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NIA Directors Messa

e are pleased to share through this document our best insights into the future of research on aging
Wand the role of the National Institute on Aging (NIA) in realizing that future. These broad strategic
goals and objectives have been identified through discussions among NIA staff members with input from
the National Advisory Council on Aging, NIA’s Board of Scientific Counselors, and other representatives

of the research and advocacy communities.

As we look to the future, we foresee unprecedented opportunities brought about by advances in science
and technology coupled with the challenge of using our best scientific judgment to make difficult choices,
in some cases, about which areas of research to pursue. Our NIA intramural and extramural scientists work
alongside our grantees and partners in other Institutes and Centers at the National Institutes of Health
(NIH), other government agencies, and the private sector to build synergy and leverage resources to help
make it possible for older adults to experience healthier, more productive lives. We strive to gain a clearer
understanding of what we term “normal” aging along with deeper insights into a multitude of diseases and
conditions with increased risk and severity among older adults. And we use that knowledge to develop and

test more effective interventions that will indeed allow people to live long and well in the 21st century.

We hope that readers will find the information in this document a useful resource for facilitating and

advancing dialogue about research on aging.

Jouted ) ks

Richard J. Hodes, M.D.
Director, National Institute on Aging

November 2007
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he face of aging in the United States is changing

dramatically. People are living longer, achieving
higher levels of education, living in poverty less
often, and experiencing increasingly lower rates
of disability. Life expectancy nearly doubled
during the 20th century with a ten-fold increase
in the number of Americans age 65 or older. Today,
there are approximately 35 million Americans
age 65 or older, and this number is expected to
double in the next 25 years. The oldest old—
people age 85 or older—constitute the fastest
growing segment of the U.S. population. Currently
about four million people, this population could
top 19 million by 2050. And living to 100 is
becoming increasingly commonplace. In 1950,
there were approximately 3,000 American centen-
arians. By 2050, there could be nearly one million.
The challenge for the 21st century will be to
make these added years as healthy and productive
as possible and to continue the current trend
of decline in disability across all segments of
the population.

Modern medicine and new insights into lifestyle
and other environmental influences are allowing a
growing number of people to remain healthy and
socially and emotionally vital into advanced ages.
As life expectancy increases, however, diseases and
conditions that threaten the health of older people
remain a concern. For example, more than half
of all Americans 65 or older show evidence of
osteoarthritis in at least one joint. One in every
two women and one in four men over age 50 will
break a bone due to osteoporosis. Alzheimer’s
disease (AD), cardiovascular disease, cancer,

and diabetes remain widespread among older
Americans. In addition, many older Americans
suffer from multiple health problems, and the
existence of such comorbidities often complicates
treatment and can dramatically affect quality

of life.

Our ability to reduce the burden of illness among
older adults will depend on an increased under-
standing of the dynamics of aging and how they
interact with various environmental and lifestyle
factors in individuals. We need to explore “aging”
not as a single process but rather as an intricate
web of interdependent genetic, biochemical,
physiological, economic, social, and psychological
factors, some of which are better understood than
others. In addition to research on the biological
basis of aging, some scientists are working to

gain new insights into disease processes and
comorbidities, the prevalence of which increases
with advanced age, and to use this knowledge to
develop more effective ways to prevent, diagnose,
and treat diseases and conditions of aging.

Others are exploring behavioral and social factors
involved in aging and how they interact with
genetics and biology. Still others are concerned
with the economic and societal consequences

of a rapidly aging population. Building on past
discoveries, we will continue to focus on finding
effective interventions to ensure that as people live
longer, they can do so in better health and with
greater independence.

The National Institute on Aging

The National Institute on Aging leads a national
scientific effort to understand the nature of aging
in order to promote the health and well-being of
older adults. NIA is one of the 27 Institutes and
Centers that make up the National Institutes of
Health, a component of the U.S. Department of
Health and Human Services.

Living Long & Well in the 21st Century: Strategic Directions for Research on Aging _



NIA Research Focuses on the Increased Risk and Severity
of Health Problems As People Age

Older adults are healthier than ever today,
but the risk and severity of a number of
diseases and conditions increase with
age. Much of NIA-supported research
focuses on uncovering the molecular
and cellular determinants of disease

risk as well as the changes that occur
with age at the organ, tissue, cellular,
and molecular levels that may lead to
dysfunction. Some investigators examine
age-related processes from multiple
perspectives, including those of the
genetic, biological, clinical, behavioral,
social, and economic sciences. Other
studies focus on specific diseases or
conditions with increased prevalence as
people age. Many of the disease-specific
research projects we support are collab-
orative efforts with other Institutes at
the NIH.

e With increasingly sophisticated tech-
nological tools, we hope someday to
unravel the mysteries that still sur-
round Alzheimer’s disease, changes
in memory and cognition, and other
degenerative diseases of the nervous
system, and to develop interventions
to prevent, diagnose early, and treat
these conditions.

e Exciting developments in our under-
standing of cardiovascular disease,

cancer, and diabetes interface with
new findings about the basic processes
of aging and may soon open doors for
personalized approaches to preempt,
prevent, or treat these diseases across
the lifespan.

e Better options for helping older adults
with vision, hearing, and other
sensory disorders will dramatically
improve the quality of life for these
individuals.

e For people who suffer from bone,
muscle, skin, joint, and movement
disorders, new insights about nutrition
and exercise, better surgical options,
better understanding of the basic
biology leading to new therapies, and
more user-friendly assistive technology
hold promise for helping them lead
more comfortable and active lives.

e Ongoing developments hold promise
for finding better ways to help health
care providers and caregivers more
effectively address a variety of age-
associated disorders such as frailty,
falls, delirium, incontinence, sleep
disturbances, and depression.

* Researchers are also gaining new
insights into the psychological,
psychiatric, and social changes that
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occur with age—from studies of the
psychological adaptation to aging
and disease to the development of
strategies to address the behavioral
symptoms of dementia or stress.

NIA-supported research also focuses

on the effects of chronic illness and

the comorbidities that are so common
among older adults. For example, NIA
researchers are studying the demon-
strated association between certain
cardiovascular disorders such as athero-
sclerosis (hardening of the arteries) and
hyperlipidemia (elevated blood levels
of certain types of fat) and the risk for
neurological disease and other age-
related disorders. Others are investigat-
ing the relationship between metabolic
disorders such as diabetes and cognitive
decline in older adults.




The Institute’s mission is to:

® Support and conduct genetic, biological, clinical,

behavioral, social, and economic research related
to the aging process, diseases and conditions

associated with aging, and other special problems

and needs of older Americans.

® Foster the development of research and clinician
scientists in aging.

® Communicate information about aging and
advances in research on aging to the scientific

community, health care providers, and the public.

We carry out our mission by supporting extramural

research at universities and medical centers across
the United States and around the world and a
vibrant intramural research program at NIA
laboratories in Baltimore and Bethesda, Maryland.

This document outlines the broad strategic direc-
tions of the Institute and provides a point of ref-
erence for setting priorities and a framework for
systematically analyzing the Institute’s scientific
portfolio and assessing progress in achieving our

Living Long & Well in the 21st Century: Strategic Directions for Research on Aging _

mission. NIA strives to ensure that funding deci-
sions and research initiatives address current and
projected public health needs and take full advan-
tage of scientific and technological opportunities
for advancing the field of research on aging. With
constant monitoring of the health needs of our
older population and regular consultation with
our stakeholders, we will optimize our efforts to

improve the quality of life of older adults.

Our goals are to:

A Improve our understanding of healthy aging
and disease and disability among older adults.

B Continue to develop and disseminate informa-
tion about interventions to reduce disease and
disability and improve the health and quality of
life of older adults.

C Improve our understanding of Alzheimer’s disease,
other dementias of aging, and the aging brain.
Develop drug and behavioral interventions for
treating these diseases, preventing their onset and
progression, and maintaining cognitive, emo-
tional, sensory, and motor health.

D Improve our understanding of the consequences
of an aging society and provide that information
to inform intervention development and policy
decisions.

E Improve our ability to reduce health disparities
and eliminate health inequities among older
adults.

F Support the infrastructure and resources needed
to promote high-quality research and communi-
cate its results.

Our vision is to:

Achieve a time when people in their “golden years”
enjoy robust health and independence, remain
physically active, and continue to make positive
contributions to their families and communities.
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Improve our understanding of healthy aging and disease
and disability among older adults.

ging comprises a set of dynamic biological,

physiological, and psychosocial processes and
systems—interactive and independent—that result
in wide variations among individuals. Adult aging
often involves common changes that may not be
harmful such as graying hair. For many, however,
aging also means a progressive and inexorable loss
of function leading to increased vulnerability to
disease, frailty, and disability. Many hypotheses and
theories to explain this decline have been offered
through the years, but none by itself can explain
the array of physical, biological, and psychological
changes that take place as people age.

NIA-supported researchers are beginning to define
the link between genes and lifespan. For example,
numerous genes have been implicated in normal
aging processes, in age-related pathologies and dis-
eases, and in the longevity of several species includ-
ing humans. Researchers are also identifying the
interactions among genes; the environment; and
lifestyle, behavioral, and social factors and their
influence on the initiation and progression of some
diseases. Further research is needed to determine
the roles and interaction of these diverse factors in
aging.

One of our challenges in this research is to develop
a clearer understanding of the normal changes that
accompany aging and distinguish them from the
diseases and disabilities that are prevalent among
older adults. A common thread, for example, is the
process of inflammation, which leads over time to
changes in cell, tissue, and organ structure and func-
tion. Inflammation may increase the susceptibility
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to and rate of progression of age-related pathologies
and may contribute to frailty, independent of overt
disease. This and other risk or protective processes
that may occur at various stages, from early life on,
may influence health and survival outcomes in old
age. Many older people also suffer from anemia,
thrombosis, involuntary weight loss, dizziness, sen-
sory deficits such as hearing or vision loss, dementia,
frailty, or incontinence. Research into the underlying
causes of these and other geriatric syndromes is
needed in order to develop new prevention strategies
and treatment approaches.

NIA-supported research is also helping to identify
lifestyle factors and health behaviors that directly
influence physical, cognitive, and emotional fitness
and risk of disease. Scientists are developing and
refining recommendations for people of all ages
regarding optimal diet, use of dietary supplements,
mental stimulation, physical exercise, quality
sleep, and other healthy practices to increase their
likelihood of enjoying healthy old age. Still other
researchers are looking for better ways to enhance
the physical, mental, and interpersonal abilities of
older people and to expand opportunities for them
to achieve personal goals and contribute to society
in meaningful ways. As we identify more precisely
these behaviors and lifestyles that influence health
and quality of life, we will be able to reinforce pre-
vention efforts, enhance symptom management,
conserve function, and improve caregiving.



To more fully understand aging processes and
their relationship to disease and disability
among older people, NIA will:

A-1 Support studies on healthy aging, well-being,
and longevity.

A-2 Accelerate the discovery of the causes and risk
factors associated with disease and disability
among older adults.

A-3 Encourage translational research to bridge
basic discovery and intervention development.

A-1 Support studies on healthy aging,
well-being, and longevity.

Research on the biology of aging has revolutionized
our understanding of healthy aging. New findings
about genetic, molecular, and cellular factors and
processes that affect the course of aging are provid-
ing valuable insights about aging, longevity, and
the genesis of disease. Similarly, population studies
are uncovering potential risk factors such as envi-
ronmental exposures, health-related behaviors, and
social factors, as well as the influence of co-existing
conditions across the lifespan and their relationship
to the progression of disease. NIA will continue
research to:

¥ Identify cellular and molecular factors that
determine the pace of aging processes.
Researchers have identified key factors affecting
the pace of aging, including the body’s response
to a variety of stresses, the function of the
immune system, and the role of cellular senes-
cence (deterioration of the cell) as a tumor sup-
pression mechanism. NIA will work to identify
additional factors and to elucidate the role of each
of these processes in the aging human.

B Determine how the cellular and molecular bases
of changes associated with aging contribute to
decreased function and increased incidence of
disease. Although increasing age is most often
accompanied by a significant and progressive

]
Our Genes Are Key to How We Age

The way we age depends on a mixture of intrinsic and
extrinsic forces. Extrinsic factors such as healthy habits can
be controlled. However, a significant portion of aging is
determined by genes, which may encode causative factors
involved in aging or factors that delay aging and/or pro-
mote extended health span (longevity assurance factors). In
humans, it has been estimated that genetics control 25 to 40
percent of life and health span variability, but the identity of
the responsible genes is difficult to pinpoint. Basic research-
ers have identified about 100 genes that control lifespan in
model organisms, including roundworms called nematodes,
yeast, fruit flies, and mice. Further research is needed to
understand the relationships among these genes and to
determine whether or not the equivalent genes in humans
function in a similar fashion. Research has also identified
subtle and reversible changes in human genes, which, in
some cases, can be passed from generation to generation
and can control the level of activity of some genes. These
“epigenetic” changes represent another area of research
that might yield further insights into aging and age-related
disease.

Scientists supported by NIA are particularly interested in
identifying genetic factors that contribute to healthy aging
as well as unraveling the genetic and biological processes
involved in age-related traits and diseases. Our hope is

that the discovery and increased understanding of genes
involved in aging and longevity will lead to the development
of medical and behavioral interventions that can slow the
aging process and, most importantly, delay or prevent the
onset of age-associated diseases.

decline in almost all physiological functions,
resulting in increased susceptibility to age-related
chronic diseases, some functions are remarkably
well maintained in a large number of people.
NIA will encourage research in both the loss and
maintenance of functions during the aging pro-
cess. Many researchers suspect that this increase
in susceptibility to diseases may be due to the
changes occurring as a result of the aging process
itself. Therefore, manipulation of the basic
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processes of aging might provide an effective way
to prevent or treat age-related diseases. We will
foster comprehensive studies both in humans and
in animal models to investigate the health- and
disease-related effects of manipulating the process
of aging at the molecular level.

¥ [dentify developmental, prenatal, early life, and
environmental processes that affect aging, age
changes, and disease. Harmful substances can
exert profound physical effects on a developing
fetus, while childhood exposure to environmental
agents such as infections or drugs can greatly limit
adult physical and cognitive health and longevity.
NIA will continue to support epidemiological
studies to identify such factors and participate
in translational studies to find ways to minimize
their effects in adults.

B Understand the role of stem cells in tissue main-

tenance and how stem cells and their environ-
ments change with age. Stem cells contribute to
tissue development and replenishment through-
out life. Stem cells are the ultimate precursors to
all the cells of the body, and they are important
tools for both cell-based therapies and regenera-
tive medicine. It is clear that tissues and organs
lose function with advanced age, and such losses
may result from declines in stem cell function.
This loss of function occurs at different levels,
including the stem cells themselves, the micro-
environment where they self renew and differen-
tiate (the niche), the receptiveness of the target
tissues, or even in the communication among the
target tissues, the niches, and the stem cells. NIA
will pursue the major challenges in cell-based
therapies and regenerative medicine, includ-

ing improvement of the mobilization of native
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stem cell pools and definition of the limitations
of stem cell expansion ex vivo, so that stem cells
can be grown in adequate numbers for tissue
repair while preserving their potency. NIA will
also foster research to create a detailed molecular
and functional understanding of stem cells, their
niches, and their target microenvironments as
well as strategies to direct stem cell differentia-
tion into specific cell types. This research will
inform efforts to understand and alter the aged
environments that decrease stem cell function and
improve the efficiency with which stem cells reach
their target sites, where they can be effective while
minimizing potentially harmful side effects.

® Understand the influence of obesity and meta-
bolic status in healthy aging. We will continue
collaborative studies on the relationships among
obesity, insulin signaling, hypertension, and dia-
betes. We will continue studies on the efficacy of
various nutritional and other cognitive and behav-
ioral approaches to maintaining a healthy weight
and preventing cardiovascular disease, cancer, dia-
betes, neurodegenerative disease, musculoskeletal
conditions, and other conditions in older people.
This research will also help determine whether
or not general recommendations for healthy
eating, physical exercise, and sleep in the young
or middle aged are optimal for older people.

® Understand the sensory and motor changes
associated with aging and how they lead to
decreased function and increased incidence of
disease. Mobility changes in the aging adult can
be age related or the precursor to more severe
motor disorders. Loss of sensory functions such
as vision, hearing, or the ability to taste foods
may result from aging-related processes or may be
an indication of more severe underlying diseases
or conditions. We will promote a better under-
standing of the underlying mechanisms of these

'.3 -
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and other age-associated changes. This research
will provide the knowledge base necessary to
develop interventions that optimize mobility and
sensory function and prevent disease in the later
years of life.

® Continue to support basic research in the psycho-

logical science of aging. Understanding age-
related psychological change remains essential for
advancing our understanding of how age impacts
behaviors and decisions that, in turn, shape the
subjective well-being, social relationships, physical
and mental health, physical function, and economic
well-being of older adults. Advances in psycho-
logical science are needed to improve behavioral
interventions, and to understand the pathways
and mechanisms through which psychological
and social factors impact health. NIA continues
to support research on basic psychological and
social processes associated with normal aging;
their relationship to individual, contextual, and
environmental factors that impact these outcomes;
and their neurobiological and genetic basis.

m Living Long & Well in the 21st Century: Strategic Directions for Research on Aging



® Continue research on the impact of social
interaction on health and well-being.

Although research suggests that positive social
interaction is health protective, we must
improve our understanding of the mechanisms
and pathways through which these factors
improve both physical and mental health. We
must also better identify the characteristics of
social relationships and social environments that
promote healthy aging. NIA-supported research
to deepen our understanding in this area will aid
in tailoring interventions to improve the health

and quality of life of older adults.

® Explore the interplay between genetic, biological,

clinical, social, economic, psychological, and
environmental factors affecting aging and
longevity. Evidence suggests that these factors
and their interplay are critical to minimizing
disease and achieving full potential and vitality
in later years. More research is needed to verify
the linkages and to better understand their
underlying mechanisms.

Living Long & Well in the 21st Century: Strategic Directions for Research on Aging _

Identify factors across the lifespan that contribute
to exceptional health or its decline. The study of
older people is shedding light on the biological,
behavioral, and social factors associated with
healthy aging. We will continue research that
links laboratory and longitudinal population-
based studies, providing insights into the factors
that define resilient individuals and contribute
to well-being in old age.

Expand our knowledge of age- and longevity-
associated genes as well as epigenetic alterations
that affect longevity and well-being, including
modes of action. NIA-supported research has
shown that patterns of extreme longevity run in
families. Furthermore, scientists have identified
approximately 100 different genes that affect
longevity in model organisms. We will continue
work to identify the biological functions of
longevity genes and to better understand the
mechanisms of action of known and yet-to-be-
identified longevity genes (longevity assurance
genes). This research will facilitate the develop-
ment of biologically-based interventions to pro-
mote longevity, delay age-related dysfunction,
extend health span, and improve the quality of
life of older people.

Epigenetic alterations (modifications other than
changes in the DNA sequence that alter gene
expression) are also likely to play important
roles in rates of aging, age-related dysfunctions,
and development of age-related diseases. Like
changes to the DNA sequence itself, epigenetic
modifications can be inherited. These modifica-
tions affect the cellular machinery responsible
for turning genes “on” or “off,” allowing or
preventing them from functioning optimally.
Environmental agents such as chemicals or
dietary components can also modify DNA

and can be transmitted to offspring.



* Refine our understanding of the interplay among
the biological, social, emotional, cognitive, and
functional changes associated with normal aging.
The impact of changes in emotional, cognitive,
and physical capacities at different life stages—
in combination with life course changes in
motivation and goals—on social and economic
behaviors at different life stages remains
unknown. We know even less about changes
in the neurobiological underpinnings of these
interactions. NIA will use the approaches of
social neuroscience and neuroeconomics to study
how the neurobiological changes associated
with aging influence or are influenced by social,
emotional, cognitive, and motivational factors.

® Identify the genetic and epigenetic bases of age-
related diseases and conditions as well as factors
that affect disease initiation and progression.
Studies of genes associated with aging processes,
longevity, and age-related diseases will continue to
provide insights into disease pathologies and vul-
nerability. However, emerging research suggests
that epigenetic mechanisms may also underlie,
in part, the susceptibility to common and com-
plex diseases of aging, particularly those subject
to environmental influences. We will support
research to understand the basic mechanisms
influencing the aging process as a whole. In addi-
tion, we will work to understand the interplay
among genes and environmental influences, as
this knowledge will be essential to our under-
standing of the development of both disease and
healthy aging.

Elucidate the biological mechanisms and path-
ways through which social, psychological, and
environmental stresses contribute to declines

in health and well-being among older adults.
Individual differences in the subjective experience
and physiological and psychological impact of
stressors may exacerbate or buffer the impact
of stressors on health. We will encourage
multi-level and interdisciplinary research in
collaboration with relevant NIH Institutes on
the interactive effects of genes, behavior, and
social environments on health and well-being
as people age.

A-2 Accelerate the discovery of the
causes and risk factors associated
with disease and disability among

older adults.
® Improve our understanding of the molecular,

genetic, cellular, and tissue bases of aging that
contribute to increased risk for, alter the course
of, and vary the response to the treatment of
major age-associated diseases. We will increase
efforts to understand the genetic and epigenetic
factors that can alter susceptibility of individuals
to disease and affect the response to treatment.
In addition, we will work in collaboration with
other NIH Institutes and Centers to study how
phenomena such as anxiety and other negative

To develop new interventions for the prevention,
early detection and diagnosis, and treatment of
aging-related diseases, disorders, and disabilities, we
must first understand their causes and the factors
that place people at increased risk for their initia-
tion and progression. NIA will continue research to:
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Inflammation Plays an Important
Role in the Aging Process

Inflammation is a natural and highly regulated response that
provides protection and promotes healing when infection
or injury occurs. However, if left unregulated, these same
processes can cause further tissue injury and damage. It
is unclear to what extent acute or chronic inflammation
influences the pace of aging. Also unknown is whether
age-related changes in inflammatory responses reflect a
“normal” deterioration of cells or are the result of disease
processes, or if psychological factors such as stress could
promote the development of chronic inflammation or
exacerbate its effects.

Inflammatory processes, particularly those resulting in
chronic inflammation, have been implicated in a number of
chronic diseases and conditions of aging, including cardio-
vascular disease, osteoarthritis, osteoporosis, Alzheimer’s
disease, insulin resistance and diabetes, muscle wasting,
and frailty. However, the precise role of inflammation

in each of these conditions is not well understood. NIA-
supported researchers are working to describe more

fully the underlying biology connecting the mediators of
inflammation with these disease processes, including:

e How inflammatory mediators—molecules that coordinate
the inflammatory response at the cellular level-change
with age, and how these changes contribute to disease

* How “normal” age-related cellular changes may trigger an
inflammatory response

e How chronic or acute inflammation resulting from disease
or dysfunction contributes to—or protects against—further
cellular dysfunction

Ultimately, NIA-supported investigators hope to apply an
improved understanding of inflammatory processes

and their cellular mechanisms to develop more precisely
targeted anti-inflammatory interventions.

Living Long & Well in the 21st Century: Strategic Directions for Research on Aging m

emotions can alter nervous system function.
Although these processes aid the body in respond-
ing to dangerous or stressful situations, they can
damage cells, tissues, and organ systems when
produced in excess.

B Identify the molecular and cellular bases of age-

related decline in immune responses. The age-
related decrease in the adaptive immune response
(that is, the cellular response for manufacturing
antibodies and killing pathogens) makes older
people more prone to a variety of infectious agents
and reduces the efficacy of vaccinations in older
adults. These factors have a significant effect on
the health span and quality of life of older people.
We will support research to develop more protec-
tive vaccine regimens and strategies to improve
immune responses in the aging population.

® Improve our understanding of how the inflam-

matory process is affected by aging and how
these changes impact tissue function. The degree
to which primary age-related changes in inflam-
mation contribute to changes in structure and
function of various tissues and organs as well as
the risk or progression of age-related pathologies
and conditions is not clear. Likewise, researchers
are continuing to identify the sources of pro-
inflammatory cytokines (proteins used by the
body for cell-to-cell communication). We will
examine the role of different cell types, includ-
ing immune cells and adipose tissue (fat), in the
age-related increase in levels of pro-inflammatory
cytokines. We will also investigate how changes in
the circulating levels of these cytokines contribute
to pathological changes in tissues and organs. We
will facilitate exploration of how the response of
different tissues to pro-inflammatory cytokines is
affected by age and how these changes contribute
to the overall balance of the immune system.



® Identify, analyze, and track changing patterns of
disability for older adults and better understand
factors contributing to these patterns. The cur-
rent pattern of increased “active life expectancy,”
the average number of years an individual will
live without a limiting disease or disability in
parallel with increased length of life, is threat-
ened by increases in obesity and disability rates
for younger cohorts. NIA-supported research
will address disability dynamics at several levels,
including longitudinal research to understand the
determinants of onset, severity, and recovery from
disabling conditions. At the population level, we
will foster research to understand the pathways
to disability and the causes of change in mobility
and function over time as well as subgroup dis-
parities. We will also invest in research on more
sensitive measures of functional disability that are
needed to better track these changes.

A-3 Encourage translational research to
bridge basic discovery and intervention
development.

Translational research provides the two-way bridge
necessary to link scientific discoveries with applica-
tions in medical practice and public health. For
research on aging, basic discoveries typically begin
with studies at a molecular or cellular level to
understand the mechanisms of normal aging and
disease or with studies to better understand the
basic behavioral and social science related to aging
processes. New knowledge gained at “the bench”
takes a variety of paths to human intervention stud-
ies—the “bedside.” Equally important is providing
a clear path back to the bench for insights gained at
the bedside. Several NIH initiatives are focusing on
the broad issues of culture change required for the
biomedical community to more successfully sup-
port translational activities. In support of our other
objectives in Research Goal A, NIA will continue to:
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The Quest for Biomarkers Takes Many Pathways

A biomarker is a physical, biochemical,
or functional measure used as an
indicator of a physiological change

or disease process. Biomarkers—
sometimes referred to as surrogate
markers or clinical endpoints—can be
used to define, diagnose, or predict
disease and enable rational treatment
and monitoring of disease. Basic mech-
anistic studies of specific disorders

can identify molecules in biological
fluids, tissues, or even breath with
which disease-related changes could
be identified as disease biomarkers.
Biomarker imaging tools such as
positron emission tomography (PET),
magnetic resonance imaging (MRI),
and nuclear magnetic resonance
(NMR) spectroscopy scans can reveal
detailed alterations in tissue due to
disease processes and permit non-
invasive longitudinal tracking of
disease progression. Other biomarkers
help determine cognitive declines

through standardized neuropsycho-
logical test batteries or the effect of
environmental triggers or social stress

factors on aging and health outcomes.

Some biomarkers can also predict
susceptibility to disease or serve as
measures of drug toxicity.

There is a critical lack of specific,
reliable, quantifiable, and easily
measured biomarkers that correlate
well with early disease progression.
Public and private organizations have
invested heavily in identifying candi-
date disease biomarkers using tech-
nologies such as imaging, genomics,
proteomics, and high-throughput
approaches. NIA-supported initiatives
help to refine technologies for bio-
marker discovery and apply them to
specific diseases. The Alzheimer’s
Disease Neuroimaging Initiative, for
example, seeks to identify whether
longitudinal and concurrent brain
imaging and biochemical measure-

ments can be used to monitor disease
progression. Improved brain imaging
promises to provide researchers with
the ability to monitor how drugs affect
the accumulation of harmful proteins
as disease progresses. Biological
samples from well-characterized
patients enrolled in this and similar
studies are made available for other
investigations.

NIA is working to improve the pre-
cision and validity of biomarkers for
monitoring the progression of other
diseases such as osteoarthritis or
assessing an individual’s risk of cardio-
vascular disease or diabetes. Advanced
biomarker technology also promises
to streamline clinical trials by identi-
fying clinical subtypes to establish
more homogeneous study populations
and applying biomarker testing to
monitor and assess the effects of

trial interventions.

B Identify and optimize opportunities for moving and provide supplemental funding to support

new knowledge from basic discovery to interven-
tion development and back. We will accelerate
our efforts to promote promising preclinical
studies and health systems research. We will

also work to ensure that new technologies such

as advanced imaging and bioinformatics and
other resources needed for effective translational
research are accessible to NIA-supported scientists
and clinicians.

B Facilitate communication among NIA-supported
researchers and encourage interdisciplinary collab-
oration. The complexity of contemporary science
demands a synergistic approach to ensure collabo-
ration among researchers from multiple scientific
disciplines along the continuum of research. We
will invest in multidisciplinary research programs
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promising interdisciplinary endeavors.

® Foster communication and partnerships with
other NIH Institutes and Centers and with
other Federal agencies as well as other national
and international research organizations. NIA
will continue to collaborate with other NIH
Institutes and Centers on projects with a multi-
disciplinary focus such as the NIH Roadmap
for Medical Research and the NIH Blueprint for
Neuroscience Research. We will continue to parti-
cipate in partnerships with outside organizations
to share resources, support collaborative research,
eliminate barriers to drug development, and
communicate research findings to the public.
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Research Goal B

Continue to develop and disseminate information
about interventions to reduce disease and disability and

improve the health and quality of life of older adults.

Modern medicine and new insights into lifestyle

and other environmental influences promise
to have a profound impact on the health and
well-being of older people and make it possible for
them to remain physically healthy and cognitively
and emotionally vital into very advanced ages—
ideally, for as long as they live. Capitalizing on
new insights from basic research, NIA-supported
scientists, often in collaboration with other NTH
Institutes and Centers, will continue to work from
multiple perspectives to develop and test strategies
for preempting or reducing the severity of the full
range of health problems experienced by older
people. We will work to strengthen the translation
of basic findings in the laboratory into practical
applications to improve the health and quality of

life of older adults.

Our success will depend on progress
in achieving three objectives in this area:

B-1 Develop effective interventions to maintain
health and function and prevent or reduce
the burden of age-related diseases, disorders,
and disabilities.

B-2 Understand and develop strategies to enhance
societal roles and interpersonal support for
older adults, reduce social isolation, and
prevent elder abuse.

B-3 Increase awareness and promote adoption of

interventions to improve the health and quality

of life of older people.

B-1 Develop effective interventions

to maintain health and function and
prevent or reduce the burden of
age-related diseases, disorders, and
disabilities.

Achieving and maintaining health and function

in advanced years can be aided by physical fitness,
proper nutrition, and avoidance of smoking

and other behaviors that adversely affect health.
Conversely, unhealthy lifestyle choices may be
associated with significant health problems. How-
ever, research has shown that it is almost never
too late to decrease risk of disease and disability
by establishing healthier patterns. Improved health
habits can help people survive longer, enable them
to postpone the onset of disability, and increase
quality of life and function at older ages. Research
has also shown that optimizing both the physical
and social environment is important to the health
and functioning of older people.

NIA will continue to:

B Develop efficacious and cost-effective strategies
for promoting and ensuring adherence to healthy
and safe behaviors among older adults.
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Build on our understanding of the roles of
nutrition, obesity, sleep, and metabolic status

to develop more effective health maintenance
strategies. Epidemiological studies—and, in
some cases, studies in animals—have shown
clear positive effects of manipulations such

as dietary restriction and negative effects of
obesity, malnutrition, and less-than-optimal
sleep patterns on health and age-related mor-
bidity. We will use these and other findings to
develop and test in clinical trials cost-effective
dietary and other behavioral measures and
adherence strategies for the prevention or
delay of disease and disability.

Use our increased understanding of exercise physi-
ology and other branches of basic science to maxi-
mize the positive effect of exercise on older people.
Several studies strongly suggest that modest
exercise may have beneficial effects in maintain-
ing health—including mental health—and that
these benefits are possible even at advanced
ages. For example, weight-bearing exercise can
build bone strength, consequently preventing
osteoporosis and subsequent fragility fractures.
We will support further research to validate
exercise and exercise programs and their effects
on older people within specific age groups and
develop strategies for promoting adherence.

Continue research to understand hormone changes
in older people and pursue the development of
interventions to address these changes without
unwanted side effects. Counteracting some
effects of aging by supplementing hormones
such as estrogen, testosterone, human growth
hormone, melatonin, and DHEA (dehydro-
epiandrosterone) is an area of active study, but
there are concerns that individuals may be tak-
ing such agents before their safety and efficacy

have been established. We support studies to
understand the biological action of hormonal
changes in older men and women, assess
whether or not hormone therapy will improve
health, investigate the use of compounds to
produce the beneficial responses of hormones
in the body without detrimental side effects,
and determine the potential to regulate hor-
mone production in specific body tissues
where increased or decreased amounts of these
hormones are favorable to health.

Develop strategies to reduce falls and their
consequences. NIA-supported human factors
research will continue to identify safety risks for
older people in home and work environments,
improve screening strategies, and develop

and disseminate information important to

reducing the risk of falls.

Explore new ways to improve safety in the home
and community through studies of ergonomics
and the built environment. We will continue
to support research to identify cost-effective
alterations in design that can reduce injuries
and provide a safer, more secure environment
for older adults.

Pursue a better understanding of needs and
develop interventions to improve the safety of
older drivers. We will continue research to
identify factors such as visual impairment, hear-
ing, attention, speed of processing, and other
cognitive changes that put older drivers at risk
of automobile accidents. In addition, we will
continue to support the development of tools
for assessing visual, cognitive, and other abilities
associated with safe driving, interventions to
improve the physical and cognitive skills neces-
sary for safe driving, and technology to support
the special needs of older drivers. We will also
support research to understand the dynamics
of making the decision to stop driving, the
implications of that decision for the health

and well-being of older people, and alternative
transportation options that help older adults
maintain as much independence as possible.
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This research will provide the insights needed
to develop guidelines for older adults, their
health care providers, and family members.

* Improve the safe use of medications by older
adults. Managing medications can be complex
for older people, many of whom take drugs,
often prescribed by more than one physician,
for multiple health problems. Complications
include adverse drug interactions and interac-
tions with dietary supplements coupled with
the physiological and functional changes
associated with aging or age-related diseases.
NIA-supported research will improve our
understanding and maximize the effectiveness
of medications, develop new technical aids for
physicians to monitor drug use, and provide
new technologies and information to enable
patients to manage medications better and
avoid adverse reactions.

® Develop interventions for treating, preventing,
or delaying the onset of age-related diseases
and conditions.

* Support research into the mechanisms by which
lifestyle interventions affect aging-related changes
and determine how individuals can maintain
[function with age or regain that function after
loss due to immobility, illness, or trauma. After
peaking in early adulthood, most tissue func-
tions decline with advancing age. This leads to
increased risks for developing diseases such as
cardiovascular disease and cancer, and may lead
to declines in overall health and quality of life.
Further research is needed on the mechanisms
through which common interventions, both
medical and behavioral, may slow physical and
cognitive decline. NIA will continue to sup-
port research into the mechanisms of functional
decline and its delay, with the goals of identify-
ing molecular targets for drug interventions and
treatments that minimize losses and promote
the recovery of function after illness or trauma.

o Test compounds that hold the promise of increasing
healthy lifespan. Promising compounds must
undergo preclinical safety and efficacy testing
using animal and cellular models before being
tested in full-scale clinical trials. We will con-
tinue to support the testing of promising
compounds in mice and other model systems
with the long-term goal of selecting for further
development those most likely to have a
beneficial effect in humans.

* Conduct clinical studies and encourage the
translation of new interventions to the clinical
setting. As pathways and processes of disease are
better defined, basic research findings can be
translated expeditiously to the development
of clinical applications. We will continue to
support clinical studies to improve health and
well-being through better treatments for age-
related diseases and conditions and to test the
effects of hormone therapy, dietary supplemen-
tation, and exercise and fitness. We will work
with others to facilitate the navigation of barri-
ers to the translation of promising compounds
into clinical trials and ultimately approval by

the U.S. Food and Drug Administration.
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B Develop improved approaches for the early
detection and diagnosis of disabling illnesses and
age-related debilitating conditions. We will help
develop and evaluate improved techniques and
tools to measure the well-being of older people
as well as symptoms of disease and disability. As
new interventions are ready, we will facilitate the
movement of biochemical, imaging, and other
technologies into mainstream medical practice,
where they can be used routinely to assist in early
detection and diagnosis as well as to monitor the
efficacy of interventions tested in clinical trials.

® Find significantly improved and cost-effective
ways to reduce caregiver, family, and patient
stress and improve older people’s ability to cope
with chronic disease. Families and others who
care for people with chronic disease frequently
face emotional stress as well as physical and
financial burdens. Investigators will continue
to evaluate strategies to improve social support,
skills training, and assistive services both for
those who cope with chronic disease and for
their caregivers. NIA-supported research will
clarify needs and patterns of family caregiving
and how people make decisions on providing
care and inform guidance on support and skills,
including a focus on families with diverse ethnic
and socioeconomic backgrounds.

® Develop strategies to improve the interaction of
older people with the health system. For older
adults and their families, effective health care
requires quality communication with and among
health care professionals. According to one study,
fewer than 40 percent of people experiencing
symptoms associated with heart and circulatory
or musculoskeletal systems seek a physician’s care.
Similarly, women often avoid seeking care for
urinary incontinence. NIA will help develop
strategies to assist patients in dealing with multiple

services and to manage health care financing for
multiple chronic conditions. We will seek better
interventions to help older people recognize the
implications of disease-related signs and symp-
toms and consult a physician or other health care
provider when they first occur. And we will work
to find ways to help health care providers coordi-
nate their services to older adults.

B-2 Understand and develop strategies
to enhance societal roles and inter-
personal support for older adults, reduce
social isolation, and prevent elder abuse.

Despite negative stereotypes, millions of older
people work productively and otherwise contribute
to society and place a high value on retaining their
independence. Research suggests that social sup-
port and continued involvement in useful activities
foster positive effects both on physical and mental
health and on longevity. This effort is especially
important for older adults who are at increased

risk for multiple diseases, disability, and functional
limitations that may keep them from fully engaging
in the world around them. Improvements in acute
and long-term health care for older people are also
essential, including strategies to ease the burdens of
caregivers and enhance quality of care at home and
in different long-term care settings. These initiatives
should result in more effective approaches for pre-
vention, treatment, and rehabilitation.

NIA will continue to:

® Identify ways for older people to retain valued
roles and maintain independence. Older men
and women are now working in paid jobs, doing
essential volunteer work, maintaining a household,
and/or supporting children and grandchildren.
NIA-supported research will seek and apply
technological, social, and behavioral findings to
extend the ability of older adults to remain
independent, active, and productive.
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® Conduct research on the social and economic
aspects of family caregiving and develop

and disseminate effective interventions for
patient care in family and community settings.
Intergenerational family support is the most
common way in which a family assembles and
allocates its resources of money, skills, and time
to care for all its members.

* Assess and evaluate family relationships over
time. This research will help us understand the
effects of changing relationships on the health
and well-being of older people, and gain insight
into the caregiving, emotional support, and
family-level economic aspects of aging.

 Address issues centered on the increased demands
Jaced by family caregivers in light of changing
patterns of work and family demographics. We
will pay particular attention to the ways in
which characteristics such as gender, marital
status, income, socioeconomic status, race, and
ethnicity influence these demands.
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B Develop strategies to help older people and their

families prepare for and manage age-associated
changes in health, income, function, and roles.
Older adults and family members are faced

with many complex decisions about retirement,
finances, health and life insurance, and medical
treatment. Issues of concern include the ability
of health care delivery systems to support patient
and family needs and adherence to a patient’s
advanced directives. NIA-supported research will
inform decisions about complex issues of health,
finances, and family roles in late life, both for
individuals and policymakers. We will compile
up-to-date information about patterns of work
and retirement, sources of retirement income,
intergenerational income transfers, and status of
health and disability at the regional, national,
and global levels. This compilation will be used
to develop and make available information and
other resources for people as they plan for later
life transitions and possible loss of independence
as well as to inform policy decisions.



B Research and develop strategies to improve deci-
sion making for long-term and end-of-life care.
There is a pressing need to define organizational
mechanisms that will ensure quality, affordable
health care for older people. There is also a
critical lack of empirically generated knowledge

Dissemination of Research Results Is a
Critical Component of the NIA Mission

An essential component of the NIA mission is the dissemi-

on how to maximize quality at the end of life.
Medical culture is oriented primarily to patient
care and not to addressing the multifaceted needs
of dying patients and their families. To better

address these issues, we will:

Examine component parts of health care delivery
systems and their impact on medical, social, func-
tional, and cost outcomes and use this informa-
tion to develop interventions to improve care.
This research will help inform the development
of interventions to coordinate care that promotes
attention to patient and family preferences,
facilitates smooth transitions among care set-
tings, and maximizes independence. We will
explore ways to support long-term care, most
often provided in a home setting. We will focus
on interventions that reduce the burdens of
caregivers, with an emphasis on the unique
challenges faced by patients with dementia and
their caregivers.

Understand caregiving patterns and improve the
effectiveness of different strategies for helping fam-
ilies manage the care needs of the physically frail.
For example, we will use knowledge gained
from this research to develop and disseminate
evidence-based guidance on caregiving skills,
environmental modifications, and technological
supports for both informal and formal long-
term care settings.

Develop strategies to improve the experience of
older people at the end of life. We will support
research to better understand the decision-
making process and changing preferences
associated with advance care planning; better
understand the transitions among end-of-life
care settings such as the home, hospital, nursing
home, and hospice; assess the benefit of end-

nation of information about research and aging-related
topics to the general public, health professionals, the media,
policymakers, and advocacy organizations. The Institute
reaches out to the public through the NIA Web site, two
Information Clearinghouses with toll-free numbers, and the
NIHSeniorHealth Web site.

* The NIA Web site, www.nia.nih.gov, offers information
about NIA programs, research findings, grants and train-
ing opportunities, and public and professional education
materials. The NIA Spanish-language Web site, www.nia.
nih.gov/Espanol has information on a wide range of
health topics, free publications in Spanish, and links to
other health-related, Spanish-language Web sites.

* The NIA Information Center, 1-800-222-2225, distributes
a variety of public and professional education materials,
including Age Pages on more than 40 health topics—
from arthritis and diabetes to sleep and skin care. NIA's
evidence-based Exercise Guide provides simple, easy-to-
follow exercises to improve endurance, strength, flexibility,
and balance.

e The Alzheimer’s Disease Education and Referral (ADEAR)
Center, 1-800-438-4380, offers information on diagnosis,
treatment, patient care, caregiver needs, clinical trials, and
research related to Alzheimer’s disease.

e www.NIHSeniorHealth.gov is a collaborative effort with
the National Library of Medicine. Based on research on
cognition and aging, the site provides information on more
than 30 health topics. Information is available in a variety
of senior-friendly formats, including large print, open-
caption videos, and audio versions.

of-life therapies and the cost effectiveness of
interventions to improve end-of-life care;
develop better measures of end-of-life quality
for the patient and the family to improve our
understanding of psychosocial issues that impact
the end-of-life experience; and understand the
social and economic context of caring for an
older person who is dying.
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* Assess the impact of health care organizations and
provider interactions on the quality of life for
dying individuals. Special attention will be given
to developing strategies that enhance support of
the older person, the family, and medical care
providers who are attempting to provide humane
and life-affirming services at the end of life.

® Understand and develop strategies to address
elder neglect and abuse. Although isolated studies
have documented the devastating long-term
consequences of elder mistreatment, research

on elder neglect and abuse has been inadequate.
We will support methodological research to help
determine the prevalence of elder physical, psycho-
logical, and financial neglect and abuse. We will

utilizing community organizations already in place
may be needed to inform, persuade, convince, and
sustain behavior change. To address these concerns
and ensure that research results are disseminated to

all who need them, NTA will:

® Develop, test, and conduct health communication
programs and outreach activities to inform the
public about the interventions and health-related
progress validated by the results of research on
aging. We will craft and deliver messages and
materials based on research to understand how
the target audience perceives and reacts to health
messages, how the public is persuaded to change
behavior, and how people in general, and older
people in particular, respond to various media.

also work to develop and disseminate reliable

) B Develop appropriate materials and programs for
measurement tools for assessing neglect and abuse p approp prog

a variety of target audiences. We will continue to
work to overcome gender, cultural, and language
barriers to the effective communication of

health information.

and interventions to reduce its incidence.

B-3 Increase awareness and promote
adoption of interventions to improve the

health and quality of life of older people. ™ Explore successful networks for the transfer of
research knowledge and evaluate the usefulness

of transferred interventions for older adults in
broadly designed and applied outcomes research.
NIA will continue to work with other Federal
agencies, State and local governments, and the
private and nonprofit sectors to ensure that results

Communication efforts play a critical role in
educating the public about research advances to
improve health and well-being in later life. Health
communication activities can increase the public’s
awareness of a specific aging issue, problem, or
solution; reinforce certain knowledge, attitudes,

or health behaviors; dispel misconceptions about
aging; and encourage individual or collective action.
Health education programs, activities, and materials
also can inform, influence, and motivate the public. =~ ® Provide information to support the training

of people who work with older adults. We

will provide professional societies, community
organizations, and academic institutions with
research-based information that can be used in
training geriatricians, social workers, counselors,
and other community professionals and volunteers
to work effectively with older adults and to
implement evidence-based interventions.

of research on behavioral and community inter-
ventions are widely shared and have an impact on
policies and programs.

Communicating effectively about health is chal-
lenging. Health information is often complex and
technical. Moreover, the information may be incon-
clusive, controversial, contradictory, or subject to
change as new research findings are released. Health
information also may conflict with long held per-
sonal beliefs. To succeed, health communication
programs and materials must be based on an appre-
ciation of the needs and interests of the target audi-
ence. Large scale, multi-year, multi-media efforts
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Improve our understanding of Alzheimer’s disease,
other dementias of aging, and the aging brain. Develop
drug and behavioral interventions for treating these diseases,

preventing their onset and progression, and maintaining
cognitive, emotional, sensory, and motor health.

better understanding of how the brain ages

will provide important information on which
to base strategies for maintaining and enhancing
cognitive, emotional, sensory, and motor function
through biological and behavioral interventions.
For example, studies have shown that new neurons
form in certain regions of the brain even in adult-
hood. This phenomenon, known as neurogenesis,
suggests that medical and behavioral approaches
could be found to stimulate the formation of new
neurons to compensate for the loss and functional
decline of neurons with aging, disease, or traumatic
injury. NIA will support research to harness func-
tional imaging and other advanced technologies
that view activity in specific regions of the brain to
identify age-related neural changes and mechanisms
the older brain uses to maintain optimal learn-
ing, memory, and other cognitive functions. We
will also work to clarify the interactions between
the brain and the peripheral nervous, endocrine,
hematopoietic, cardiovascular, and immune sys-
tems. We will also support the development of
preventive and therapeutic approaches to maintain-
ing health in cognition, emotion, sleep function,
sensory processes, and motor function. Research
on the function of the normal brain and peripheral
nervous system will help us understand the ways in
which non-dementia-related health outcomes arise.
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Our objectives in this area are to:

C-1 Understand the mechanisms involved in
normal brain aging; the role of cognition in
everyday functioning; protective factors for
sensory, motor, emotional, and cognitive func-
tion; and the pathogenesis of AD and other
neurodegenerative disorders of aging.

C-2 Develop better ways of distinguishing people
with normal brain aging from those who will
develop mild cognitive impairment (MCI),
AD, and related conditions.

C-3 Translate discoveries about the cellular and
molecular mechanisms of cognitive, emo-
tional, sensory, and motor function with age
and the mechanisms of AD pathogenesis
into diagnostic, treatment, and/or prevention
strategies.

C-4 Conduct research to better understand and
develop interventions to address the special
caregiving needs of patients with AD and
other demen