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FOREWORD

As a nation, the United States is literally growing older. Persons aged =65 years
constitute the fastest-growing segment of the U.S. population. Because aging has
been associated with increased prevalence of chronic disease, disability, and death, a
public health goal for older adults is to maintain health, independence, and function.
Health promotion efforts can help to accomplish that goal; however, such efforts tra-
ditionally have targeted only younger persons (e.g., public education to prevent
smoking among young adults and campaigns to lower cholesterol and increase exer-
cise for middle-aged persons). CDC seeks to expand the traditional scope of health
promotion to include older adults, specifically by initiating efforts to prevent ill per-
sons from becoming disabled; to maintain capacity in frail elderly persons; and to
enhance functional level in all persons, not just currently healthy ones.

Although public health interventions have been credited with the increase in life
expectancy among U.S. residents, other important public health missions include
improving health and quality of life during those years of extended life. To enhance
these interventions, efforts to expand the scope of health promotion to the elderly
must begin with surveillance.

During the preceding 40 years, public health surveillance at CDC has evolved and
expanded from activities that focus primarily on the prevention and control of acute
infectious diseases to a much broader focus, including chronic diseases, injuries, risk
factors, and health practices. Surveillance data can be used to identify needs, inform
policy, and guide action to improve the health status of older adults. Although some
infectious disease agents, such as Streptococcus pneumoniae (pneumococcus) and
influenza virus, are major causes of morbidity and mortality among older adults, other
public health indicators affect this population over a longer duration, negatively influ-
encing health and quality of life. This publication focuses on several public health
indicators affecting this population: surveillance; leading causes of morbidity and
mortality; injuries and violence; use of health-care services; five health risks; and sen-
sory impairment, activity limitation, and health-related quality of life. Publication of
this collection of surveillance summaries focuses needed attention on some of the
health concerns affecting older adults and will stimulate additional research and
reports on other public health indicators affecting this population. The surveillance
summaries in this publication reflect CDC’s participation in the United Nations’ cele-
bration of the International Year of Older Persons and further commits our efforts to
improving the health status of older adults.

Jeffrey P. Koplan, M.D., M.P.H.
Director, Centers for Disease Control
and Prevention
Administrator, Agency for
Toxic Substances and Disease Registry
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Overview: Surveillance for Selected Public Health
Indicators Affecting Older Adults —
United States

Donald K. Blackman, Ph.D."
Laurie A. Kamimoto, M.D., M.PH.%3
Suzanne M. Smith, M.D., M.PH.2
'Division of Cancer Prevention and Control
2Division of Adult and Community Health
National Center for Chronic Disease Prevention and Health Promotion
3Epidemic Intelligence Service, Epidemiology Program Office

The United Nations has proclaimed October 1, 1998, through December 31, 1999,
as the International Year of Older Persons (IYOP). Federal agencies are working
together to sponsor IYOP activities in the United States. To commemorate the goals of
IYOP, CDC has published these surveillance summaries to describe important health
issues and to highlight the role of public health surveillance for older adults aged
=65 years in the United States. Although older adults are the focus of these surveil-
lance summaries, persons aged 55-64 years have also been included, when data were
available, as a comparison group.

The concepts and methods of public health surveillance are useful for meeting
information needs for and about older adults in the United States. Surveillance, a core
public health activity, is defined by CDC as the “ongoing, systematic collection, analy-
sis, and interpretation of health data essential to the planning, implementation, and
evaluation of public health practice, closely integrated with the timely dissemination
of these data to those who need to know. The final link of the surveillance chain is the
application of these data to prevention and control practices” (7). Public health inter-
ventions have been the major factor underlying the >30-year increase in life
expectancy since 1900 (2). Surveillance provides data to support the U.S. public
health mission of improving health and quality of life as well as extending lives.

Public health surveillance has evolved and expanded during the preceding 40 years
from activities that focused primarily on the prevention and control of acute infectious
diseases to include chronic diseases, injuries, risk factors, and health practices (3).
As a part of public health practice, surveillance is used to identify needs, inform policy,
and guide action. Public health surveillance for older adults should include a spectrum
of activities, including estimating disease, disability, and service-use rates; identifying
older adults who are at high-risk and underserved; and studying risk factors for iliness
and disability (4). As with chronic and infectious disease surveillance in general, each
level of government has various needs and priorities for surveillance data and concen-
trates on specific aspects of surveillance (5).

Public health surveillance is likely to become increasingly important to older
adults in the United States. Although infectious diseases (e.g., pneumonia and influ-
enza) continue to be a major cause of morbidity and mortality among older adults,
the prevalence of chronic disease increases with age, and chronic conditions are
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associated with disability and mortality, either alone or in combination with age-
related physiologic changes (6). Although an important goal is that each generation
have better health among its older adults than preceding generations, age-related
increases in the prevalence of chronic diseases and injuries or their sequelae are not
expected to disappear (7,8). Older adults will continue to experience more chronic
conditions than younger persons, experience more activity limitations and disability
related to chronic disease, use more health-care resources because of chronic dis-
eases, and have multiple chronic conditions (comorbidities) among the oldest of the
elderly (6 ). Because of growth in the number and proportion of persons in the United
States who will be aged =65 years in the coming decades and because of substantial
increases in life expectancy, the number of older adults with chronic diseases will
remain high. However, public health interventions can decrease their risk of chronic
diseases and injuries. Research indicates that changes in lifestyle (e.g., increasing
physical activity and eating a balanced diet rich in fruits and vegetables) and using
preventive services (e.g., cancer screening and vaccination against disease) help pro-
long the health and preserve the quality of life of older adults (7).

The surveillance summaries in this publication explore several major issues related
to the health and abilities of older adults and demonstrate the potential of surveillance
using available databases. This publication focuses on selected public health issues,
although all issues related to public health surveillance apply to older adults.

This report includes an overview regarding surveillance using existing public
health databases. This overview describes some problems and potential solutions
that are important for disease surveillance among older adults. A more detailed dis-
cussion is beyond the scope of this publication and has been addressed elsewhere
(9). In the second report, topics regarding older adults that are explored include
a) leading causes of both hospitalization and death, b) prevalence estimates for lead-
ing chronic diseases, and c) economic burden of morbidity. The third report describes
injury and violence among older adults. In the fourth report, the prevalence of several
types of barriers that can block access to health care, including financial and structural
(i.e., physical) barriers, are highlighted. The fifth report presents prevalence estimates
for five health risks: a) overweight, b) drinking and driving, c) inadequate fruit and
vegetable consumption, d) physical inactivity, and e) smoking. Three dimensions of
health status are examined in the sixth report: a) sensory impairment, b) activity limi-
tation, and c) health-related quality of life.

Representativeness and Sample Size

Much of the research on older adults in the United States comes from the secon-
dary analysis of data that have been developed for other purposes (3). In the
surveillance summaries in this publication, surveys sampled from the general popula-
tion (e.g., the National Health Interview Survey [NHIS] and the Behavioral Risk Factor
Surveillance System [BRFSS]) and data from administrative records (e.g., death
records, hospital discharge records, or insurance claims records) were used exten-
sively. When these kinds of data are used, two methodological questions must be
addressed: “Is the dataset representative of all older persons in the United States?”
and “Are sample sizes large enough for meaningful analyses?”
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Representativeness

Defining the appropriate population and a sampling frame that accurately repre-
sents the study population is a critical element of public health surveillance (70). The
sampling frames of household surveys (e.g., NHIS and BRFSS) consist of noninstitu-
tionalized persons and exclude institutionalized persons. Approximately 5% of
persons aged =65 years are nursing home residents and therefore are not included in
the sampling frames of household surveys; among persons aged =85 years, more
than 20% are nursing home residents. Functional impairment and comorbidity are
major risk factors for institutionalization and are directly related to advanced age.
Therefore, estimates of the occurrence of chronic conditions and activity limitations in
the noninstitutionalized population of older adults might underestimate the occur-
rence in the entire elderly population. Several of the analyses in this publication are
limited to the adult noninstitutionalized population.

Older adults who are substantially impaired, regardless of residence, are more
likely to make errors in survey responses, less likely to respond to specific items, and
might be generally less likely to participate in surveys, compared to nonimpaired
older adults (717,72). Several reasons have been offered, including low levels of com-
prehension and concentration; fear of interacting with strangers; sensory or cognitive
impairment; other health problems that might make some older adults reluctant to
participate; or gatekeeping activities by household members, which might limit inter-
viewers’ access to older adults (13,74,75). Regardless of the reasons, nonresponse
and incomplete response are problems in research focused on health status (76 ). Fail-
ure to retain the oldest old, the physically impaired, and the cognitively impaired in
surveillance samples reduces the accuracy of population estimates and reduces the
ability to study these important target groups. Techniques such as mixed modes of
data collection and reliance on proxy reporters (as was done in the National Health
Interview Survey and Longitudinal Survey on Aging) have been suggested as tech-
niques to maximize sample coverage (16).

A related issue is the geographic representativeness of data. Most available
datasets are designed to be nationally or regionally representative but are not locally
representative. Adequate state-specific or local data on the health status and service
needs of older persons are often not available. Health planners use national findings
as proxies for the needs of older persons within local areas. Of the datasets used in
these surveillance summaries, only the BRFSS was designed to provide state-specific
population estimates. The analyses demonstrate the usefulness of BRFSS for aging
surveillance and programmatic decision-making at the state level.

Sample Size

All the analyses reported in these surveillance summaries examined both findings
for all older persons and findings for important subgroups of elders. A limitation of
datasets designed to be representative of the general population is that subgroups of
elders of particular interest might be sampled with few persons (i.e., have small num-
bers) (13). When numbers are small, estimates can be made for subgroups of
particular interest, but the standard errors for those estimates are so large that they
are unreliable, difficult to interpret, and of limited use for understanding the charac-
teristics of the subgroup in the underlying population. For example, even in a large
random sample of the U.S. population in which no special provisions were made to
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oversample the elderly, approximately 13% of the respondents will be aged =65 years
and only 5% will be aged =75 years (74 ). Although the actual numbers will depend on
these proportions, the size of the total sample, and the sampling scheme, small num-
bers of persons are likely to fall into specific subgroups of older persons (e.g., persons
aged =75 years, by race; male smokers aged =65 years; or all persons aged =85 years).
When the sample is limited to a geographic area or when an event of interest is rare
(e.g., drinking and driving among persons aged =85 years), the problem is magnified.

Several techniques for managing these difficulties were used in this publication.
Multiple years of data were combined in some studies to yield larger sample sizes. In
studies using BRFSS, data from multiple states were combined to provide “large
enough” samples of particular subgroups (e.g., racial groups other than black and
white, and persons of Hispanic origin). In other analyses, examination of racial sub-
groups was limited to black and white, so that there would be adequate sample size.
Finally, in each of these analyses, findings for any subgroup that generated estimates
with a relative standard error of 230% were not reported.

As the need for more and better information about the aging population grows, an
increase in special studies (e.g., the Medicare Current Beneficiary Survey) in which the
sampling frames are composed of a substantially high proportion of older persons is
likely. Alternatively, more studies might include oversamples of older respondents.
Although a complete discussion of oversampling is beyond the scope of this paper,
oversampling is not without problems, including increased costs and the need for spe-
cial analytic techniques.

Aging Issues in Public Health

Although public health programs have always served older adults, the elderly have
not been identified traditionally as a primary target for public health (22). Nonethe-
less, many public health professionals have had substantial roles in gerontologic and
geriatric research and practice during the preceding 40 years. The emerging emphasis
on aging issues in public health is the result of the convergence of several forces
including

® a longevity revolution in which more persons are living longer and the propor-
tion of older adults in the population is increasing rapidly;

* the maturation of the unprecedented baby boom generation (i.e., persons born
during 1945-1965);

® recent research indicating that disease and disability are not inevitable conse-
quences of aging and that use of preventive services, elimination of risk factors,
and adoption of healthy lifestyle behaviors are major determinants of how well
persons age; and

* growth in federal programs that address leading causes of disease and disability
among older adults, including Alzheimer’s disease, arthritis, cancer, cardiovascu-
lar disease, and diabetes.

Since 1965 and the passage of the Older Americans Act (OAA), OAA-funded state
and local agencies (the Aging Network) have provided a variety of services for older
adults. In 1992, OAA began funding organizations that promote healthy aging and
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disease prevention activities related to health screening, physical activity, chronic dis-
abling conditions, and nutritional screening (22 ). Public health agencies are joining an
existing network of organizations that are committed to promoting healthy aging.
Both public health agencies and the Aging Network have a growing need for informa-
tion on the health status of older adults, including measures of activity limitations,
sensory impairments, quality of life, and the availability and use of preventive health
services. Both groups have data that might be valuable to each other but have not
been generally shared or coordinated (23).

Surveillance is an important contribution of public health. Current surveillance
activities can be modified to ensure adequate coverage for special target groups (e.g.,
the very old, ethnic minorities, groups for whom particular preventive services might
be especially important [e.g., women aged =65 years who have not had a recent mam-
mogram], and impaired older adults who live in the community). These surveillance
activities should provide guidance and feedback for programs at the Federal, state,
and local levels. Health surveillance should be expanded so that all available data can
be used in an integrated, coordinated manner to more effectively guide disease pre-
vention and health promotion for older adults in the United States.
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Abstract
Problem/Condition: During the twenty first century, growth in the number of older
adults (persons aged =65 years) in the United States will produce an unprecedented
increase in the number of persons at risk for costly age-associated chronic diseases
and other health conditions and injuries.
Reporting Period: 1995-1996.
Description of Systems: This report uses data from CDC’s National Center for Health
Statistics (NCHS) to report on leading causes of death in 1996 (from the National Vital
Statistics System), major causes of hospitalization (1996 National Hospital Discharge
Survey [NHDS]I), and major chronic conditions (1995 National Health Interview Survey
[NHIS]). The National Vital Statistics System compiles information regarding all death
certificates filed in the United States. NHDS is an annual probability sample of
discharges from nonfederal, short-stay hospitals. NHIS is an ongoing annual cross-
sectional household survey of the U.S. civilian, noninstitutionalized population. In
addition, health-care expenditures for older adults are examined by using information
obtained from published reports from the U.S. Health Care Financing Administration
(HCFA) and health-services literature.
Results: The leading causes of death among adults aged =65 years were heart disease
(1,808 deaths/100,000 population), malignant neoplasms (1,131/100,000), and cere-
brovascular disease (415/100,000). Several leading causes of mortality among older
adults differed by race, with deaths caused by Alzheimer’s disease more frequent
among whites and deaths caused by diabetes, kidney diseases, septicemia, and
hypertension more frequent among blacks. Rates of hospitalization and length of hos-
pital stays increased with age. Hospitalizations for heart disease represented the
highest proportion of all discharges among older adults (23%). Discharge rates for
malignant neoplasms, stroke, and pneumonia were similar for adults aged =65 years
and, as with heart disease, were higher for men than for women. However, the rate of
hospitalization for fractures among women exceeded the rate among men. Arthritis
was the most prevalent chronic condition among adults aged =65 years (48.9/100
adults), followed by hypertension (40.3/100) and heart disease (28.6/100). In 1995,
adults aged =65 years comprised 13% of the population but accounted for 35% of total
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personal health-care dollars spent ($310 billion), and real per capita personal health-
care expenditure for this age group increased at an average annual rate of 5.8% during
1985-1995. Projections for future medical expenditures for older adults vary; however,
all project substantial increases after the year 2000. Hip fracture, dementia, and
urinary incontinence are discussed as examples of prevalent and costly health condi-
tions among older adults that differ in potential for prevention. These conditions were
selected because they result in substantial medical and social costs and they differ in
potential for prevention.

Interpretation: The higher prevalence of serious and costly health conditions among
adults aged =65 years highlights the importance of implementing preventive health
measures in this population.

Public Health Actions: Data regarding causes of morbidity, mortality, and health-care
expenditures among older adults provide information for measuring the effectiveness
of public health efforts to reduce modifiable risk factors for morbidity and mortality in
this population.

INTRODUCTION

The U.S. population of adults aged =65 years is growing rapidly in number and
proportion to the overall population (7). During 1995-2030, this population is
expected to double from approximately 33.5 million in 1995 to 69.4 million in 2030.
This increase will be the result of the aging of persons born during 1945-1965 (i.e.,
baby boomers) and increased life expectancy. During 1995, the proportion of adults
aged =65 years was 12.8% compared with an anticipated 20% during 2030. Adults
aged =85 years are the fastest-growing segment of the population; during 1995-2030,
their numbers are projected to increase from 3.6 million to 8.5 million. Because health-
care use and expenditures for older adults are disproportionate to their numbers
among the population, the aging of the population has important implications for the
health-care system.

Mortality statistics are used to describe the overall health status of a population;
therefore, the leading causes of death among older adults (adults aged =65 years) are
presented first in this report. Elderly persons are disproportionately hospitalized for
several chronic conditions and account for substantial health-care expenditures.
Therefore, this report presents the major causes of hospitalization for older adults as
well as prevalence estimates for major chronic conditions. Statistics for the age group
55-64 years is also included for comparative purposes for the leading causes of death,
major causes of hospitalization, and major chronic conditions among older adults.
Other significant impairments among older adults (e.g., hearing and visual impair-
ments) are addressed in the last report in this publication. In addition, the economic
burden of morbidity among older adults is summarized. In addressing the last topic,
this report presents information regarding current health expenditures and projected
trends in spending for geriatric care. The health-care costs of three age-associated
health problems — hip fracture, dementia, and urinary incontinence — are presented
to illustrate the economic burden of late-life morbidity. These conditions were
selected because they result in substantial medical and social costs and they differ in
potential for prevention.
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METHODS

Leading Causes of Death

The 1996 mortality data presented in this report were collected from all 50 states
and the District of Columbia. Of deaths occurring in the United States, >99% are regis-
tered; all death certificates filed in the United States are provided to the National
Center for Health Statistics (NCHS) through the National Vital Statistics System (2) .

Causes of death were classified according to the International Classification of Dis-
eases, 9th Revision (ICD-9) (3). Many elderly adults suffer from two or more
comorbidities before death, often making the exact cause of death difficult to deter-
mine. The cause-of-death data reported here reflect the underlying cause of death,
which is defined as “. .. the disease or injury that initiated the sequence of events
leading directly to death or as the circumstances of the accident or violence that pro-
duced the fatal injury” (2). For cases that have more than one cause entered in the
cause-of-death section of the death certificate, the underlying cause is determined by
the sequence of conditions on the certificate and established rules and algorithms (3).
Death rates per 100,000 population for the leading causes of death are presented by
age, sex, and race.* Midyear U.S. population estimates for 1996 were used in the cal-
culation of death rates.

Major Causes of Hospitalization

The 1996 hospital discharge data were collected from the National Hospital Dis-
charge Survey (NHDS), which is conducted annually by NCHS (4). NHDS collects data
from a sample of inpatient records acquired from a national probability sample of
nonfederal, short-stay hospitals. Data from NHDS represent a sample of hospital dis-
charges, not a sample of persons (i.e., one person with multiple discharges during the
year might be counted more than once).

In 1996, data were collected for approximately 282,000 patient discharges from
480 participating hospitals. Hospital records were abstracted, and diagnoses were
coded according to the International Classification of Diseases, 9th Revision, Clinical
Modification (ICD-9-CM) (5). The first-listed diagnosis is defined as the principal diag-
nosis or, if one is not specified, the first diagnosis listed on the face sheet or discharge
summary of the medical record (4). Hospital discharge rates are presented in this
report by age and sex; data are not presented by race because, during 1996, informa-
tion regarding race was missing for 23% of sampled records. The survey data were
weighted to produce national estimates of hospital discharge.

Major Chronic Conditions

Prevalence estimates for selected chronic conditions were collected from the 1995
National Health Interview Survey (NHIS) (6 ). Conducted by NCHS, NHIS is an ongoing
annual cross-sectional household survey that is administered annually to a nationally
representative, multistage probability sample of the U.S. civilian, noninstitutionalized

*Race/ethnicity data are presented only for non-Hispanic whites and non-Hispanic blacks
because sample sizes for other racial/ethnic groups were too small for meaningful analysis.
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population. NHIS data are obtained through personal interview with household mem-

bers. Whenever possible, all available adult family members participate in the

interview; proxy interviews are allowed for older adults who are unable to participate

because of illness or impairment. The 1995 NHIS consisted of two parts — a set of

basic health and demographic inquiries and questions regarding current health topics.
Six checklists of chronic conditions are included in NHIS. The six lists cover

* selected skin and musculoskeletal conditions (e.g., arthritis, acne, or skin cancer);
® impairments (e.g., deafness, mental retardation, or color blindness);

* selected digestive conditions (e.g., gallstones, ulcers, or cancers of the intes-
tines);

* selected conditions of the genitourinary, nervous, endocrine, metabolic, and
blood and blood-forming systems (e.g., diabetes, epilepsy, or breast cancer);

* selected circulatory conditions (e.g., angina pectoris, hypertension, or stroke);
and

* selected respiratory conditions (e.g., asthma, emphysema, or lung cancer).

Determining the prevalence of conditions excluded from the checklists (e.g., depres-
sion) is not possible.

The time frame or reference period of interest was not the same for all six lists. For
conditions in the first, third, fourth, and sixth lists, respondents were asked, “During
the past 12 months, did anyone in the family have . . .?” For conditions in the second
list, respondents were asked, “Does anyone in the family now have ...?” For the fifth
list, lifetime prevalence was assessed by asking respondents, “Has anyone in the fam-
ily everhad ...?”

Only one of the lists, which is chosen on a predetermined basis, is administered per
interview; therefore, each list of chronic conditions is administered to only one sixth
of sampled households. For this report, prevalence estimates were stratified by age
(i.e., b5-64, 65-74, and =75 years), race/ethnicity (non-Hispanic white and non-
Hispanic black), and sex. Data were not reported when the standard error equaled
>30% of the prevalence estimate. SAS software (i.e., an integrated system for data
access, management, analysis, and presentation) was used to calculate prevalence
estimates, and SUDAAN was used to calculate 95% confidence intervals.

Economic Burden of Morbidity

The information regarding health-care expenditures for older adults presented in
this report synthesizes published data from the Health Care Financing Administration
(HCFA) and other studies from the health services literature. The studies cited in this
section should be referred to for details regarding the costing methodologies and
associate