuries (Figure 18).

In 2006, the age-adjusted death rate for heart disease—the
leading cause of death—was 66% lower than the rate in 1950
(Figure 18 and Table 32). The age-adjusted death rate for
stroke (cerebrovascular disease), the third leading cause of
death, had declined 76% since 1950 (Table 33). Heart
disease and stroke mortality are associated with risk factors
such as diabetes, high cholesterol, high blood pressure,
smoking, and dietary factors (1,2). Other important factors
include socioeconomic status, obesity, and physical inactivity.
Factors contributing to the decline in heart disease and stroke
mortality include better control of risk factors, improved
access to screening, increased early detection, and better
treatment and care, including new drugs and expanded uses
for existing drugs (2).

Overall age-adjusted death rates for cancer, the second
leading cause of death, rose between 1960 and 1990 and
then declined (Figure 18 and Table 34). Between 1990 and
2006, overall death rates for cancer declined 16%. The trend
in the overall cancer death rate reflects in part the trend in
the death rate for lung cancer (Table 35). Since 1970, the
death rate for lung cancer for the total population has been
higher than the death rate for any other cancer site.

Chronic lower respiratory diseases (CLRD) were the fourth
leading cause of death in 2006. CLRD included deaths from
bronchitis, emphysema, and asthma. The age-adjusted death
rate for CLRD in 2006 was 43% higher than the rate in 1980
(Figure 18 and Table 37).

The fifth leading cause of death in 2006 was unintentional
injuries. Age-adjusted death rates for unintentional injuries
declined during the period 1950-1992 (Figure 18 and

Table 26). Since 1992, the unintentional injury mortality rate
has gradually increased. Despite recent increases, the death
rate for unintentional injuries in 2006 was 49% lower than in
1950.
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The sixth leading cause of death in 2006 was diabetes.
Following a period of decline in the 1970s and some
fluctuation in the early 1980s, the age-adjusted death rate for
diabetes increased 48% between 1986 and 2002 (Figure 18).
As the prevalence of diabetes increases (also see Table 51),
there have been efforts to improve reporting of diabetes on
death certificates, and changes in death rates for diabetes
over time may reflect those efforts (3). The rate has
decreased slightly since 2002. The rate in 2006 was 8%
lower than the rate in 2002.
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Figure 18. Death rates for leading causes of death for all ages: United States,
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for all ages in 2006. Starting with 1999 data,
causes of death were coded according to the
International Classification of Diseases, tenth
revision (ICD-10). See data table for Figure 18.
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Health Insurance and
Expenditures

Health Insurance at the Time of
Interview

Between 1999 and 2007, the percentage of people under
age 65 years with private health insurance declined, while
enrollment in public coverage programs expanded.

Health insurance coverage is an important determinant of
access to health care (1). Uninsured children and adults
under 65 years of age are substantially less likely to have a
usual source of health care or a recent health care visit than
their insured counterparts (Tables 75-77 and 79-80).
Uninsured people are more likely to forego needed health
care because they cannot afford it (Table 77). The major
source of coverage for persons under 65 years of age is
private employer-sponsored group health insurance

(Table 138). Private health insurance may also be purchased
on an individual basis, but is generally more costly and tends
to provide less adequate coverage than group health
insurance. Public programs such as Medicaid and the
Children’s Health Insurance Program (CHIP) provide coverage
for many low-income children and adults (Table 139). Almost
all adults 65 years of age and over are covered by the
Medicare program, resulting in very few older adults without
health insurance. Medicare enrollees may obtain additional
private or public coverage to supplement their Medicare
benefit package.

To estimate the percentage of people without coverage at a
point in time, respondents to the National Health Interview
Survey (NHIS) were asked whether they had health insurance
at the time of their interview (Figure 19) (see Appendix I,
Health insurance coverage). Between 1984 and 1994, private
coverage declined among people under 65 years of age,
while Medicaid enrollment and the percentage with no health
insurance increased (Figure 19; Appendix I, Health insurance
coverage). After rising to 73% in 1999, the percentage with
private health insurance declined, reaching 67% in 2007. This
decrease has been offset by an increase in the percentage
with Medicaid or CHIP, resulting in little change in the
percentage of persons under age 65 years who were
uninsured.
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In recent years, 16%-17% of people under 65 years of age
had no health insurance at the time of their interview

(Table 140), and 12% of people under 65 lacked insurance
coverage for more than 12 months, making them chronically
uninsured (data table for Figure 20). In 2007, cost was cited
by more than one-half of these uninsured as the reason for
their lack of coverage (2). Other reasons given were having
lost a job or a change in employment (25%), Medicaid
benefits stopped (11%), and ineligibility for family insurance
coverage due to age or leaving school (8%).
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Figure 19. Health insurance coverage at the time of interview among
persons under 65 years of age: United States, 1984-2007

100
80
Private
60
c
()
o
@)
o
40
20
%
Medicaid
0 T T T T T
1984 1989 1994 1999 2007
Year
NOTES: Estimates for 2000-2002 were SOURCE: CDC/NCHS, National Health
calculated using 2000-based sample Interview Survey.

weights and may differ from estimates in
other reports that used 1990-based sample
weights for 2000-2002 estimates. See
data table for Figure 19.
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Length of Time Without Health
Insurance

People of Mexican origin are more likely than those in
other racial or ethnic groups to be uninsured for more
than 12 months.

Many people under age 65 years, particularly those with low
income, do not have health insurance coverage consistently
throughout the year. Reasons for discontinuities in coverage
may include loss or change of employment and financial
reversals, divorce, births and other changes in life
circumstances, and migration between states. Chronically
uninsured adults under age 65 experience greater declines in
health status and die sooner than adults with continuous
health insurance coverage because they are less likely to
receive routine care, basic preventive services, and
medications to manage conditions (1).

To estimate the percentage without coverage for different
lengths of time, those covered by health insurance at the time
of interview were asked whether there was any time during
the 12 months prior to the interview when they did not have
health insurance and those who were uninsured at the time
of interview were asked how long it had been since they last
had health coverage (Figure 20). In 2007, 21% of people
under 65 years of age reported being uninsured for at least
part of the 12 months prior to interview (Figure 20). Among
those who reported any time without insurance coverage
during the 12 months prior to interview, the majority reported
being uninsured for more than 12 months. About 12% of
people under age 65 reported being uninsured for more than
12 months, 8% reported being uninsured for any period up to
12 months, and 1% reported being uninsured and had
missing data for the length of time they were uninsured (see
data table for Figure 20).

Children under 18 years of age were less likely to be
uninsured than were adults because low-income children are
eligible for public programs such as CHIP designed
specifically for them. The percentage of adults under age 65
without health insurance coverage decreased with age
(Figure 20). In 2007, adults 18-34 years of age were more
likely than adults 55-64 years of age to lack coverage for at
least part of the 12 months prior to interview (33%-35%,
compared with 13%) (Figure 20). About 18%-20% of adults
18-34 years of age lacked coverage for more than 12
months.
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More than one-third of people with low family income (less
than twice the poverty level) had no health insurance
coverage for at least part of the 12 months prior to interview,
compared with 14% of those with higher family income
(Figure 20). More than one-fifth of people in these lower
income families were uninsured for more than 12 months,
compared with 7% of people in higher income families.
People of Mexican origin were more likely than those in any
other racial or ethnic group to be uninsured for at least part
of the 12 months prior to interview. In 2007, 39% of
Mexican-origin people lacked coverage for at least part of the
12 months prior to interview, with 29% lacking coverage for
more than 12 months (Figure 20).
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Figure 20. Uninsured for at least part of the 12 months prior to interview among
persons under 65 years of age, by length of time uninsured and selected
characteristics: United States, 2007
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Bureau poverty thresholds. See data table for

Figure 20.
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Personal Health Care Expenditures

In 2007, personal health care expenditures totaled $1.9
trillion.

In 2007, the United States spent $2.2 trillion (more than
$7,400 per person) on health care, which accounted for 16%
(up from 14% in 2000) of its gross domestic product (GDP)—
a greater share than in any other developed country for which
data are collected by the Organisation for Economic
Co-operation and Development (Tables 122 and 123).

Personal health care expenditures—a component of national
health expenditures that includes spending for hospital care,
physician services, prescription drugs, nursing home care,
dental care, and home health and other types of medical
care—totaled $1.9 trillion in 2007 and accounted for 84% of
national health expenditures. The remaining 16% was spent
on program administration, government public health activities,
noncommercial research, and structures and equipment (1)
(Table 126).

Personal health care expenditures vary sharply by age. In
2004, estimates of per capita personal health care
expenditures ranged from $2,700 among children under 19
years of age to $25,700 among persons 85 years of age and
over (Table 128). Among persons 85 years of age and over,
per capita expenditures were highest for nursing home and
hospital care, at $8,700 and $7,900, respectively.

Private funds paid for slightly more than one-half (55%) of
personal health care expenditures in 2007, with private health
insurance accounting for 36% of total personal health
expenditures in 2007 and out-of-pocket payments accounting
for 14% (Figure 21). Public (government) funds paid for 45%
of personal health care expenditures. Medicare paid for 22%,
federal Medicaid and CHIP 9%, and state Medicaid and CHIP
7% of personal health care expenditures. Between 1990 and
2007, the share of personal health care expenditures paid out
of pocket decreased from 22% to 14%, while the shares paid
by private insurance and Medicare increased (Table 127 and
also see Figure 22).

In 2007, 37% of personal health care expenditures were for
hospital care, 26% for physician services, 12% for prescription
drugs, 7% for nursing home care, 5% for dental care, 3% for
home health care, and the remaining 10% for other personal
health care, including visits to nonphysician medical providers,
medical supplies, and other health services (Figure 21). The
share of total personal health care expenditures devoted to
hospital care decreased from 41% in 1990 to 37% in 2007,
while the share for prescription drug expenditures nearly
doubled, from 7% to 12%, over the same period (Table 127).

54

Reference

Hartman M, Martin A, McDonnell P, Catlin A, and the National
Health Expenditure Accounts Team. National health spending
in 2007: Slower drug spending contributes to lowest rate of
overall growth since 1998. Health Aff (Millwood)
2009;28(1):246-61.

Chartbook | Health, United States, 2009



Click here for spreadsheet version Click here for Powerpoint

Figure 21. Personal health care expenditures, by source of funds and type of
expenditures: United States, 2007

Expenditures: $1.9 trillion
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Personal Health Care Expenditures by
Source of Funds

Personal health care expenditures paid by Medicaid have
increased on average 9% per year, Medicare 8% per year,
private health insurance 7% per year, and out-of-pocket
payments 4% per year since 1990.

Personal health care expenditures include all spending for
health services and supplies except program administration,
the net cost of private insurance, and government public
health activities. Between 1990 and 2007, total personal
health expenditures tripled, increasing from $600 hillion to
$1.9 trillion (data table for Figure 22). During this period, per
capita personal health care expenditures increased from
about $2,400 to $6,200 (Table 127). If spending growth
continues at the current rate, the Congressional Budget Office
(CBO) estimates that total spending on health care (including
nonpersonal expenditures such as construction and research)
will rise from 16% of gross domestic product (GDP) in 2007
to 25% in 2025, 37% in 2050, and 49% in 2082 (1).

In 2007, slightly over one-half ($1 trillion) of personal health
care expenditures were paid by private sources, including
private health insurance, out-of-pocket payments by
consumers, and philanthropy or other privately provided care.
Public sources paid the remaining $850 billion, with the bulk
being paid by the Medicare and Medicaid programs

(Figure 21).

Although the percentage of people under age 65 years with
private health insurance coverage has decreased from 76% in
1989 to 67% in 2007 (Figure 19), personal health care
expenditures have increased rapidly in the private sector,
particularly expenditures paid by private health insurance
(Figure 22). Between 1990 and 1999, private health insurance
expenditures increased, on average, 6.8% per year and
increased at a faster rate from 2000 to 2007 (on average,
7.8% per year) (data table for Figure 22). The bulk of private
expenditures are paid by private health insurance and
increased from 55% in 1990 to 66% in 2007 (data table for
Figure 22).

Aggregate out-of-pocket expenditures increased at a slower
rate than private health insurance, increasing on average
3.4% per year between 1990 and 1999 (data table for

Figure 22). Out-of-pocket expenditures grew more rapidly
between 2000 and 2007, when the average annual increase
in out-of-pocket expenditures was 4.9% (data table for

Figure 22). The share of total personal health care
expenditures paid out of pocket declined from 22% in 1990 to
14% in 2007 (data table for Figure 22).
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Medicare and Medicaid expenditures have been increasing at
a rapid rate, and the increase is a subject of much concern
because CBO estimated that federal spending on Medicare
(excluding beneficiaries’ premiums) and Medicaid will rise
from 4% of GDP in 2007 to 7% in 2025, 12% in 2050, and
19% in 2082 (1). Between 1990 and 1999, Medicare
expenditures increased on average 7.6% per year, (Figure 22
and Table 127). The Balanced Budget Act of 1997 included
several provisions to control Medicare spending growth, which
temporarily reduced Medicare expenditure growth. However,
since 2000, Medicare expenditures have increased an
average of 9.6% per year (data table for Figure 22). Recent
growth in Medicare spending is attributable in part to Part D
prescription drug coverage, which started in 2006, and to
increased enrollment in Medicare Advantage plans since
2004 (2). Between 1990 and 2007, the share of personal
health care expenditures paid by Medicare grew from 18% to
22% (data table for Figure 22).

Medicaid expenditures are shared by the federal and state
governments, and the federal contribution varies by state (3).
The Omnibus Reconciliation Act of 1987 (OBRA 87)
expanded Medicaid coverage, including giving states the
option of covering infants under the age of 1 and pregnant
women in families with income up to 185% of the federal
poverty level. The Children’s Health Insurance Program
(CHIP), begun in 1998, extends public health care coverage
to eligible uninsured low-income children. CHIP remains a
small percentage (less than 1%) of total personal health care
expenditures (Table 127). State Medicaid and CHIP expenditures
increased, on average, 10.3% per year from 1990 to 1999
(data table for Figure 22). Growth in state Medicaid and CHIP
expenditures has slowed somewhat since 2000, with an 8.0%
average annual increase (data table for Figure 22). Federal
Medicaid and CHIP expenditures increased an average of 10.8%
per year from 1990 to 1999 and slowed to 6.6% from 2000 to
2007 (data table for Figure 22). Between 1990 and 2007, the
share of personal health care expenditures paid by Medicaid
(both state and federal programs) increased from 11% to 16%
(data table for Figure 22).

Personal health expenditure increases are a product of the
number of people in different public and private programs and
plans, the volume of services provided, and the expenditure
per service provided. Much of the increase in the Medicare
and Medicaid program expenditures is due to increased
enrollment and use of services, rather than increases in the
amount paid per service, because these programs have
regulated fee schedules or budgets that help control price
increases (4). In contrast, enrollment in private health
insurance plans has declined in recent years, yet
expenditures continue to rise (2).

(Continued)
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Figure 22. Personal health care expenditures, by source of funds: United States,
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Personal Health Care Expenditures by
Source of Funds (Continued)
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Special Feature: Medical
Technology

Introduction and Timeline

Technology continues to transform the medical care
system and to improve length and quality of life—but at
substantial cost.

It is almost inconceivable to think about providing health care
in today’'s world without medical devices, machinery, tests,
computers, prosthetics, or drugs. Medical technology can be
defined as the application of science to develop solutions to
health problems or issues such as the prevention or delay of
onset of diseases or the promotion and monitoring of good
health (1,2). Examples of medical technology include medical
and surgical procedures (angioplasty, joint replacements,
organ transplants), diagnostic tests (laboratory tests, biopsies,
imaging), drugs (biologic agents, pharmaceuticals, vaccines),
medical devices (implantable defibrillators, stents), prosthetics
(artificial body parts), and new support systems (electronic
medical records, e-prescribing, and telemedicine).

Figure 23 provides examples of selected key health care
technologies developed in the past two centuries that have
greatly influenced medical practice and health care outcomes.
New vaccines may eliminate or greatly reduce the incidence
and prevalence of many diseases, and antibiotics and other
drugs can treat previously untreatable pathogens. Genetic
typing offers the opportunity for early diagnosis and
individualized therapies. New technologies can also improve
on existing ones, such as new drugs that have fewer side
effects and surgical advances such as laparoscopic
techniques, which are less invasive and have a quicker
recovery time than traditional surgery. New indications for
existing therapies are common, such as fluoxetine, originally
used for depression and now also used for premenstrual
dysphoria, and atomoxetine, originally used for Parkinson
disease and now also used for attention-deficit/hyperactivity
disorder (3). Combinations of technologies can be more
effective than individual ones, such as the combination
“cocktail” now used to treat HIV/AIDS, combination
chemotherapy for many types of cancers, and the recent
creation of scanning machines that combine positron emission
tomography and computed tomography (PET/CT) or PET and
magnetic resonance imaging (PET/MRI).

As some technologies become easier to use and less
expensive, as equipment becomes more transportable, and as
recovery times for procedures are reduced, even complex
technologies can diffuse out of hospitals and institutional
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settings and into ambulatory surgery centers, provider offices,
outpatient facilities, imaging centers, and patients’ homes,
making the technologies more accessible. Technologies have
shifted out of institutional settings and into ambulatory surgery
centers (Figure 29) and from hospitals into the home.
Telemedicine, or the use of technology to remotely diagnose
and treat conditions through electronic envisioning and data
transfer, can provide services to remote or underserved

areas (4).

New types of medical equipment, procedures, and devices
have created the need for personnel with specialized training
in their use, in some cases creating entirely new professions.
Medical specialists such as radiation oncologists, medical
geneticists, and surgical subspecialists, as well as allied and
support professions such as medical sonographers, radiation
technologists, and laboratory technicians, have all been
created to use specific types of technology (Table 111).

The infrastructure necessary to support more complex
technologies is also considered to be a part of medical
technology. Use of electronic medical records and electronic
prescribing are methods for coordinating the increasingly
complex array of services provided, as well as allowing for
electronic checks of quality to reduce medical errors (for
example, drug interactions). The percentage of private
office-based physicians who work in offices with fully
functional electronic medical records remains low (4% in
2008) (5).

Because technologies have diffused into standard medical
practice, there are concerns about whether they are
consistently being used properly and about the quality of the
information provided by tests, imaging, and other
technological outputs (6,7). To address these concerns,
several laws and regulations have been enacted. These
include the Clinical Laboratory Improvement Amendments of
1988 (CLIA) and the Mammography Quality Standards Act
(MQSA, 1992). In July 2008 Congress passed the Medicare
Improvements for Patients and Providers Act (MIPPA).
Beginning January 1, 2012, MIPPA requires that “advanced
diagnostic imaging services” (diagnostic MRI, CT, and nuclear
medicine, including PET) be reimbursed by Medicare only if
performed by accredited facilities (7) (also see Figure 26).

Technologies applied to new populations and conditions
generally come at a cost to individuals and to society as a
whole. Technologies can be very expensive (e.g., heart
transplants, chemotherapy) or very inexpensive (e.g., the
Band Aid). Total expenditures for a given technology,
however, are determined by both use and cost; consequently,
widely used inexpensive technologies can often have higher
aggregate expenditures than rarely used expensive ones.
Some new technologies can be cost-saving—for example
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annual influenza vaccinations in high-risk children (8). Many
technologies, however, contribute to increases in overall
health care expenditures because they increase utilization
(e.g., more doctor visits may be needed to monitor new drug
therapies); they may be used on a larger number of patients;
they may be more expensive than technologies they replace;
or they may increase life expectancy in populations and thus
their lifetime health care costs (9). Therefore, although there
is general agreement that new technologies and new uses for
existing technologies are a major component of increases in
health care expenditures, the cumulative contribution of all
new technologies to rising medical expenditures, and how
technology can be used in the most cost-effective manner, is
a subject of much debate (10,11).

Medical technology expenditures are determined in large part
by how technologies are used by practitioners and patients,
and, for new technologies, how they diffuse into medical
practice. In addition to the potential benefit of using
technologies, use is also influenced by provider preferences,
patient preferences, legal and regulatory constraints, and
costs to both insurers and consumers (9,12). Use may be
increased relative to what may be considered most cost
effective because of overuse, errors in data interpretation,
overestimation of the benefits of technology or
underestimation of its risks, and defensive medicine. Patient
demand may be influenced by advertising or information
obtained from friends, the Internet, or other sources, and low
tolerance of ambiguity by provider or patient (more
information is always better) (13). Negative effects of
technologies can include unnecessary expenditures, false
positives that can spur additional testing or anxiety, and the
inefficient use of resources. Some providers may be inclined
to use the more profitable technologies, particularly when
these technologies are less invasive or better accepted by
patients than alternatives, such as counseling about lifestyle
changes, that patients may not accept or implement and over
which the provider has less control (9,14).

Once diffused into practice, it is often difficult to reduce the
use of technologies, even in situations where they have been
shown to be ineffective or not superior to less complex or
less expensive alternatives. Widespread use of electronic fetal
monitoring in low-risk deliveries continues, although there has
been evidence for many years that it is unnecessary, perhaps
even harmful (15). Diuretics have been shown to be more
successful than newer, more expensive drugs in controlling
hypertension for some patients (16).
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In general, Americans—both providers and consumers—
appear to be more willing and eager to adopt and use new
technologies than people in other countries (17). More rapid
acceptance of new technologies can be beneficial when they
are effective, but in some cases harmful effects can be
discovered only after widespread use. For example, use of
nonsteroidal anti-inflammatory drugs (NSAIDs) increased
substantially during the early 2000s, and it was not until
reports of complications were reported to the FDA that
studies showing adverse effects were publicized and use of
these drugs decreased (18,19).

Technology diffusion can differ by population group (e.g., by
income, race/ethnicity, gender, urbanization, or age),
producing inequalities in treatment (overuse or underuse) (20).
Women and black persons are significantly underrepresented
among Medicare patients with ischemic cardiomyopathy who
receive implantable cardioverter-defibrillators (21). Among
patients who had an initial consultation for rectal cancer,
black patients were 23% less likely to have chemotherapy
and 12% less likely to have radiation than white patients,
controlling for other factors (22). Higher spending is not
necessarily associated with higher quality, so it is often
difficult to determine whether some populations are overusing
or underusing specific technologies relative to others
(9,10,23).

The remainder of this Chartbook examines trends in, and use
of, important medical technologies, including use of new types
of imaging machinery; medical procedures that rely on
devices, machines, or highly technical processes; and
pharmaceuticals (Figures 25-30 and 32-35). Data are also
presented on the association between regulation and growth
in types of laboratories (Figure 24) and on differences in the
use of intensive care services by geographic location

(Figure 31). Figure 36 shows expenditures for selected
hospital stays with highly technological procedures.

Technology provides an increasing ability to monitor, prevent,
diagnose, control, and cure a growing number of health
conditions and to improve quality and length of life. Questions
remain, however, about how much innovation and
improvement in new and existing technologies is possible
when resources are constrained and health care expenditures
are rising to unacceptable levels, about the opportunity costs
of using one technology versus another (or neither), and
whether target populations are appropriately and equitably
served (11).
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Figure 23. History of medical technology: Selected milestones, 1816-2008

1816 Stethoscope invented.

1818 First successful human blood transfusion.

1842 First surgical operation using anesthesia with ether.
1851 Ophthalmoscope invented.

1852 Hypodermic syringe with plunger invented.

1855 Laryngoscope invented.

1879 First vaccine for cholera.
1895 First documented medical use of x-rays in medical imaging.
1896 Sphygmomanometer (mercury-based blood pressure meter) invented.

1899 First commercial bottle of aspirin sold.

1901 First electrocardiograph (ECG or EKG) machine.

1920 Band-Aid invented.

1922 Insulin first used to treat diabetes.
1923 First vaccine for diphtheria produced.
1924 First vaccine for tetanus produced. First human electroencephalogram (EEG) performed.

1927 First practical modern respirator (“iron lung”) invented.
1928 Penicillin’s antibacterial qualities discovered (first patient treated with penicillin in 1942).

1942 Pap test landmark article published that began dissemination of test into medical practice.
1943 First electron linear accelerator designed for radiation therapy developed.

1945 First practical human hemodialysis machine developed.

1947 First stereotactic devices for human neurosurgery invented.
1948 Plastic contact lens developed.
1949 First implant of intraocular lens.

1951 Tylenol (acetaminophen) approved by U.S. Food and Drug Administration (FDA).
1953 Heart/lung bypass machine first used in surgery on humans.
1955 Ultrasound first used on pregnant women. First polio vaccine (Salk) used on children.

1958 First cardiac pacemaker implanted. Artificial heart valve (modern prototype) developed.
1959 First kidney transplant with survival more than 1 year.
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Figure 23. History of medical technology: Selected milestones, 1816-2008—Con.

First hip replacement using a metal femoral head (hip joint) placed within a polyethylene
acetabular cup (hip socket).

First oral polio vaccine (Sabin) distributed.

First vaccine for measles. First coronary bypass surgery.

First portable defibrillator installed. First dedicated mammography unit developed.

First hospital neonatal intensive care unit (NICU) established.

1967 First human-to-human heart transplant.
1968 Amniocentesis first used to diagnose Down syndrome in unborn fetus.

Computed axial tomography (CAT) scan for brain invented.
First whole-body CAT scan invented.

First recorded positron emission tomography (PET) image.

First image of a human in a whole-body magnetic resonance imaging (MRI) scanner.
First in vitro fertilized (IVF) “test tube” baby born. First cochlear implant surgery.

1982 First permanent artificial heart implant. First biotechnology drug—Humulin, a form of human insulin
derived from recombinant DNA—approved by FDA.
1983

Cyclosporine approved by FDA.

1985 Implantable cardioverter defibrillator (ICD) approved by FDA.

1987 First laser surgery on a human cornea. First laparoscopic cholecystectomy using video technique.
First cholesterol-lowering statin drug, lovestatin (Mevacor), approved by FDA. First selective serotonin
reuptake inhibitor (SSRI), fluoxetine (Prozac), approved by FDA. First antiretroviral (ARV) drug,
zidovudine (AZT), approved by FDA.

1989 First proton-pump inhibitor, omeprazole (Prilosec), approved by FDA.
1992 Prostate-specific antigen (PSA) test approved by FDA.

1995 Lasik eye surgery approved by FDA. First protease inhibitor, saquinavir, approved by FDA, ushering
in the era of highly active antiretroviral therapy (HAART) for HIV disease.

2000 First robotic system for general laparoscopic surgery approved by FDA. First PET/CT hybrid scanner
commercially available.

2003 Drug-eluting stent for clogged arteries approved by FDA.
2004 64-Slice CT scanner approved by FDA.
2006 First vaccine for human papillomavirus (HPV) to protect against cervical cancer approved by FDA.

2008 Commercial hybrid PET/MRI scanner produced.
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Federally Regulated (CLIA)
Laboratories

The number of federally regulated (CLIA) laboratories has
grown substantially, fueled by an increase in laboratories
or other sites that obtain Certificates of Waiver to
perform only tests that are simple with low risk of an
erroneous result.

Clinical laboratories perform testing on materials derived from
the human body (including blood, urine, and tissues) (1). An
estimated 7-10 billion medical tests are performed each year.
Test results play a critical role in health assessment,
influencing the majority of medical decisions (2).

Technological advances have increased the simplicity of some
types of laboratory tests, while at the same time introducing
sophisticated tests that may require complex equipment and
highly trained staff (2).

Since 1992, the majority of facilities in the United States that
perform laboratory testing on human specimens are regulated
under the Clinical Laboratory Improvement Amendments of
1988 (CLIA) (2). CLIA was enacted following reports of
inaccurate Pap test results, which spurred an effort to
regulate laboratory quality (3). The CLIA regulatory program is
run cooperatively by the Centers for Medicare & Medicaid
Services, CDC, and the Food and Drug Administration.

CLIA extended regulations to all nonexempt and nonexcepted
laboratories that conduct testing on human specimens (3).
The regulatory requirements are keyed to the type of testing
a laboratory performs, with laboratories conducting more
complicated tests subject to more stringent requirements. The
three categories of testing under CLIA are as follows: waived
(simple tests with little chance of erroneous result), moderate
complexity, and high complexity. Laboratories performing only
waived tests are not subject to routine CLIA oversight and
must only acquire a certificate of waiver, pay fees, and follow
manufacturer test instructions. Laboratories performing
moderately or highly complex tests are subject to regulations
setting minimum qualifications for all persons performing or
supervising tests, must participate in approved proficiency
testing programs, and must have systems and processes in
place to ensure proper test performance and accurate results,
and an overall plan to monitor the quality of all aspects of the
laboratory’s operations (3). Laboratories in New York and
Washington are exempt from CLIA regulations because those
states have their own state-law-based laboratory oversight
regulations that meet or exceed the CLIA requirements.

In 2008, approximately 209,000 laboratories were certified
under CLIA (including in the two exempt states), an increase
from 155,000 laboratories in 1993 (Figure 24). The number of
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waived laboratories in the 48 nonexempt states and the
District of Columbia almost doubled between 1993 and 2008,
increasing from 67,000 to 129,000 (Figure 24). In 2008,
waived laboratories comprised 64% of all laboratories, up
from 44% in 1993 (data table for Figure 24). The diffusion of
testing to physician offices and other point-of-care sites
increases the speed with which test results can be obtained
and makes testing more convenient for providers and
patients (2). The number of physician office laboratories
(POLs) increased from about 91,000 in 1993 to about
109,000 in 2008, although the total number for all laboratories
increased at a faster rate (data table for Figure 24). During
this period, the percentage of CLIA laboratories located in
physician offices decreased from 59% to 52% (data table for
Figure 24).

Although some studies indicate that waived laboratories
generally take measures to perform tests according to
manufacturers’ specifications, the lack of oversight has raised
some concerns about the quality of the testing performed in
POLs (2,4). Concerns also have been raised about the
standards enforcement required by the CLIA regulations in
nonwaiver laboratories that perform more complex testing,
and whether this oversight is sufficient to ensure quality (5).
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Figure 24. Federally regulated (CLIA) laboratories: United States, 1993-2008
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Selected Imaging Technologies

The use of MRI/CT/PET scans in physician offices and
hospital outpatient and emergency department settings
has increased dramatically over the past decade.

Advanced imaging technologies offer the physician
sophisticated tools for diagnosing and monitoring the status of
a wide array of medical conditions (1). Advanced diagnostic
medical imaging includes such technologies as computed
tomography (CT), magnetic resonance imaging (MRI), and
positron emission tomography (PET). CT provides
multidimensional and higher resolution information than x-ray.
Hence, CT is preferable for imaging intracranial, head and
neck, thoracic, and abdominal structures (2). The magnetic
field aspect of MRI makes it better than CT for viewing soft
tissue; therefore, it is often used to evaluate intracranial or
spinal cord abnormalities, musculoskeletal tumors, or

trauma (2). PET is often used for cancer, coronary, and
neurologic evaluations (2). These technologies may be
combined in hybrid machines to provide more diagnostic
information.

Despite the significant costs of acquiring advanced imaging
capability, the availability and use of imaging technologies in
the United States has substantially increased since their
introduction in the early 1980s (3). In 2006, there were more
than 7,000 sites offering MRI, with an estimated 27 million
MRI procedures performed (4) (also see Table 121). In 2007,
more than 10,000 CT units were in operation at more than
7,600 hospital and nonhospital sites, and the availability of
PET and other imaging modalities has been steadily
increasing (5). The site of imaging services has diffused from
hospital inpatient and outpatient settings to nonhospital
settings such as physician offices or radiology centers (6).
During the past decade, the number of freestanding
diagnostic imaging centers owned by radiologists, other
specialists, private investors, or for-profit companies has more
than doubled (1).

Data from the National Ambulatory Medical Care Survey and
the National Hospital Ambulatory Medical Care Survey were
analyzed for 1996-2007 to examine trends in advanced
imaging (CT, MRI, and PET scans), although the types of
imaging procedures captured by the surveys varied during the
period. Part of the increase in advanced imaging scanning
may be due to improved survey questions and editing
procedures (see Technical Notes). A visit with an advanced
imaging scan is defined as a visit with a scan ordered or
provided during the visit. Use of advanced imaging scans has
increased substantially during physician office and hospital
outpatient department (OPD) and emergency department (ED)
visits since 1996 (Figure 25). Advanced imaging scan rates
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during visits to physician offices and OPDs more than tripled
from 1996 to 2007 among persons under 65 years of age
and among persons 65 years of age and over (Figure 25). In
2007, 3%—4% of physician office and OPD visits included
advanced imaging scans ordered or provided during the visit
(data table for Figure 25).

Between 1996 and 2007, the use of advanced imaging during
ED visits increased fivefold among adults under 65 years of
age and quadrupled among adults 65 years of age and over
(Figure 25). In 2007, 12% of ED visits among persons under
65 years of age and 26% of ED visits among persons 65
years of age and over included advanced imaging scans
ordered or provided during the visit (data table for Figure 25).

Although use of these technologies in ambulatory settings has
increased, hospitals continue to perform them on an inpatient
basis. The rate of use of at least one MRI during a given
hospital stay among adults has remained relatively stable
since 1990, but the rate of hospitalizations with at least one
CT scan declined by 63% over this period (Table 103).

Most medical imaging is considered to be low risk; however,
it is not without risk. The National Academy of Sciences'
Biologic Effects of lonizing Radiation VII (BEIR VII) report on
the effect of low-level ionizing radiation concludes that for any
exposure to radiation, a linear relationship exists between the
dose of radiation and an increased risk of cancer (7,8).
Concerns have also been raised about standards for image
quality and interpretation. A recent report by the Government
Accountability Office concluded that the increase in imaging in
physician offices, which have less oversight than more
institutional settings, may be problematic (9). These and
concerns about possible unnecessary use of imaging spurred
provisions in the Medicare Improvements for Patients and
Providers Act (MIPPA). Beginning January 1, 2012, MIPPA
requires that advanced diagnostic imaging services (diagnostic
MRI, CT, and nuclear medicine, including PET) be reimbursed by
Medicare only if performed by accredited facilities (10).

Rapid growth in these relatively expensive imaging
procedures has been the subject of several recent studies
that attempt to examine the reasons for this growth and have
raised concerns that some imaging may be unnecessary (11).
Medicare Part B spending for imaging services under the
physician fee schedule more than doubled between 2000 and
2006, from $6.9 billion to $14.1 billion (9). Between 2000 and
2006, the percentage of Medicare Part B spending for
imaging performed in hospital settings decreased from 35% to
25%, while the share of imaging spending increased in
physician offices from 58% to 64% and in independent
diagnostic testing facilities from 7% to 11% (9).

(Continued)
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Number of visits per 100 persons

Figure 25. Ambulatory care visits with MRI/CT/PET scans ordered or provided
during the visit, by age and location of care: United States, 1996-2007
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Mammography

Between 1987 and 1999, recent mammography use
among women 40 years of age and over more than
doubled but decreased slightly between 1999 and 2008.

Mammography technology has advanced over the past 35
years, progressively becoming more accurate (1). Since the
1960s, technical developments in mammography have
resulted in greater sensitivity and specificity in cancer
detection and decreases in radiation exposure (1,2). Without
mammography screening, many breast cancers would not be
diagnosed until at least 1 year later (1). Newer forms of
breast cancer screening are emerging, and some, like digital
mammography, have been tested against current technologies
and shown to have potential advantages for some groups,
whereas others, like thermography, have not been proven
equivalent to date (3-5). New technologies that complement
traditional mammography include ductal lavage, MRI
(magnetic resonance imaging technology), and ultrasound,
and these are also evolving (6). New breast cancer
treatments and drug regimens (including tamoxifen and
herceptin), and earlier diagnoses—advanced by the invention
of the modern-day mammogram machine, the development of
quality standards for mammography machines and
radiologists, and the promotion of regular mammography
screening—have all contributed to declining mortality rates
and reduced deaths due to breast cancer (1,2,6) (also see
Tables 36 and 50).

Breast cancer ranks second as a cause of cancer death in
women and is the most frequently diagnosed cancer in women
after cancers of the skin (7,8) (also see Tables 36 and 49). In
2005, 186,000 women in the United States were diagnosed with
breast cancer and 41,000 died from the disease (8).

The percentage of women 40 and over who had a
mammogram in the past 2 years more than doubled,
increasing from 29% in 1987 to 70% in 1999 (data table for
Figure 26). Between 1999 and 2008, the percentage of
women 40 years of age and over who had a mammogram
within the past 2 years decreased slightly, from 70% to
68% (9) (data table for Figure 26; Table 86).

Over time, mammography screening rates have improved
among women in all racial and ethnic groups, but disparities
persist (Figure 26). Between 1987 and 1991, compared with
other racial and ethnic groups, non-Hispanic white women
had the highest recent mammography rates. Starting in 1993,
mammography rates among non-Hispanic black and
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non-Hispanic white women have been similar. In 2008, the
percentage of non-Hispanic black and non-Hispanic white
women with recent mammograms was higher than for
Hispanic women (Figure 26). Low-income and uninsured
women also experience disparities in mammography
screening, having consistently lower screening rates
compared with insured and higher-income women (10).
Recent increases in screening among uninsured, low-income
women, and improvements in disparities for some racial and
ethnic populations, may be attributable in part to programs
promoting screening in underserved populations, such as the
National Breast Cancer and Early Detection Program
(NBCCEDP) (10). Not all women are using mammography
technology equally, and adequate access, provider
prescription, English proficiency, and health literacy, as well
as knowledge, attitudes, and cultural beliefs, may serve as
barriers to mammography access and use (11). Despite gains
in the use of mammography across racial and ethnic
subgroups, there are persistent mortality differences by race
that remain unexplained because, although mammography
use is equivalent, mortality rates are not (5).
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Figure 26. Use of mammography within the past 2 years among women 40 years
of age and over, by race and Hispanic origin: United States, 1987-2008
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Joint Replacement Procedures

The hospital discharge rate for total hip replacement
increased by one-third, and the discharge rate for knee
replacement increased by 70%, from 1996 to 2006.

Hip and knee joint replacements are among the most
commonly performed and clinically successful surgical
procedures in the United States (1-3). The most common
reasons for knee and hip replacement procedures are pain
and decreased quality of life from osteoarthritis (2,4). With
one-third of Americans obese (Table 72) and an aging
population (Figure 1), the prevalence of osteoarthritis is
expected to increase, contributing to a growing demand for
joint replacement procedures (2,3). According to one analysis,
by 2030 the demand for total hip replacements is estimated
to increase by about 175% and the demand for total knee
replacements is projected to grow sixfold (5).

Modern hip and knee replacement techniques using prosthetic
devices were developed in the 1960s (4). Since then, better
prosthetic materials have increased the functioning and life
span of joint replacements. Advances in surgical techniques,
including minimally invasive methods and the use of
computer-assisted surgical systems, aim to reduce
post-operative pain and recovery time and improve surgical
accuracy (6,7).

Although the majority of joint replacement procedures are
among older patients, longer-lasting joints make these
procedures a viable option for younger and more active
patients (6,7).

Hospital discharges with at least one knee or hip replacement
procedure among adults 45 years of age and over increased
from 1996 to 2006 (Figure 27). Total hip replacement
discharges increased by one-third, partial hip replacements
increased by 60%, and total knee replacement discharges
increased by 70% over that time period. In 2006, total hip
replacement rates were similar among men (18.1 discharges
per 10,000 population) and women (20.5) and increased with
age (data table for Figure 27). Discharges for partial hip
procedures were about twice as common among women
(23.9 per 10,000 for age 45 years and over) as men (13.0
per 10,000). Partial hip procedures, which are often used to
treat fractures, were also more common among older
persons.
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In 2006, knee replacement discharges were more common
among women 45 years of age and over (54.0 per 10,000)
than men (34.9). As with hip replacement procedures, knee
replacement discharges were more than three times as high
for those 65 years of age and over (84.1), compared with
those 45-64 years of age (25.7). Although total hip and knee
replacement discharges were more common among adults 65
years and over compared with adults 45-64 years of age,
they increased at a faster rate among the younger group
(data table for Figure 27).
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Figure 27. Discharges with at least one knee or hip replacement
procedure in nonfederal short-stay hospitals among adults 45 years
of age and over, by type of procedure: United States, 1996—2006
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Angioplasty and Coronary Stenting
Procedures

Since their introduction in 2003, drug-eluting stents have
rapidly displaced non-drug-eluting stents and are used in
three-quarters of angioplasty discharges.

Many technological advances have been directed at
preventing, diagnosing, and treating heart disease, the leading
cause of death in the United States (Table 28). Examples
include drugs (statins), imaging (computed tomography, CT),
procedures (angioplasty), and devices (stents). For many
people with coronary artery disease (CAD), a common form
of heart disease, coronary artery revascularization may be
needed. One procedure to treat CAD is percutaneous
transluminal coronary angioplasty (PTCA), more commonly called
angioplasty. In PTCA, narrowed (or stenotic) arteries are treated
to improve blood flow and reduce blockage (1). Compared with
coronary artery bypass surgery, another widespread treatment for
CAD, PTCA is relatively noninvasive and reduces length-of-stay
in the hospital, recovery time, and expense (also see Figure 36
and Table 103). Therefore, PTCA is generally preferable in
patients for whom both procedures are an option (1).

PTCA was first introduced about 30 years ago. Since then,
additional modifications, including the introduction of stents,
have improved the procedure. First introduced in the 1980s,
stents are mesh-like devices that are inserted into the artery
during PTCA to expand the artery and prevent restenosis
(recurrent plaque development). One complication of early
stents was clotting (thrombosis) at the site of the stent. To
address this complication, drug-eluting stents were approved
in 2003. Drug-eluting stents release short-term medication to
reduce the risk of clotting and have been found to be better
than bare stents at preventing restenosis and, consequently,
the need for revascularization (2).

Data from the National Hospital Discharge Survey were used
to examine changes that have occurred in PTCA procedures
since the introduction of stents, and in particular, the
introduction of bare (non-drug-eluting) stents. Discharges with
PTCA procedures were separated into those including a
drug-eluting stent (starting with 2003 data), those including a
bare stent, and those with no stent (data table for Figure 28).
Between 1996 and 2006, the rate of discharges with any
PTCA procedure among persons 45 years of age and over
was fairly steady, while the rate for PTCA discharges without
a stent declined by 84% (data table for Figure 28). The
diffusion of stent insertion was fairly rapid. In 1996, almost
two-thirds of PTCA discharges among persons 45 years of
age and over did not include stent insertion, but by 2006 less
than one-tenth of discharges had no type of stent. Further,
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there was swift adoption of the drug-eluting stent, replacing
the insertion of a bare stent. In 2002, the year before the first
drug-eluting stent was approved, 82% of PTCA discharges
among person 45 years of age and over had a bare stent
inserted. In 2004, the year after drug-eluting stents were
approved, 69% of PTCA discharges had a drug-eluting stent
inserted, and by 2006, 77% of PTCA discharges included a
drug-eluting stent (data table for Figure 28).

The rate of discharges with PTCA, and consequently the rate
of PTCA with stent insertion, varied by age and sex. In 2006,
the rate of PTCA discharges among those 65 years of age
and over (86.2 per 10,000 persons) was double that for
patients 45-64 years of age (39.7 per 10,000 persons;
Figure 28). PTCA discharges were about twice as likely
among men 65 years of age and over compared with women
in that age group, and about two-and-a-half times as likely
among men 45-64 years of age than women (data table for
Figure 28). The likelihood of receiving a drug-eluting stent
among PTCA discharges did not vary by age or sex.

The series of events accompanying the use of drug-eluting
coronary artery stents—their introduction, adoption, rapid
diffusion, and subsequent reconsideration—is an example of
the complexities of technological advancement in medicine.
The dilemma is how to best target new technologies, given
that they are often more expensive than older options and
their impact on broader and more diverse population
subgroups is not fully known until they are more widely used
and studied over longer periods. Initial studies of the use of
drug-eluting stents indicated they were better than bare stents
at preventing restenosis. On the basis of this evidence,
drug-eluting stents were quickly adopted and used in place of
bare stents, regardless of patient characteristics. More recent
studies, after the diffusion of drug-eluting stents, suggest that
patients receiving drug-eluting stents may be at risk for
developing thrombosis, often up to a year after their

PTCA (3,4). As more data are obtained, evidence suggests
that drug-eluting stents may be best targeted at certain
population subgroups with coronary artery disease, such as
older patients and those with diabetes.
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Figure 28. Hospital dis

charges with a PTCA procedure among persons

45 years of age and over, by type of procedure and age: United States,
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Cholecystectomy Procedures

In 2006, laparoscopic procedures accounted for almost all
ambulatory surgery visits for cholecystectomy and about
three-quarters of hospital discharges for
cholecystectomy.

Cholecystectomy—removal of the gallbladder—is one of the
most commonly performed procedures in the United States (1).
Cholecystectomy may be performed because of cancer of the
gallbladder or, more commonly, because of symptoms from
gallstones. Gallstones are more common among women,
persons who are obese, and during pregnancy, and
prevalence increases with age (2).

Laparoscopic cholecystectomy was introduced in the late
1980s and quickly became the standard of care for patients
with symptomatic gallstones (2,3). In the laparoscopic
procedure, the gallbladder is removed through small incisions
in the abdomen, rather than the larger incision used in
traditional, or open, cholecystectomy. This technological
advance means a reduction in pain, in risk of postoperative
infection, in recovery time, and in health care costs (1,2,4,5).
The success of laparoscopic cholecystectomy is widely
believed to account for the increased number of laparoscopic
procedures performed by making the procedure more
available to high-risk, reluctant, or mildly symptomatic
patients (2). As the safety and effectiveness of laparoscopic
cholecystectomy has been demonstrated, there has been a
shift in cholecystectomy procedures from inpatient to
outpatient settings (5,6). The improvement in patient
outcomes measures and reduction in health care costs
associated with laparoscopic cholecystectomy, compared with
open cholecystectomy, have led to the use of laparoscopic
techniques in other abdominal surgical procedures, including
bariatric surgery, esophageal procedures (including those for
gastroesophageal reflux disorder), and appendectomy (3,7).

Data on hospital discharges from the National Hospital
Discharge Survey, and on ambulatory surgery visits from the
National Survey of Ambulatory Surgery, were examined to
identify cholecystectomy discharges and visits. Between 1996
and 2006, there was a shift in cholecystectomy procedures
from the inpatient to outpatient settings. The hospital
discharge rate among adults 18 years of age and over with
cholecystectomy procedures in hospitals declined about 20%
from 1996 (22.3 discharges per 10,000 population) to 2006
(18.1), while ambulatory surgery procedure visits increased
more than 30%, from 16.1 visits per 10,000 population in
1996 to 21.2 in 2006 (Figure 29). In both 1996 and 2006,
almost all cholecystectomy visits in ambulatory surgery
centers were for laparoscopic procedures. The proportion of
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adult hospital discharges that were laparoscopic increased
from about 70% of discharges in 1996 to 77% in 2006.

Consistent with the rates of underlying gallbladder disease,
hospital cholecystectomy discharge and ambulatory surgery
visit rates are higher among women than men and among
older men compared with younger men. Focusing on
ambulatory surgery visits in 20086, the rate of laparoscopic
cholecystectomies among women 18 years of age and over
(34.2 visits per 10,000 population) was more than four times
higher than among men (7.3) (data table for Figure 29). The
rate of laparoscopic cholecystectomy visits among men 45
years of age and over (9.8 visits per 10,000 population) was
double that of younger men (5.1 visits). The visit rate was
similar for younger (34.1 visits) and older (34.2 visits) women.
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Figure 29A. Cholecystectomy procedures among adults 18 years of age and over,
by location of care: United States, 1996 and 2006
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Figure 29B. Type of cholecystectomy procedure among adults 18 years of age
and over, by location of care: United States, 2006
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Upper Endoscopy and Colonoscopy

Between 1996 and 2006, outpatient upper endoscopy and
colonoscopy rates increased substantially, while inpatient
rates remained unchanged.

Medical technology has affected the diagnosis and treatment
of a wide variety of gastrointestinal (GI) diseases and conditions
through the development of endoscopic procedures (1).
Because endoscopic technology allows the direct visual
inspection of the interior of organs, tissue sampling and
minimally invasive diagnostic and therapeutic interventions are
possible. Previously, these types of diagnostic and therapeutic
interventions would have required major invasive surgery. As
endoscopic technology has progressed, there have been
improvements in the clarity of the images and in the types of
scopes (thinner, more flexible, and more comfortable), in
addition to the development of additional uses for the scopes.
Examples of current endoscopic interventions include
cauterization of gastric bleeding, application of clips to stop
gastric bleeding, insertion of high-frequency ultrasound
devices that produce highly detailed images, removal of
stones (e.g., gallstones), and insertion of stents, often as a
palliative cancer therapy (1). In addition to clinical uses,
endoscopic technology has influenced medical training by
providing higher quality static images for textbooks and
journals and online collections of endoscopy video clips (2).

During an upper endoscopy (or esophagogastroduodenoscopy
(EGD)) procedure, an image of the esophagus, stomach, and
duodenum (the first part of the small intestine) is transmitted
through a thin, flexible, lighted tube called an endoscope (3).
The procedure can be used to diagnose upper gastrointestinal
conditions such as gastroesophageal reflux disease (GERD)
and Barrett's esophagus (a rarely premalignant condition of
the esophagus). Colonoscopy is a lower endoscopy procedure
used to see inside the colon and rectum (4). Colonoscopy
can be used to diagnose lower Gl conditions and diseases, in
addition to screening for colon cancer. The U.S. Preventive
Services Task Force strongly recommends (for individuals
without high-risk intestinal conditions) colorectal cancer
screening for men and women 50-75 years of age, and
colonoscopy is one of the recommended screening methods (5).

Data from the National Hospital Discharge Survey (NHDS)
and the National Survey of Ambulatory Surgery (NSAS) were
examined for EGD and colonoscopy procedures (see
Technical Notes for codes used). Between 1996 and 2006,
outpatient EGD visit rates per 10,000 population increased
substantially among all age groups of adults 18-84 years of
age and remained stable among adults 85 years of age and
over (Figure 30). In 2006, outpatient EGD visit rates among
adults increased with age until age 65-74 and declined
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sharply among those 85 and over. In contrast to the growth in
outpatient visit rates for EGD from 1996 to 2006, inpatient
EGD rates among adults in all age groups generally remained
similar to 1996 levels (data table for Figure 30).

Between 1996 and 2006, outpatient colonoscopy visit rates
tripled overall among adults 18 years of age and over and
increased substantially in each age group (Figure 30). In
2006, outpatient colonoscopy procedure rates among adults
increased with age until age 65-74 and then declined. As
was the case with EGD, inpatient colonoscopy rates in all
age groups remained basically unchanged from 1996 levels
(data table for Figure 30).

Factors associated with the growth in EGD include the
availability of new medications to treat GERD (proton pump
inhibitors (“the purple pill)); factors for colonoscopy include
increased use for cancer screening, a change in Medicare
reimbursement policy in 2001 for screening asymptomatic
adults, and increases for cancer surveillance following the
removal of polyps or cancers (6-10).
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Figure 30. Ambulatory surgery visits for upper endoscopy or colonoscopy
procedures among adults 18 years of age and over, by age: United States,
1996 and 2006
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See data table for Figure 30. Ambulatory Surgery.
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Geographic Variation in Use of
Intensive Care Units in the Last 6
Months of Life

In 2005, use of intensive care units in the last 6 months
of life among Medicare decedents ranged from 23% of
Medicare decedents in Vermont and North Dakota to 49%
in New Jersey and Florida.

Intensive care units (ICUs), which include specialized units
such as medical, surgical, or coronary care units, are defined
by the American Hospital Association as separate units of a
hospital that provide services of a more intensive nature than
usual medical and surgical care, on the basis of physicians’
orders and approved nursing care plans. Units are staffed
with specially trained personnel and contain monitoring and
specialized support equipment for patients who require
intensified comprehensive observation and care (1). The first
dedicated ICU was established at Baltimore City Hospital in
1958 (2).

Because ICUs are technology- and resource-intensive, they
are more costly than routine hospital care (3). In 2000, critical
care medicine provided in ICUs and other types of critical
care units made up an estimated 13% of all hospital costs
and 4% of national health expenditures (4). Guidelines issued
by the Society of Critical Care Medicine and the American
Thoracic Society state that “Because of the utilization of
expensive resources, ICUs should, in general, be reserved for
those patients with reversible medical conditions who have a
‘reasonable prospect of substantial recovery™ (5).

Between 1994 and 2004, ICU use per 1,000 Medicare
beneficiaries increased 16%, from 59 to 69 discharges per
1,000 beneficiaries (3). By 2004, one-third of all Medicare
hospitalizations included ICU or coronary care unit (CCU)
care at some time during the hospital stay. An estimated one
in five Americans dies during hospitalizations that include ICU
or CCU care (6).

The Dartmouth Atlas Group has created a database that
allows examination of geographic variation in the use of
ICU/CCU services in the last 6 months of life among
Medicare decedents. This analysis was limited to those 65-99
years of age. ICU/CCU care includes care provided in
medical, surgical, trauma, burn, or other types of critical care
units. Nationwide, 39% of older Medicare decedents had an
ICUICCU stay in the last 6 months of life. The percentage of
older Medicare decedents admitted to an ICU/CCU in their
last 6 months of life varied widely, from 23% in Vermont and
North Dakota to 49% in New Jersey and Florida (6)

(Figure 31).
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It is not evident what drives this variation in use of ICU/CCU
care across the country. In general, states with higher ICU
use also had higher Medicare state per capita expenditures
and higher overall utilization (7). Most variation in health care
spending cannot be explained by prices, health status of the
population, demographics, or treatment preferences. However,
the supply of physicians and other health care resources,
including the number of ICU beds, appears to be correlated
with spending (7,8).

Use of ICU/CCU care is determined by supply, provider
practice patterns and preferences, patient preferences, and
case mix or “need” (7,8). It is difficult to define the population
in need of ICU/CCU care by using claims data and to
determine how much of the geographic variation is based on
patient needs or patient or provider preferences. Physicians
use their judgment as to whether critically ill patients would
benefit from ICU services, and patients and their families
should also participate in this decision (8,9). Patients with
ultimately or rapidly fatal preexisting chronic disease are often
admitted to the ICU before death, and research indicates that
many patients and their families do not have informed
discussions with physicians about palliative or end-of-life care,
which may include alternatives to ICU/CCU care (8-10).
Some research has indicated that the majority of academic
medical ICUs in the United States do not strictly employ ICU
admission and restriction guidelines, as recommended by the
Society of Critical Care Medicine and the American Thoracic
Society (11). Debate continues about the ethical and
economic tradeoffs in deciding who should be treated in
ICUs/CCUs and how to reduce unnecessary use, both to
improve quality of care and to reduce overall health care
expenditures (5,7,9).
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Figure 31. Medicare decedents 65 years of age and over with an
ICU/CCU stay in the last 6 months of life, by state: United States, 2005
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Geographic Variation in Use of
Intensive Care Units in the Last 6
Months of Life (continued)
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Solid Organ Transplantation

Between 1997 and 2006, the number of new kidney and
liver transplantations per 1 million population increased,
while heart transplantations decreased.

Solid organ transplantation is the epitome of highly
technological care: replacing failing organs with organs from
living and deceased donors. Although many attempts were
made to transplant tissues and organs prior to the 1980s
(Figure 23), success was limited because in most cases the
recipient’s immune system rejected incompatible donor organs
and tissues. It was not until advances in the science of tissue
typing and matching, and suppression of the host's immune
system to reduce transplant rejection, that transplantation
became more common and successful (1).

In 1983, the U.S. Food and Drug Administration approved the
first highly effective immunosuppressant, cyclosporine, a
calcineurin inhibitor (1). Following the addition of cyclosporine
to recipient’s drug regimens, 1-year graft survival rates for
kidney transplantation exceeded 89%, and 1-year graft
survival rates for heart and liver transplantations exceeded
70%. Prior to cyclosporine introduction, 1-year graft survival
rates for all organ transplantations were significantly lower (1).
For more than two decades, the core immunosuppression
regimen for most organs has been based on the two-drug
combination of a calcineurin inhibitor and a steroid, with the
optional addition of an antiproliferative agent (traditionally
azathioprine). In recent years, there has been a clear
transition from cyclosporine to a newer calcineurin inhibitor,
tacrolimus, for most organ recipients (with the exception of
intestine and heart recipients). Similarly, azathioprine has
been almost universally replaced by one of the newer
antiproliferative versions of mycophenolate. The most common
discharge regimen now is a triple-drug protocol of tacrolimus,
mycophenolate mofetil, and steroid, providing even further
improvement in graft survival rates. In addition, many
programs have begun protocols aimed at reducing or
eliminating steroids, in hopes of minimizing the well-
recognized, debilitating long-term complications of this
powerful drug (2).

Numerous technological advances have occurred in the field
of organ transplantation. Advances in tissue and organ
procurement include improved methods of obtaining multiple
organs from a single donor and improved technologies
allowing organs to be shared among previously incompatible
recipients (3). Organ preservation and transportation have
evolved to provide more high-quality organs that are less
likely to be immediately rejected (3). Immunosuppressant
drugs have become more effective and less toxic (3). Some
types of organs can now be donated by both living and
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deceased donors (4). Technological innovations in surgical
techniques have included new types of procedures and
laparoscopic retrieval of organs or partial organs, which facilitates
the donation process with a safer operation and more rapid
recovery for the living donor. Despite these advances, the gap
between the limited supply of donated organs and the
burgeoning waiting list continues to widen every year, so more
patients are dying while waiting for a transplant (4).

The U.S. Organ Procurement and Transplantation Network
and the Scientific Registry of Transplant Recipients contain
data regarding every solid organ donation and transplant
event occurring in the United States since 1987. Solid organs
include the heart, kidney, liver, pancreas, lung, and intestine.
In 2006, there were approximately 28,000 solid organ
transplantations in the United States, an increase from 20,000
in 1997 (data table for Figure 32). In 2006, 7% of transplant
recipients were under 18 years of age, 39% were age 18-49
years, 42% were age 50-64 years, and 12% were 65 years
of age and over (4).

Between 1997 and 2006, the rate of kidney transplantation
increased 31% (Figure 32). In 2006, there were 16,600 new
kidney transplantations, accounting for 59% of all solid organ
transplantations (data table for Figure 32). Nearly 40% of
kidney transplantations were from living donors in 2006 (4).

The rate of liver transplantation increased 42% during this
same period (Figure 32). Liver transplantation was the second
most common form of solid organ transplantation in 2006
(6,100), accounting for 22% of all solid organ transplantations
(data table for Figure 32). In 2006, 5% of liver trans-
plantations were from living donors (4).

Between 1997 and 2004, the rate of heart transplantation
declined 20% and then increased slightly in the next 2 years
(Figure 32). In 2006, heart transplantation was the third most
common form of solid organ transplantation, accounting for
8% (2,100) of all solid organ transplantations (data table for
Figure 32). The number of patients awaiting a heart
transplantation has decreased steeply since 2000, likely
reflecting improvements in medical therapy that have reduced
the need for transplantation (4).

Organ transplantation and immunosuppressant drugs are
extremely costly. Estimates from the Healthcare Cost &
Utilization Project database show that the average cost of a
hospital stay for a heart transplant in 2006 was about
$114,000; for a kidney transplant about $44,000; and for a
liver transplant about $92,000. These estimates do not
include any pre- or postoperative visits or treatments (5). The
average annual cost of immunosuppression drugs has been
estimated at $11,000 and can reach over $20,000 (6).

(Continued)
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Figure 32. Selected solid organ transplantation, by type of organ: United States,
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Solid Organ Transplantation (Continued)

Organ transplantation has also raised ethical, legal, and
resource-allocation issues. It has raised questions about the
clinical definition of death and when organs can ethically be
removed from donors (1). Another issue is eligibility for
transplanted organs; for example, whether people with
comorbid conditions or a poor prognosis should receive
scarce organs. Other ethical issues include prioritization of
organ allocation, living donor transplantation, and quality of
life for living donors (7-10).
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Assisted Reproductive Technology
(ART)

Between 1996 and 2006, the number of assisted
reproductive technology (ART) cycles more than doubled

and increased at the fastest rate among women over age 40.

Since 1978, assisted reproductive technology (ART)
procedures have been used in the United States to overcome
infertility. The first U.S. infant conceived using ART was born
in 1981, and pregnancy rates using ART have shown
continuous improvement with each year (1,2). In 2002, 12%
of women of childbearing age (15-44 years) reported having
an infertility-associated health care visit at some time in their
lives, and according to birth certificate data, more than 1% of
infants born in the United States were conceived using ART
in 2006 (1,3,4). Although there is some controversy about
whether the proportion of the population with self-reported
infertility is increasing, stable, or decreasing, the utilization of
ART has been increasing (5) (Figure 33).

The CDC definition of ART includes fertility treatments in
which both eggs and sperm are handled in the laboratory for
the purpose of establishing a pregnancy and excludes
artificial (intrauterine) insemination or the use of fertility drugs
without egg retrieval. ART involves surgically removing eggs
from a woman’s ovaries, combining them with sperm in the
laboratory, and returning them to the woman’s body or
donating them to another woman. ART procedures are
described in terms of cycles because ART services are
performed in a series of several steps, over an interval of 2
weeks (4). A woman may have multiple cycles of treatment in
1 year. Types of ART treatment include in vitro fertilization,
gamete intrafallopian transfer, and zygote intrafallopian
transfer. In 2006, over 99% of all ART procedure cycles were
in vitro fertilization treatments (4). ART procedures include
fresh or frozen and nondonor or donor eggs or embryos.

The Fertility Clinic Success Rate and Certification Act of 1992
requires that fertility clinics publish their success rates and
patient and treatment characteristics. Two of the ART success
rates reported by CDC include the percentage of pregnancies
per ART cycle and the percentage of live births (singleton
only or singleton/multiple) per ART cycles initiated each

year (4). In 2006, 30% of ART cycles resulted in a live-birth
delivery (4).

The total number of ART cycles initiated doubled from 1996
to 2006 (data table for Figure 33). In 2006, 39% of ART

cycles were initiated among women under 35 years of age,
another 41% among women 35-40 years, and 19% among
women 41 years of age and over (data table for Figure 33).
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Awoman’s age is an important factor associated with the
chances of a live birth after ART (2,4). In 2006, 39% of ART
cycles initiated in women under 35 years of age using fresh
nondonor eggs or embryos resulted in a live birth, compared
with 4% for women over 42 years (4). The growth in the
number of ART cycles in women over age 40 has increased
at a faster rate on average (11% per year) between 1996 and
2006 than the number of cycles in women 35-40 years of
age (8% per year) and those under 35 years (7% per year)
(Figure 33). This greater growth in the number of ART cycles
among women over 40 may reflect in part a societal shift
toward older motherhood (also see Table 4).
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Figure 33. Assisted reproductive
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Prescription Drugs

The use of statin drugs increased almost 10-fold from
1988-1994 to 2003-2006; during the same time period,
the use of antidiabetic drugs increased by 50%.

Some of the most important medical advances have been the
development and introduction of pharmacological treatments.
These include the introduction of aspirin (1899),

insulin (1922), penicillin (1942), and acetaminophen (1951)
(Figure 23). Two important classes of drugs—antidiabetic and
cholesterol-lowering statins—have continued this pattern of
technological advancement.

Diabetes is a group of conditions in which insulin is not
adequately secreted or utilized. Long-term complications of
high glucose levels and diabetes include cardiovascular
disease, renal failure, nerve damage, and retinal

damage (1,2). The two most common forms of diabetes are
Type 1 and Type 2. Type 1 diabetes, affecting an estimated 1
million Americans, is an autoimmune disorder in which
insulin-producing cells in the pancreas are destroyed and,
therefore, adequate insulin is not produced. Type 2
diabetes—which affects about 16 million Americans—is
characterized by the body’s resistance to the effects of
insulin (1,2). Diabetes may affect persons of all ages,
although prevalence increases with age. Typically, Type 1
diabetes is diagnosed among children and young adults. In
the past two decades, Type 2 diabetes has been reported
among U.S. children and adolescents with increasing
frequency. It is estimated that almost 200,000 persons 20
years of age and younger have been diagnosed with Type 1
or Type 2 diabetes (3). In 2003-2006, 2.5% of persons 20-39
years of age had diagnosed or undiagnosed diabetes,
compared with 22.9% of adults 60 years and over (Table 51).
Treatment guidelines for diabetes recommend dietary
modifications, physical activity, weight loss (if overweight), and
the use of needed medications (2,4).

New and emerging technologies have made it easier for
people with diabetes to manage their disease. For years,
people could only check their glucose levels by testing
urine—a method that recognized high, but not dangerously
low, glucose levels and reflected past, not current, glucose
levels (5). In the 1960s, the first meter to measure glucose in
the blood was invented (6). By the 1980s, blood glucose
meters were widely used and, with further improvements,
remain so today. Improved technology came in the form of a
continuous glucose monitor, which was first approved by the
FDA in 1999 (7). The new technology enables people with
diabetes to monitor their blood glucose levels continuously,
rather than just a few times per day.
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The key drug treatment for Type 1 diabetes is the use of
insulin (2,4). In the 1970s, the invention of the insulin pump
gave people another way to administer insulin besides
self-injection. Insulin pumps are small, pager-sized machines
that can deliver insulin to patients continuously in a small
basal amount and provide larger boluses when needed, such
as at mealtime. In addition, for many decades people had to
use insulin derived from animals. The hiotechnology revolution
led to the production of biosynthetic human insulin (8). Since
that time, other improved forms of insulin have been
developed, such as long-lasting insulin for treating both forms
of diabetes (9). Persons with Type 2 diabetes are often
treated with oral antidiabetic medications and, in some cases,
with insulin (4). The first oral antidiabetic medication was
introduced in 1956, providing Type 2 diabetics with an
alternative to insulin (10).

The increase in the use of antidiabetic drugs over time
mirrors the increase in diagnosed diabetes. In 1988-1994,
10% of adults 45 years of age and over had been diagnosed
by their physician with diabetes. By 2003-2006, this had
grown to 13% (11) (also see Table 51). The use of
antidiabetic drugs by adults 45 years and over increased
about 50%, from 7% in 1988-1994 to 11% in 2003-2006
(data table for Figure 34). In 2003-2006, adults 65 and over
were significantly more likely to take antidiabetic drugs than
adults 45-64 years, reflecting differences in diabetes rates by
age (also see Table 51). Consistent with the prevalence of
diagnosed diabetes, there were no differences in the use of
antidiabetic drugs by sex (11) (Figure 34).

High cholesterol—particularly elevated levels of low density
lipoprotein (LDL) cholesterol—is a risk factor for heart
disease. Cholesterol levels may be reduced by dietary
modifications, increased physical activity, and the use of
medications (12). Studies in the 1980s demonstrated that
some drugs were effective at lowering cholesterol (13,14), but
there was no widespread acceptance of the value of drug
therapy to lower cholesterol, and questions lingered about
whether lowering cholesterol reduced mortality from heart
disease (14,15). In 1987, the first statin drug (also known as
HMG—-CoA reductase inhibitor) to lower cholesterol was marketed
in the United States (16) (Figure 23). Other statin drugs soon
followed. Statin drugs lowered cholesterol levels significantly,
and studies demonstrated that statin therapy reduced the
incidence of coronary artery disease and deaths from heart
disease (13,14). These findings helped gain acceptance for
the use of cholesterol-lowering drugs. Although there are four
classes of cholesterol-lowering drugs (14,15), statins have
become the drug class of choice to lower cholesterol levels
because of their demonstrated efficacy and safety (14,17).
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Figure 34. Adults 45 years of age and over reporting prescription drug use in

the past month for selected drug categories, by age and sex: United States,

1988-1994 and 2003-2006
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Prescription Drugs (Continued)

From 1988-1994 to 2003-2006, the use of statin drugs by
adults 45 years of age and over increased almost 10-fold,
from 2% to 22% (data table for Figure 34; see Technical
Notes for the specific drugs included in this analysis). There
was a concurrent decline in the percentage of Americans with
high cholesterol over this time period, largely attributable to
increased use of cholesterol-lowering medications, especially
statins (11,18) (also see Table 69). Regardless of age
category, both men and women 45 years and over saw
increases in statin drug use and declines in high cholesterol.
However, women 65 years and over were more likely to have
high cholesterol in 2003-2006 (22%) than older men

(10%) (11) but had lower use of statin drugs (33% of women
compared with 39% of men; Figure 34). The higher
cholesterol levels among older women may be due to
hormonal changes after menopause and because women
often have higher levels of high-density lipoprotein (HDL), a
component of total cholesterol (18,19).
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