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P R E F A C E

Maintaining
Healthy Lifestyles

BY ROBERT N. BUTLER, M.D.
PRESIDENT AND CEO

INTERNATIONAL LONGEVITY CENTER

hy did the International
Longevity Center and
Canyon Ranch decide
to hold this workshop,
which assembled some of

America's finest social and behavioral scientists
and leaders in medicine and public health, to
consider what we presently know about main-
taining healthy lifestyles? Healthy People 2000
expressed the Surgeon General's aspirations for
the well-being and health of the American peo-
ple and laid out some 300 health targets.
However, only 15% have been met.

This cannot be explained totally by a lack of
desire on behalf of the American people.
People initiate appropriate and new health
habits daily. The problem is maintaining them.
What are the obstacles?  What have we learned

about methods to assist people in their desire to
enjoy a healthy lifestyle and well-being?

Why did this workshop focus on older
adults? Most of what was discussed and recom-
mended applies to persons throughout the
entire life course.  But it is important to empha-
size that it is never too late to introduce healthy
behavior and it is always too early to stop.
Furthermore, it is actually easier to measure
behavioral change and outcomes in the older
age group. When one studies interventions
introduced early in life one has to wait many
years to determine outcomes.  

We worked toward consensus in all age
groups. For example, the Baby Boomers, now
35 to 54 years of age, are a generation at risk.
Moreover, today's children receive minimal
opportunities for physical education at school
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and have been engaged in the sedentary activi-
ties of television viewing and cyberspace.

Why did we focus upon physical activity, diet
and smoking?  These are the big three, the most
powerful in their effects upon, and in the causation
of disease. Moreover, they are within our power to
control. We can do something about them.

What have we learned?  That there are many
simple, practical things within our reach that
can be done. Our big task is to move beyond
the efforts of those who are well-educated
about health and enjoy an affluent lifestyle. We
hope that our recommendations for a national
effort will be realized.

We respect the efforts of U.S. Surgeon
Generals and we understand the importance of
identifying the many health targets that ideally
must be met. But we believe that if we focus on
these three activities alone in a major national
effort involving the public and private sectors,

we may do better than has been done through
the more diffuse efforts to address hundreds of
targets. This becomes all the more meaningful
when we look at the new Healthy People 2010
report that details over 700 targets.

The maintenance of healthy lifestyles is not
just a personal matter. It should engage our
interest in others.  It is not just a matter of
lengthening life and enjoying a high quality of
life.  It is also a matter of national importance.
Health costs continually rise and the quality of
life of the American people is at issue.

In the last century we have gained more
years than had been attained during the
preceding 5000 years of human history. It is
likely that there will be fresh additions to
longevity in this century.  The longevity revolu-
tion appears to be a continuing process.  It is all
the more important that, living longer, we
should live better.
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Executive Summary

Toward a Healthier Society: 

The Current Status

Americans can applaud many favorable health
trends over the past century. For most, infant
and maternal deaths are rare, life expectancy is
at an unprecedented high, significant declines
in expected disability among older persons
have been noted, and the number of centenari-
ans is growing dramatically. Yet, we are missing
critical opportunities for enhancing the quality
of these extended years. 

The links between health and lifestyle behav-
ior are now indisputable. Heath risks such as
smoking, physical inactivity, being overweight
or obese, consumption of high fat diets, and
inadequate fruit and vegetable intake are major
determinants of morbidity and mortality.
Contrary to popular assumptions that old age
diminishes the importance of such behavior,
there is no outliving the effect of these risks.
Lifestyles remain potent predictors of health
and function throughout the life-course and
have negative health consequences even for
older adults. 

There are two primary challenges: 1) how to
sustain the adoption of healthy lifestyles over
time, and 2) how to reach all Americans, espe-
cially those with the greatest health needs.  The
problem is complex – and the solutions must be
comprehensive – drawing upon individuals,
families, health care professionals, communi-
ties, and society as a whole.
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EXPERT PANEL CONVENED

In December of 1999, a group of experts in
medicine, behavioral and social sciences, and
public health met at the Canyon Ranch Health
Resort in Tucson, Arizona to: 1) review the state
of the art of what is known about initiating and
maintaining recommended healthy lifestyles;
2) discuss implications of research for design-
ing the best individual, community and societal
behavioral change programs; 3) identify gaps in
knowledge and recommend the next research
and practice steps; and 4) recommend strate-
gies for translating research outcomes into
practice and policy. 

This report highlights the panel’s discussions
around the following major issues: 

• Social and environmental influences on 
healthy behavior and lifestyles. 

• Current knowledge about the design and
implementation of successful behavioral change
interventions. 

• Models of successful behavioral change pro-
grams. 

• The complexities of maintaining health
behavior change over a lifetime.

• Gaps in knowledge and future research
recommendations.

• The next generation of behavioral change
interventions.

• The translation of current research findings
into practice and policy.

• The formulation of concrete action steps.

n
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CONCEPTUALIZING A CONTEXTUAL APPROACH

Characteristics of “everyday life” (e.g., the
number and types of social contacts with others
and the characteristics of the immediate physi-
cal environment) affect a person's levels of
health, functioning and health behavior. A pub-
lic health or ecological approach represents a
promising strategy to improve the health and
well-being of populations or communities of
older people.  

Successful Intervention Strategies

WHAT IS KNOWN ABOUT INTERVENTIONS TO

EFFECT CHANGES IN BEHAVIOR: 

SYNTHESIS OF SCIENTIFIC LITERATURE

Interventions that have been developed and
evaluated in the health promotion field typically
have been aimed at a specific level: for example,
the personal or interpersonal level, the organi-
zational or institutional level, the health care
level, the environmental level, and the policy or
legislative level.   

• Successful intervention strategies aimed at
individuals or small groups typically have
included the use of self-regulatory skill training
(e.g., realistic goal-setting, self-monitoring of
target health behaviors, use of feedback and
social support related to the behavior of inter-
est, relapse prevention or preparation training),
with ongoing social support and guidance from
a trained interventionist.

• There is a growing body of evidence show-
ing that worksite interventions involving com-
binations of competition, individual and group
goal-setting, and the support of management
can help to change health behavior, particularly
for behavior involving physical activity.   

• Primary care physicians are learning how to
deliver more effective behavior-change mes-
sages to help their patients quit smoking, to
increase their physical activity, or change their
dietary practices. Nurse care-management

interventions have also been successful using
proactive behavioral management strategies
such as collaborative, patient-centered goal set-
ting and follow-up support for chronic disease
management (especially for heart disease, asth-
ma, and diabetes).

• Successful interventions involving point-of-
choice information have been shown to have a
positive effect in all three of the health behavior
areas (i.e., smoking, nutrition, and physical
activity).  For example, successful point-of-pur-
chase interventions encouraging healthful
dietary choices have been conducted in restau-
rants, cafeterias, and related venues.

• Policy/legislative level-of-impact strategies
that have been aimed at deterring cigarette
smoking have generally met with resounding
success. Such policies include smoke-free
building and transportation regulations and
statewide cigarette taxation increases. Fewer
regulatory policies have been put into place or
evaluated in the dietary and physical activity
arenas.  

PRINCIPLES OF HEALTH BEHAVIOR AND

BEHAVIOR CHANGE

• Initiating and maintaining healthy behavior
is best accomplished by taking advantage of the
multiple opportunities for change in the envi-
ronment. 

• A positive cost-benefit ratio is critical to
behavior change.  

• The adoption and maintenance of healthy
behavior requires basic skills that can be
taught. 

• The maintenance of healthy behavior
requires planned follow-up.  

• The goals of healthy behavior change should
reflect a partnership between the participant
and the provider and be stated in concrete
terms. 

• The goals of behavior change should be
conceptualized as moving targets that are influ-

n
n
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enced by personal/interpersonal factors, life sit-
uations, the environment, and policy.  

• Interventionists should consider why people
change (mediators) and evaluate the ability of
their interventions (intervention quality) to
effect change in the mediators of interest.

Models of Successful Change

This report presents three case studies to
demonstrate how behavioral change interven-
tions can increase the adoption of healthier
lifestyles, resulting in improved health out-
comes and lower health-care costs.  These case
studies (smoking cessation; self-management of
dietary behaviors; and exercise enhancement in
frail older adults) help to illustrate what suc-
cessful interventions look like; the kinds of
strategies that have been employed; the popula-
tions targeted; and the kinds of outcomes
achieved.

The Complexities in 

Maintaining Health Behavior-Change

Over a Lifetime

VARIABILITY IN HEALTH BEHAVIOR,    

INTERVENTIONS AND POPULATIONS

The emergence of detailed, individualized
behavioral interventions for several health pro-
motion and disease prevention targets (e.g.,
physical activity, dietary change, cancer screen-
ing, smoking cessation) has been a significant
advance. Much has been accomplished using
computer-assisted interventions, delivered via a
variety of modalities including individualized
letters and newsletters, interactive touch-screen
computer kiosks in medical care and other set-
tings, the Internet, automated voice messaging,
and other communication channels. While
these advances are impressive, much still needs
to be learned about which types of individual-
ization, which factors are important to different

individuals, and the cost-effectiveness of different
personalized methods and interventions.

MOTIVATING LONG-TERM ADHERENCE AND

INTERCONNECTIONS ACROSS BEHAVIORAL DOMAINS

In all of our efforts to stimulate older or mid-
dle-age adults to engage in regular and mean-
ingful lifestyle modifications, it is clear that we
are far more successful in gaining initial levels
of interest and participation than we are in sus-
taining interest and participation over the
longer term. Far more research has been devoted
to the study of “early successes” than to “long-
term maintenance” of these behavior and
lifestyle changes.  Not only has there been more
research on early success in attaining measurable
change in health behavior, but most programs
or interventions with these goals are able to
register these early successes among their
participants, and most report high levels of
satisfaction as well.  

Research Gaps and Future   

Research Directions

Additional research is needed on:
• Tailoring by risk, behavior and developmental

stage
• Targeting multiple behavior
• Promoting clinical and health system

interventions 
• Enhancing the socia l  and physical

environment

TESTING INNOVATIVE BEHAVIORAL-CHANGE

INTERVENTIONS APPROACHES AND MAXIMIZING

THEIR ADOPTION

This report identifies several promising inter-
ventions that are now ready for further testing
or translation to broader audiences.  Spreading
the benefits of such programs to wider commu-
nities of potential participants is the next chal-
lenge and a priority for national prevention policy.

n

n
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Program evaluation should include an assess-
ment of reach (participation rate and represen-
tativeness of participants), effectiveness under
non-research conditions, adoption (percent and
representativeness of settings willing to attempt
an innovation), implementation or intervention
integrity under field conditions, and finally,
maintenance of both individual behavior
change and organizational-level delivery of ser-
vices. A broad range of outcomes should be
considered: behavioral outcomes, health and
functional outcomes, quality-of-life outcomes,
and health care use and cost outcomes. The
ultimate outcome of interest is clinically mean-
ingful results that produce differences in every-
day life functioning. 

Action Steps

The expert panel identified many of the path-
ways by which the health of Americans is
directly linked to lifestyle patterns.  Lifestyle

choices are shaped by factors found within leg-
islative, social, economic and physical environ-
ments - many of which are changeable, as evi-
denced in the research literature. The urgent
challenge that lies before us is the mobilization
of public and private sector resources to
improve the health of this country’s population
through evidence-based programmatic strate-
gies that will reach large segments of society.
Recommended actions include:

• National healthy lifestyle campaigns
• Network centers for healthy lifestyles 
• International center for the initiation and

maintenance of healthy lifestyles
International conference on the initiation

and maintenance of healthy lifestyles
Strengthening the national research infra-

structure on healthy lifestyle and longevity
• Changing the mainstream medical and

health care practices related to lifestyle change
motivation and disease prevention.

•

•
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mericans can applaud many
favorable health trends over the
past century. For most, infant
and maternal deaths are rare,
life expectancy is at an

unprecedented high, significant declines in
expected disability among older persons have
been noted, and the number of centenarians is
growing dramatically. Yet, we are missing critical
opportunities for enhancing the quality of these
extended years. Chronic disease, disability and
death become more prevalent in later life,
making middle-aged and older adults a primary
public health target. 

The links between health and lifestyle behavior
are now indisputable. Heath risks such as
smoking, physical inactivity, being over-
weight or obese, consumption of high fat
diets, and inadequate fruit and vegetable
intake are major determinants of morbidity
and mortality. 

Contrary to popular assumptions that old
age diminishes the importance of such behav-
ior, there is no outliving the effect of these
risks. Lifestyles remain potent predictors of
health and function throughout the life-course

and have negative health consequences even
for those people who have lived well past
their sixties. The good news that “it is never
too late to adopt a healthy lifestyle” must be
tempered with the reality that behavior
needs to be sustained over a lifetime for
maximal benefit.  The bad news is that “it is
always too soon to quit!” Health benefits rapid-
ly fade when healthy behavior is terminated. 

In recent years greater attention has been
placed on understanding the determinants,
natural history and consequences of health-
promoting and health-impairing behavior.  This
is important for designing and implementing
effective strategies for encouraging Americans to
initiate and sustain recommended healthy prac-
tices. Our public health messages are reaching
many people. 

However, there are two primary challenges:
1) how to sustain the adoption of healthy
lifestyles over time, and 2) how to reach all
Americans, especially those with the greatest
health needs.  The problem is complex – and
the solution must be comprehensive – drawing
upon individuals, families, health care profes-
sionals, communities, and society as a whole.

M A I N T A I N I N G H E A L T H Y L I F E S T Y L E S :
A  L I F E T I M E O F C H O I C E S

Toward a Healthier Society:
The Current Status

A
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I.  The Current Health-Risk 

Report Card: Promise and  

Challenges

1. PHYSICAL ACTIVITY/EXERCISE

The Good News: There has been a shift away
from an exclusive emphasis on intensive aerobic
exercise to a recognition of the health benefits
of a wider range of physical activities that are
more feasible to sustain.  Over two-thirds of the
non-disabled older population report exercis-
ing at least once a week. 

The Bad News: Less than one-fourth of
Americans of any age engage in regular physical
activity at levels recommended by the Surgeon
General's Report on Physical Activity and
Health. Older adults are especially unlikely to
meet the public health goals for sustained activ-
ity.  For example, less than 10% of older people
regularly perform physical activities that
enhance and maintain muscular strength and
endurance.

More Good News: In the past ten years, there
have been several successful intervention pro-
grams that have increased different types of
exercise (strength, endurance, balance and flex-
ibility) without increasing pain or discomfort
for middle-aged and older Americans. These
interventions have increased physical function-
ing and enhanced quality-of-life in healthy as
well as frail older persons.

Opportunity: The special challenge is to
design programs, services and environments
that will sustain more physically active lifestyles
for all Americans. Exercise interventions have
primarily been tested in easy-to-reach, well-
educated populations. There is a need to
extend the reach of current interventions by
bringing programs to places where older people
live and congregate, and making environmental
changes that will reduce barriers to sustained
physical activity across the population as a

whole. There is also a need to increase the
delivery of physical activity counseling by pri-
mary care clinicians and to test interventions
that address barriers to the delivery of preven-
tive counseling in primary care settings.

2.  OBESITY/NUTRITIONAL BEHAVIORS

The Good News: Undernutrition is not a
major health problem for most Americans.  In
the past decade, there has been an increase in
nutritional information and a greater availabili-
ty of healthful food choices in supermarkets
and restaurants.  There has been a reduction in
the percent of calories from fat in the American
diet.  Additionally, the prevalence of overweight
individuals decreases with advancing age among
people aged 55 years and older, with white
women being least likely to be overweight.

The Bad News: Dietary factors are associat-
ed with 4 of the 10 leading causes of death, with
obesity strongly linked to conditions such as
heart disease, diabetes, and certain cancers.
There has been an alarming increase in
numbers of overweight Americans, with over
50% of middle-aged and older Americans now
characterized as overweight. While many indi-
viduals try to lose weight, within five years the
majority will regain the weight originally lost.
Obesity is especially acute in poor, underserved
and minority populations.

More Good News: The average fat and sat-
urated fat consumption has decreased, and
average daily consumption of vegetables, fruits
and grain products has increased over the past
decade, although current public health goals in
these areas remain to be realized. Concerted
public health programs can change individuals'
dietary behavior.

Opportunity: While there have been some
improvements in dietary behavior, the majority of
Americans are still not meeting the nation's
dietary guidelines. Strategies for establishing

n
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healthy dietary behavior need to start in child-
hood and continue throughout adulthood and
old age. Programs linking strategies for pro-
moting good dietary habits and increased
physical activity need to be developed and tested,
especially in health-care settings.  There also
needs to be further testing of clinical interven-
tions for obesity that combine nutritional and
physical activity counseling with emerging
pharmacotherapeutic agents.

3.  SMOKING

The good news: The prevalence of smoking
rates among adults has declined since the
beginning of the twentieth century, although
there is a leveling of this trend in recent years.
For example, 60% of Americans were smoking
by the mid-1960s, and by the mid-1990s about
25% of the adult population were smokers.
Smoking rates also decline with age, with less
than 15% of those 65 and older using tobacco
products. More than 40 million Americans have
succeeded in quitting smoking cigarettes.  

The bad news: In the US alone, tobacco-
related disease results in over 400,000
deaths annually, representing over 5,000,000
years of potential life lost and direct medical
costs of about 50 billion dollars a year.
Currently 50 million Americans are smoking
cigarettes. Although general smoking rates
have gone down over the past century, the
recent increases in smoking rates among
young people, and especially females, are of
special concern. While older people are less
likely to smoke, those who do face substan-
tial problems quitting

More good news: Many effective smoking
cessation approaches, policies and resources
are available to help those interested in quit-
ting. Also there is a rapidly emerging consensus
on the necessary and key elements of successful
programs.

Opportunity: Effective smoking cessation
approaches are not being implemented as
broadly as they could be. The challenge is to get
efficacious approaches, such as those recom-
mended by the Agency for Healthcare Research
and Quality (AHRQ) Smoking Cessation
Clinical Practice Guideline, implemented as
widely as possible, especially within primary
care settings. Implementation requires clinician
training, institutional changes to support the
delivery of smoking cessation interventions
(e.g., prompts, tracking and follow-up systems
in medical records), and reimbursement for
counseling and pharmacotherapy. Smoking ces-
sation programs that take into account ethnic,
sex and age-specific differences in smoking
behaviors are needed. Smoking prevention pro-
grams and policies aimed at youth (i.e., tobacco
taxation, school curricula, enforcement of pro-
hibition of sales to minors) are first steps in dis-
suading a new generation from initiating smok-
ing habits. 

EXPERT PANEL CONVENED

In December of 1999, a group of experts in
medicine, behavioral and social sciences, and
public health met at the Canyon Ranch
Health Resort in Tucson, Arizona to: 1)
review the state of the art regarding what is
known about initiating and maintaining rec-
ommended healthy behavior and lifestyles;
2) discuss implications of research for design-
ing the best individual, community and soci-
etal behavioral change programs;  3) identify
gaps in knowledge and recommend the next
research and practice steps;  and 4) recom-
mend strategies for translating research out-
comes into practice and policy.

This report highlights the panel’s discussions
around the following major issues: 

• Social and environmental influences on

n
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healthy behavior and lifestyle. 
• Current knowledge about the design and

implementation of successful behavioral-change
interventions. 

• Models of successful behavioral-change
programs. 

• The complexities of maintaining health
behavior change over a lifetime.

• Gaps in research knowledge and future
research recommendations.

• The next generation of behavioral-change
interventions.

• The translation of current research findings
into practice and policy.

• The formulation of concrete action steps.

II. Understanding the role of     

“everyday life” in health behavior

initiation and maintenance.

CONCEPTUALIZING A CONTEXTUAL APPROACH

A number of studies have reported that the
characteristics of "everyday life" (e.g., the num-
ber and types of social contacts with others and
the characteristics of the immediate physical
environment) affect a person's levels of health,
function and health behavior.  A public health
or ecological approach represents a promising
strategy to improve the health and well-being of
populations or communities of older people.
This approach assumes (a) that health behavior
and health outcomes depend on the interaction
between the capacity of the individual and the
resources that are present in everyday life; and
b) that this interaction between capacities and
resources unfolds over the life course.
Individuals are inextricably connected to the
biological, physical, social, and historical con-
texts in which they live. 

Ecologically-based programs approach older
people as they are in their everyday lives.
Instead of  "blaming the victim" or only focusing

on individual motivations, this approach examines
the person in his or her environment. Such an
expanded model is necessary to identify – and
intervene on – the full range of behavioral deter-
minants including individual and psychological
factors (e.g., knowledge, attitudes, and personality
dispositions); interpersonal processes and primary
social groups (e.g., relationships between families);
institutional and organizational factors (e.g., the
health care system); community factors, public
policies, and physical environmental factors. 

The chances for sustaining healthy lifestyles
are improved when social relationships and the
physical environment reinforce the individual's
healthy behavior. For example, a person is more
likely to be physically active when family mem-
bers endorse that behavior and the person's
physical environment is such that physical
activity is viewed as safe, convenient, and invit-
ing.  The challenge is to develop programs that
address each level: the individual, the social net-
work, and the physical environment.

IDENTIFYING CONTEXTUAL INFLUENCES

Context is a multi-dimensional and multi-
level (i.e., personal, family, small group, neigh-
borhood, community, society) concept. There
are several domains in which context may have
a variable interpretation.  These are key for
understanding the determinants and conse-
quences of different health practices.

Environmental and social contexts. The pri-
mary issue is how individuals interact with their
specific physical and social environments, and
how this knowledge can be used as an opportu-
nity for potential interventions.

Historical contexts. The developed world is
shifting dramatically. Populations are aging
rapidly. Chronic diseases are now the leading
causes of death in the developed world (with
the exception of AIDS).  New medical treat-
ments coupled with public health successes are

n
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changing expectations about life expectancy
and quality of life. Urbanization and technolog-
ical advances in the 20th century have resulted
in a more mechanized workforce and sedentary
population. Other (smoking and dietary fat)
health behavior changes have been in more pos-
itive directions. What can we learn from such
historical changes?

Market force contexts. Along with societal
changes, new market forces must be considered as
potential competitors for health behavior changes
and maintenance (e.g. the availability of inexpen-
sive, high-fat foods, televisions, computers, etc).

Time contexts. With the technological and
information revolutions, time and space appear
compressed, although more individuals are living
longer than ever before. Rapid feedback and quick
successes are now part of the public psyche.

Definitional contexts. There needs to be clarity
in the public health goal or the “it” we are try-
ing to achieve. Is there a gold standard for phys-
ical activity or weight loss that is desirable for all
Americans, or how does the definition of “it”
vary between and among individuals? Should
the goal be to move people along a continuum of
behavioral change? Who defines successes?

Message/communications contexts. Assuming
that the message is known, how should it be
conveyed and, perhaps more importantly, how
are these messages perceived, processed, and
enacted by the recipients? What roles might
health care clinicians play in delivering, clarifying
and reinforcing health messages?

III. Successful Intervention 

Strategies

WHAT KINDS OF BEHAVIOR ARE

RECOMMENDED FOR MAINTAINING HEALTHY

LIFESTYLES AND WHAT ARE CONCRETE STEPS

TO MEET THESE OBJECTIVES?

While the focus of this report is on initiating

and maintaining healthy behavior, it is impor-
tant to have a clear understanding of what
kinds of action or behavior we are asking peo-
ple to adopt. The US Department of Health
and Human Services sets objectives for the
nation in many areas, including attention to
physical activity and exercise, nutrition, and
tobacco use. The Healthy People 2000 review
process coordinated by the Office of Disease
Prevention and Health Promotion documents
the desired behavior and evaluates the nation's
progress in meeting these goals.

WHAT IS KNOWN ABOUT BEHAVIOR-CHANGE

INTERVENTIONS: SYNTHESIS

OF SCIENTIFIC LITERATURE

Interventions that have been developed and
evaluated in the health promotion field typical-
ly have been aimed at a specific level of impact:
for example, the personal or interpersonal level,
the organizational or institutional level, the
health-care level, the environmental level, or
the policy or legislative level.   

The majority of interventions described in
the scientific literature to date have been aimed
at personal or interpersonal (e.g., family or small
group) levels of impact.  Successful intervention
strategies aimed at individuals or small groups
typically have included the use of self-regulato-
ry skill training (e.g., realistic goal-setting, self-
monitoring of target health behavior, use of
feedback and social support related to the
behavior of interest, relapse prevention or
preparation training). Often an ongoing level of
social support and guidance from a trained staff
member has accompanied such skill training.
Recent studies have shown that staff counseling
and support can be delivered effectively
through either face-to-face or mediated (e.g.,
telephone, mail) communication channels.
Through the application of social cognitive the-
ory and its derivatives (e.g., the idea that human
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motivation and action is determined by the
interplay of cognitive, behavioral and social
influences on individuals’ beliefs about their
capacities to perform a course of action to
attain a desired outcome) interventions have
often been tailored to the specific needs of the
target group of interest with respect to the pro-
gram's motivational elements, accessibility,
intensity, frequency, and content.  In recent
years, greater attention has been placed on fash-
ioning interventions that are sensitive to the
motivational readiness of the participant (i.e.,
early stages of exercise adoption versus mainte-
nance). Brief counseling interventions that
incorporate principles of Motivational
Interviewing (e.g., expressing empathy, provid-
ing feedback, offering options, supporting self-
efficacy, avoiding argument, rolling with resis-
tance) have shown promise in medical settings.
Lay-led group support programs for coping
with chronic conditions are also having success
in increasing health behavior and reducing
overall health-care costs.

At the organizational/institutional level of
impact, there is a growing body of evidence
showing that worksite interventions involving
combinations of competition, individual and
group goal-setting, and the support of manage-
ment can help to change health behavior, par-
ticularly for behavior such as physical activity.
The challenge remains, however, to develop
ways to institutionalize such programs as part
of the worksite milieu, and to attract workers
who could most benefit from change.  Similarly,
schools have been shown to be effective venues
for delivering interventions aimed at smoking
prevention and intervention as well as dietary
and physical activity change.  Successful inter-
ventions have been conducted at the elemen-
tary, middle, and high school grade levels.
Similar to worksite interventions, the challenge
remains to find ways to disseminate and institu-

tionalize such programs so that their impact
lasts beyond the research-funding period.  

At the health care level of impact, primary
care-based interventions are changing the ways
in which physicians and other health care
providers interact with their patients. Primary
care physicians are learning how to deliver
more effective behavior-change messages for
helping their patients to quit smoking, to
increase their physical activity, or change their
dietary practices. Nurse care management
interventions have also been successful using
proactive behavioral management strategies
such as collaborative, patient-centered goal set-
ting and follow-up support for chronic disease
management (especially for heart disease, asth-
ma, and diabetes). Long-term behavior change
at the clinician as well as the patient level will
require organizational/system level changes
such as computerized prompts for clinicians,
training in counseling techniques and resources
for patients (e.g., behavioral prescriptions,
readable patient educational materials, access
to drug therapy when indicated).   

At the environmental level of impact, suc-
cessful interventions involving point-of-choice
information have been shown to have a positive
effect in all three health behavior areas (i.e.,
smoking, nutrition, and physical activity).  For
example, successful point-of-purchase inter-
ventions encouraging healthful dietary choices
have been conducted in restaurants, cafeterias,
and related venues.  Similarly, decision-making
related to taking public stairs or escalators has
been shown to be enhanced by putting simple
signage encouraging stair use at the point of
choice between the escalator and the stairs.  An
important next step involves the evaluation of
methods for prolonging the impact of such signage.

At the policy/legislative level of impact,
strategies in the U.S. that have been aimed at
deterring cigarette smoking have generally met
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with resounding success. Such policies include
smoke-free building and transportation regula-
tions and statewide cigarette taxation increases.
Fewer regulatory policies have been put into
place or evaluated in the dietary and physical
activity arenas.  Moreover, reimbursement for
clinician counseling and for efficacious pharma-
cotherapy for nicotine dependence and obesity
is needed to reduce barriers to dissemination of
interventions in health care settings. When
combined with approaches aimed at lower lev-
els of impact, such policy as well as environ-
mental interventions may very well hold the key
to significant population-wide advances in the
dietary and physical activity areas.  Policy
changes also provide important opportunities
to institute programs at other levels.                   

PRINCIPLES OF HEALTH BEHAVIOR AND

BEHAVIOR CHANGE

There are certain truisms. Americans are gen-
erally health conscious. A large number of
adults are always trying to stop smoking, start
that diet, or become more physically active. Yet
sustained change is very difficult. General theo-
ries or principles of health behavior adoption
and maintenance are emerging to guide the
development and implementation of public
health programs and policies.

Initiating and maintaining healthy behavior
is best accomplished by taking advantage of
the multiple opportunities for change in one's
environment.
These opportunities can be defined in terms of:  

• settings (e.g., interventions can be delivered
in a variety of settings where individuals live,
work, or play,  such as the home, work-sites, med-
ical offices, community clubs or senior centers);

• situations (e.g., older adults are in relative-
ly frequent contact with physicians and other
health-care providers and are often receptive to
lifestyles messages if appropriately delivered); 

• critical periods in people's lives (e.g., the
threat of disability, life transitions, the develop-
ment of a chronic illness or complication, the
physical decline of a loved one) can all be
"teachable moments";

• multiple sources of delivery (e.g., new
technologies such as the Internet) can make
health messages more widespread; and 

• environment/policy (e.g., interventions can
be directed at individuals or at populations, and
through legislation or regulation, as in the case
of smoke-free buildings, pedestrian friendly path-
ways, or mandated nutritional programs).

Favorable/positive cost-benefit ratio is critical
to behavior change. People often weigh the
potential benefits and side effects of initiating a
new behavior, underscoring the importance of
interactions that occur between people and
their environments.  For example, this principle
captures why it is important to consider per-
sonal issues such as human connectedness in
the balance between enjoyment and effort
expended. It also leads one to consider inter-
ventions that are designed to remove environ-
mental and situational barriers. Failure to rec-
ognize offsetting life circumstances associated
with behavioral interventions (e.g., competing
demands of living with a chronic disease, care-
giving responsibilities, lack of peer/family sup-
port) can reduce the generalizability and effec-
tiveness of programs.

The adoption and maintenance of healthy
behavior may be facilitated by basic skills that
can be taught. Active participation in goal set-
ting, developing confidence in ability to achieve
behavioral goals, and problem-solving to
reduce barriers are important for achieving
behavior change. Older adults need to be
taught how to set realistic goals, to use self-rein-
forcement strategies, to reduce barriers, and to
create positive mind-sets. Intervention partici-
pants can be taught how to reflect on achieve-
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ments and positive feelings associated with
behavior change and how to create cues to
action. 

The maintenance of healthy behavior requires
planned follow-up. Despite good intentions,
many people relapse into negative behavior or
fail to maintain healthy behavior. Programs
should build in strategies for addressing proba-
ble relapse.  In order to prevent or manage
chronic disease, there is a need to shift from
thinking about health behavior-change as acute,
to thinking about it as life-long. Effective fol-
low-up need not necessarily involve costly one-
on-one contact between interventionists and
people participating in health promotion pro-
grams, but can involve mail, phone or comput-
er contact, or peer support contact between
program participants and interventionists. 

The goals of healthy behavior-change inter-
vention should reflect a partnership between the
participant and the interventionist and be stated
in concrete terms. The concept of partnership or
collaboration places the participant in an active
as opposed to a passive role in behavior change.
It is designed to create goals that have individ-
ual meaning for participants (outcome expecta-
tions) and to create the perception that goals
are attainable (efficacy expectations).  People
who participate in goal-setting are more likely
to be motivated to change their behavior. It also
can help to avoid "victim blaming," a potential
problem in behavior change. Participants who
feel their choices are supported by their clini-
cians are also more motivated to change.
Participants should be clear about what behav-
ior is desired, when it  should take place, and its
context, as well as other specific details.  For
example, an exercise prescription is most effec-
tive when it addresses the type, frequency, dura-
tion and intensity of physical activity.  

The goals of behavior change should be con-
ceptualized as moving targets that are influenced

by personal/interpersonal factors, life situations,
the environment, and policy.  Interventions
often have a variety of outcome goals, depend-
ing on the population (e.g., well versus frail
older persons) and the starting point (active vs.
sedentary; obese versus overweight; heavy ver-
sus more moderate smoker). Tailoring of inter-
ventions is a key principle, with interventions
being designed to meet individuals' preferences
and capabilities, critical life demands—such as
work or caregiving responsibilities, and the
realities of current physical environments and
social policies. Behavioral research suggests
that setting smaller but achievable goals that
can be updated with success is often advanta-
geous in meeting ultimate health-behavior out-
comes. Unrealistic goals can lead to disappoint-
ment and poor adherence to recommended
behavioral changes. Interventions that are
responsive to the participants' everyday activi-
ties and lifestyles are most likely to succeed. 

Interventionists should consider why people
change (mediators) and evaluate the ability of
their interventions (intervention quality) to
effect change in the mediators of interest. This
principle leads one to consider the important
issue of participants' readiness to change and
individual, social and environmental barriers to
change. Intervention effectiveness can be
enhanced by employing a multi-level approach
to understanding and modifying behavioral-
change determinants.  Moreover, it underscores
the importance of evaluating the effectiveness
of current methods being used to change
behavior (via mediators) in individual and/or
group settings. Intervention strategies should
be based on presumed pathways of action.
There is a voluminous literature on two key
mediators – efficacy beliefs (i.e., the idea that
people can perform certain tasks successfully)
and outcome expectancies  (i.e., the idea that
particular behaviors will be related to desired



outcomes). Expensive strategies are not always
the most effective. The mere provision of infor-
mation, as in mass media campaigns, is often
ineffective unless built on behavior-change
principles. Television-based messages can be
effective in changing attitudes and norms con-
nected to lifestyle behavior if the message is
powerful and provides meaningful and clear
information and expectations about that behavior.

IV.  Models of Successful Change

Behavioral-change interventions can increase
the adoption of healthier lifestyles, resulting in
improved health outcomes and lower health
care costs. What do successful interventions
look like? What kinds of strategies have been
employed? What populations are targeted?
And what kinds of outcomes achieved?

This report describes three model interven-
tions:

1. USING EXERCISE INTERVENTIONS TO PREVENT

FURTHER DISABILITY IN OLDER ADULTS

A randomized trial by W.H. Ettinger and his
colleagues examined the effects of exercise
therapy on knee pain, functional limitations,
and disability in older adults who had knee
osteoarthritis.  This study involved the random
assignment of 439 patients to one of three treat-
ment conditions: health education control, aer-
obic exercise, or resistance exercise.  The exer-
cise therapy involved behavior-shaping of par-
ticipants' activity to a 3-month goal of 40 min-
utes of exercise performed 3 times each week.
The exercise sessions were conducted in a
structured center-based program for 3 months
and then patients went to home-based training
for another 15 months. Trained physical activi-
ty therapists used phone counseling to manage
home-based exercise.  This counseling was tai-

lored to each patient's needs and employed
strategies such as problem-solving, goal-setting,
self-monitoring, support, and reinforcement.
Although both exercise conditions were suc-
cessful when compared to the health education
control group, those participants in the aerobic
exercise condition experienced the greatest
reductions in knee pain and the most improve-
ment on tests of physical performance and self-
reported disability. 

In other studies published from this trial,
W.J. Rejeski and his colleagues reported on
some very intriguing dose-response effects
and on mediators of change in function. With
respect to dose-response effects, analyses
revealed that patients in the aerobic exercise
group who benefited the most from treatment
were in the middle third of compliance for
duration of exercise. In fact, those patients in
the highest third for compliance to duration
of exercise had pain ratings and a functional
status at 18 months that did not differ from
the control group! These findings underscore
the need for patients and health-care
providers to collaborate in establishing goals
for treatment.  Furthermore, they speak to the
need of accepting modest levels of achieve-
ment as indicators of success. In a study on
mediation, Rejeski et al. examined the role of
self-efficacy and pain in explaining the effects
that exercise therapy had on improvement in
function.  

Interestingly, they found that the effect of
exercise therapy on change in physical perfor-
mance scores was due to a reduction in pain
and the enhancement of self-efficacy beliefs.
These data suggest that future studies are
needed to determine whether coupling exer-
cise therapy with coping-skills training could
enhance the independent effects that exer-
cise therapy has on health outcomes in diseased
populations. 
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2.  A SELF-MANAGEMENT APPROACH TO

IMPROVING DIETARY PRACTICES IN

POPULATIONS WITH CHRONIC ILLNESSES

A randomized study by R.E. Glasgow and
colleagues combined patient-centered self man-
agement with interactive computer technology
to enhance dietary self-management among 206
adult patients, average age 62 years, having type
2 diabetes. This study integrated behavioral
intervention into the clinic flow of a primary
care office setting, and focused on delivering a
brief, yet effective, intervention that would
appeal to, and be feasible to, conduct with a
variety of patients. 

The study began by contacting all adult dia-
betes patients who had an upcoming visit with
one of two internists. Sixty-one percent of eligi-
ble patients agreed to participate in the study,
and importantly, there were no differences
between participants and nonparticipants on
demographic or medical characteristics collected.

The intervention package involved a sequence
of: a 15-minute touch-screen computer assess-
ment which helped subjects identify dietary
goals and barriers to accomplishing this goal;
immediate scoring and printing of two tailored
feedback/goal print-outs summarizing the
information—one for the patient and one for
the physician; a 20-second motivational mes-
sage from the physician emphasizing the impor-
tance of the goal the patient had selected; a 15-
20 minute meeting with a health educator to
review the patient's goal and collaboratively
develop barriers-based problem-solving strate-
gies; and finally, two brief follow-up phone calls
from the health educator to check on progress.
This sequence was repeated at a regular 3-
month follow-up visit.  

Compared to a stringent, randomized con-
trol condition that received the same touch-
screen computer assessment (but no tailored
feedback or counseling), and physician encour-

agement, the intervention produced significantly
greater improvements in a variety of dietary
behavior measures (total and saturated fat
intake, changes in dietary practices) as well as
serum cholesterol levels. More importantly,
these results were maintained at essentially the
same level (e.g., adjusted difference of 15 mg/dl
in serum cholesterol and 2.2% of calories from
fat) at a 12-month follow-up, and the interven-
tion was found to be cost effective: an average,
annual incremental cost over usual care of
$115-$139 per patient and $8.40 per unit
reduction in serum cholesterol level.

3. MODEL SMOKING CESSATION PROGRAM FOR

OLDER ADULTS

A randomized controlled study, conducted
by G.D. Morgan and colleagues, tested the
effectiveness of an office-based smoking cessation
program tailored to midlife and older smokers
(ages 50-74). Thirty-nine primary care community-
based medical practices were assigned to either
an experimental condition or usual care.
Physicians and other clinical staff within practices
in both conditions received a 45-60 minute on-
site training session that oriented them to the
goals and objectives of the study. Experimental
practices also received multiple academic
detailing visits from research staff to provide
clinicians with training in brief smoking cessation
counseling using the National Cancer
Institute's Four A's Model (e.g., ask, advise,
assist, and arrange) and to assist clinicians and
staff in adopting practice-based tools to assess
and monitor smoking status and prompt clini-
cians to deliver smoking cessation interven-
tions. Patients in experimental practices also
were given access to Clear Horizons, a self-help
smoking cessation manual that was developed
specifically to meet the needs of older smokers.
Smokers from intervention practices who were
enrolled in the study received a follow-up letter
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within one week and a telephone counseling call
within 2-4 weeks of their office visit. Nicotine
replacement therapy in the form of nicotine trans-
dermal patches was also made available to clini-
cians and patients in experimental and usual-care
conditions. The investigators analyzed the effec-
tiveness of the intervention among 659 subjects.
Self-reported smoking cessation rates at 6-
month follow-up were 15.4% for the experimen-
tal group versus 8.2% for subjects in the usual care
group (P < 0.005). Eighty-six percent of subjects in
the experimental group reported receiving a
recommendation to stop smoking from their
physician and 96% received the Clear Horizons
guide. Subject characteristics related to 6-month
abstinence included the number of previous
attempts to quit, quitting for 24 hours in the past
year, desire to quit, confidence in quitting, per-
ceived health benefits, and lower levels of nicotine
dependence. This study demonstrated that smok-
ing cessation among older adults can be signifi-
cantly increased in primary care settings by a prac-
tice-based intervention that provides smoking ces-
sation counseling training to physicians and clini-
cal staff, self-help materials tailored to meet the
needs of older adults, and practice-based sys-
tems to prompt and support clinicians to regular-
ly deliver smoking cessation counseling and fol-
low-up. This finding is consistent with the results
of smoking cessation interventions found to be
effective in the general population of smokers.

V.  The Complexities of 

Maintaining Health Behavior

Change Over a Lifetime 

VARIABILITY IN HEALTH BEHAVIOR, 

INTERVENTIONS AND POPULATIONS

Aging and human development is character-
ized by variability in individual interests, capac-
ities, and responses to motivational messages
encouraging participation in regular patterns of

physical activity, dietary change, or other
lifestyle modifications. Not only do these
human variations necessitate the tailoring of
information to meet these individual differ-
ences, but the fact of individual differences
offers one of the most potent forms of evidence
that age is not invariant, with little or no oppor-
tunity for change. There is virtually always
some benefit to be gained from any of these
lifestyle modifications, so long as it is a change
that occurs with regularity.  

The emergence of detailed, personally tailored
behavioral interventions for several health-pro-
motion and disease-prevention targets (e.g.,
physical activity, dietary change, cancer screen-
ing, smoking cessation) has been a significant
advance. Much of this tailoring has been accom-
plished using computer-assisted interventions,
delivered via a variety of modalities, including
individualized letters and newsletters, interactive
touch-screen computer kiosks in medical care
and other settings, the Internet, automated voice
messaging, and other communication channels.
While these advances are impressive, much still
needs to be learned about types of individualiza-
tion, which factors are important for which
persons, and the cost-effectiveness of different
tailoring methods and interventions.

Interventionists need to specify and careful-
ly weigh what is being tailored: the source of an
intervention, the recruitment message or the
way it is framed, the approach or content of the
intervention, or the constituency of the group
that receives the intervention.  The level of het-
erogeneity likely will determine how important
tailoring is and the particular characteristics on
which to individualize, such as cultural beliefs,
preferred learning style, body weight/BMI, or
functioning level. Although we know less about
less-educated, underserved populations,
research suggests that the same behavioral
strategies (e.g., structuring early expectations, 
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ongoing monitoring of behavior, provision of
meaningful feedback, planning for relapse, and
ongoing social support) are also effective in
promoting behavioral change regarding
smoking, dietary change, and physical activity
behavior in these populations. 

Interventions that target disadvantaged
groups, as well as other segments, are often
most efficacious when there is a participatory
component to their development. Programs
require culturally relevant content and
design if they are to reach different ethnic or
racial groups, especially those who are mar-
ginalized. In addition to attitudes and values,
financial and access barriers need to be
addressed for more disadvantaged groups.
There are several potential downsides to tai-
loring, including: the cost and impracticality
of individualizing on a large number of vari-
ables; inadequate experience in individualiz-
ing or choosing preferred interventions; and
the possibility of contributing to isolation,
polarization, and separation of different sub-
groups.

Mediators also need to be identified at the
community or larger group/organizational
level.  For example, the concept of social capi-
tal (e.g., presence of family and community-
level resources) goes beyond an examination of
individual resources.  

Moreover, identification of key elements in
the built environment (e.g., the degree of
interconnectedness of different service orga-
nizations or features of the actual physical
environment) is also important for assessing
connectedness to one's community. Settings
such as states, regions or nations can also act
as barriers to change, and also possibly as
gateways for diffusion to others in addition
to direct participants (e.g., family, other
community members, or organizations).

MOTIVATING LONG-TERM ADHERENCE AND

INTERCONNECTIONS ACROSS BEHAVIORAL

DOMAINS

In all of our efforts to stimulate middle-aged
or older adults to engage in regular and mean-
ingful lifestyle modifications, it is clear that we
are far more successful in gaining initial levels
of interest and participation than we are in sus-
taining interest and participation over the
longer term.  Far more research has been devot-
ed to the study of "early successes" than to
"long-term maintenance" of these behavior and
lifestyle changes.  Not only has there been more
research on early success in attaining measur-
able change in health behavior, but most pro-
grams or interventions with these goals are able
to register these early successes among their
participants, and most report high levels of sat-
isfaction as well.  

Yet, there are variations in the number of
participants who are exposed to all segments of
these intervention programs. Most of the
research over the longer term in this area finds
that follow-up monitoring of subject behavior
and maintenance of lifestyle changes are diffi-
cult to carry out. These studies are difficult to
finance, and it is difficult to maintain subject
contact over an extended period of time so that
follow-up measures can take place. 

We have already learned a lot from studies
of the early phases of lifestyle change among
middle aged and older adults that may help us
unravel the perplexing questions of why these
changes and levels of participation are so diffi-
cult to sustain over the longer term.  First, many
people simply are not aware of the health bene-
fits of moderate, but regular long-term lifestyle
change. At some ages, and in some populations,
there is a lack of publicly-accessible informa-
tion about the potential for life-long health
behavioral change. There needs to be more
appreciation for the adage: “It's never too late to
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start, and it's always too early to quit!”
The labeling and packaging of lifestyle mod-

ification programs may also affect the way in
which these programs are perceived.  If a pro-
gram is labeled as helping its participants
“increase physical activity,” the program may
be seen as less negative than one labeled as hav-
ing the goal of “overcoming sedentary lifestyle
patterns.” It is critical that these programs
emphasize what participants can do to adopt
positive lifestyles, and that they build in strate-
gies to help maintain life-long adherence.

Evidence from previous intervention studies
suggests that there may not be a “cascade”
effect of introducing more than a single lifestyle
change as part of a single intervention program.
There is still controversy about the extent to
which participants will respond well to
attempts to address more than a single goal or
aspect of lifestyle.  Despite program planners’
beliefs that addressing one aspect of lifestyle
(e.g., physical activity levels) may have spillover
effects on others (e.g., diet, weight, sleep, etc.),
it is still unclear whether or not there is behav-
ioral “synergy” between different lifestyle
behaviors.  Given clearer evidence of physio-
logical synergy, there is a current national
research effort underway at the National
Institutes of Health to examine the best
approaches for introducing and reinforcing
multiple behavioral changes (e.g., exercise,
nutrition, smoking, and drinking behaviors).

There are other suggestive conclusions from
our previous studies of the short-term effects of
lifestyle interventions. These suggestive factors
have potential implications for how we might
increase the prospects for longer-term sustain-
ability and presumptive health benefits.  For
example, it seems that persons who enter such
intervention programs with a generally “posi-
tive attitude” (i.e., a feeling that this is some-
thing they enjoy and want to do, with expecta-

tions of health benefit, and an attitude of self-
efficacy) are more likely to demonstrate early
success in the achievement of program and per-
sonal goals. Experiencing optimal nutrition,
physical activity, sleep and relaxation can be a
powerful motivator for long-term adherence.

Thus, a profile is emerging of those factors
associated with long-term success in achieving
and sustaining recommended health-relevant
lifestyle changes. Persons with strong social
support, who are motivated and open-minded
in their approach to lifestyle modification, who
believe that they can make these changes
through their own personal effort, and whose
micro and macro-environmental situations
make these changes feasible are most likely to
be successful. 

Beyond these observations, it appears that
one of the central features of such programs
should be the message that it is the regularity
with which these changes occur. Our experi-
ence to date with the short-term effects of
lifestyle intervention programs suggests that the
concept of longer-term maintenance of
achieved goals should be redefined to allow for
more modest, less-than-optimal longer-term
achievement goals, with both participants and
program sponsors accepting these more modest
levels of achievement as indicators of success. 

This observation is not intended to negate
the importance of engaging in certain levels and
intensities of physical activity or exercise,
weight loss or smoking cessation to achieve spe-
cific health outcomes.  At the same time that
such programs give this sense of the benefits of
moderate effort required for longer-term gain,
it is important to prepare participants for possi-
ble relapse and steps that might offset these
common tendencies. Strategies successful
adopters use to sustain health behavior changes
should be shared with others having adherence
difficulties.
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Rather than defining relapse as “failure,” pro-
grams should include instruction and guidance
in relapse prevention or preparation as a nor-
mal part of the intervention, defining these ten-
dencies as part of the realistic understanding of
the way in which these changes will span the
whole of one's life.  It is important to stress that
it is the general direction of lifestyle modifica-
tion that is important, not the speed with which
these changes may occur.  

VI. Research Gaps 

and Future Research 

Directions

As with any aspect of complex behavioral
change, there are theoretical and empirical gaps
in our understanding that should be addressed
through subsequent research.  

TAILORING BY RISK, BEHAVIOR AND

DEVELOPMENTAL STAGE

A key issue deserving further research is
how to target interventions to reach broader
segments of the population and, in particular,
those at highest risk, e.g., those morbidly obese,
or sedentary, those with serious chronic dis-
eases (hypertension, diabetes, arthritis, etc), or
with mental health problems (social isolates or
those with depression).  

In contrast to the smoking and dietary fields,
relatively little systematic work has gone into
understanding how best to frame physical activ-
ity messages to promote adoption and mainte-
nance, particularly with respect to inactive seg-
ments of the population. Applications of the
scientific method to systematically test the
impact of different types of messages (positive,
fear-inducing, etc.) will facilitate a better under-
standing of how best to frame messages to pro-
mote individual as well as population-wide
changes in physical activity behavior.  

In addition to understanding the environ-
mental, social, and cultural contexts of health
behavior, it will be useful to gain a better under-
standing of the developmental context in which
health behavior patterns are formed and enacted
throughout life. For instance, investigators
might examine how prevalent developmental
milestones (e.g., transitions into and out of the
workforce, marriage, parenting and other care-
giving duties) influence health behavior as a
means of identifying potential ‘windows of
opportunity’ during which to intervene.  

TARGETING MULTIPLE BEHAVIORS

We need further understanding of how phys-
ical activity, smoking and dietary behaviors may
be addressed in intervention programs across
the life-course, either alone or in combination.
For example, we do not know whether it is pos-
sible, or even effective, to address more than
one factor at a time (a matter which has impli-
cations in “tailoring” of interventions for per-
sonal importance to participants).  

We do not know whether there are too many
concurrent behavior changes expected in many
health and lifestyle intervention programs.
There is a lot of interest in giving participants
the opportunity for “cross-training” in more
than one activity so that variety can offset the
likely frustrations of slow initial progress, and
to increase general interest in active behavioral
change.  We are not sure how these programs
should stress strict adherence to guidelines in
terms of likely impact on important health out-
comes. 

Although dietary and physical activity behav-
ior share important physiological synergy and
likely some behavioral synergy as well, these
two health patterns continue to be studied
primarily in isolation from one another, partic-
ularly when behavioral domains are the target
of investigation. Furthermore, intervention
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deliverers (e.g., dieticians) are typically ade-
quately trained in only one of the two health
behaviors and have been reported at times to be
reluctant to deliver information or strategies
related to the other health behavior.  

PROMOTING CLINICAL AND HEALTH SYSTEM

INTERVENTIONS

We have recognized that the major health
problems of the twenty-first century will be
associated with chronic conditions, although
there has been a recent resurgence of acute or
infectious illnesses.  However, the illness care
systems and models in which providers have
been trained are designed to respond to acute
crises—treat symptoms, and respond to specif-
ic problems—rather than to help patients man-
age chronic illness over a lifetime. 

In the past five years, there have been sever-
al randomized trials that have demonstrated the
benefits of redesigned health-care system
approaches to both the prevention and
management of chronic illness.  The majority of
these interventions have focused on planned,
population-based approaches that rely on clinical
information systems, collaborative goal-setting
with patients, intervention coordination by
nonphysician staff (often nurse care managers)
and follow-up support. The challenges now are
how to better understand the health care sys-
tem factors related to adoption and successful
implementation of such innovations, so that
they are more broadly adopted.

Major challenges before us involve reshaping
the health-care system to proactively assist
patients and their families in a patient-focused
manner (e.g., centering the diagnosis and treat-
ment plan around the needs and preferences of
the patient) rather than the more typical
provider-dominant system. The conceptualiza-
tion of health education must be changed from
a one-time, didactic inoculation that is done to

patients shortly after diagnosis and is unrelated
to ongoing care, to an ongoing and collaborative
problem-solving process with patients and fami-
lies that is an integrated part of primary care.

Health-care has become more evidence-
based over the past decade, and a variety of evi-
dence-based guidelines, performance indica-
tors, and flow sheets have been developed.
Currently, however, these guidelines are gener-
ally not followed, and seldom include behav-
ioral or patient-focused activities. Changing
clinician behavior has proven to be as challeng-
ing as changing the behavior of individuals.
Challenges for the future include ways to suc-
cessfully disseminate and implement these
guidelines, and in ways that allocate limited
resources where they are most needed. 

The success of the human genome project
and the advent of genetic and other biomarkers
raise a plethora of complex ethical, logistic and
risk communication issues that we are only
beginning to understand. The communication
and prioritization of intervention recommenda-
tions for both providers and patients will
become much more central over the next
decade.

The quality and content of clinician-deliv-
ered counseling to enhance patient behavior
change is an important area for future research
efforts. Brief counseling interventions that
incorporate principles of motivational inter-
viewing and patient-centered approaches have
shown promise in medical settings. Recent pop-
ulation-based studies suggest that patient
adherence is enhanced when the patient per-
ceives that the physician knows him/her as a per-
son and when the patient expresses high levels
of trust in the physician. Subsequent research in
this area should focus on strategies for identify-
ing the preferred decision-making style of
patients and testing strategies that match clini-
cian counseling style to patient preferences. 

24

n



ENHANCING THE SOCIAL AND PHYSICAL

ENVIRONMENT

Although the social environment has been
consistently identified as an important correlate
or predictor of change in both physical activity
and dietary arenas, we know relatively little
about the effects of different aspects of the
social environment on behavior change in dif-
ferent subgroups. In addition, questions remain
concerning the mechanisms through which the
social environment exerts its effects on behav-
ior change in these health areas. In general,
lower socio-economic groups remain at greatest
risk for smoking, inactivity and poor dietary
practices across different racial/ethnic groups.
We need a greater understanding of the multi-
ple ways in which socioeconomic status impacts
on health behavior, and how social status inter-
acts with ethnic values and beliefs to influence
health attitudes and behavior.

Despite a growing body of research indicat-
ing that social and physical environmental fac-
tors affect levels of health, well-being, and
behavior, there are relatively few environmen-
tally-based intervention programs. The absence
of such programs may suggest the challenges
that this approach entails.  First, it is often dif-
ficult to conceptualize and measure objective
characteristics of the physical environment
(e.g., housing and neighborhood features),
especially change.  Second, it is difficult to
determine the strategies individuals use to
adapt to features of the physical environment.
Third, studies of living arrangements and social
networks usually involve surveys of individuals
who are asked to report the number and types
of their social relationships. The people
involved in these networks are typically not
studied directly.  There have been few opportu-
nities to study social relationships (e.g., the
social exchanges between spouses, and the
extent to which those relationships are affected

by recommended health behavior). Fourth,
although it is often feasible to randomize
individuals in experimental/evaluation studies,
it is more challenging to randomize groups and
communities. 

Nonetheless, a systematic assessment of cur-
rent environmental research with an eye toward
the translation of that research to public health
and individually-based programs is needed.
This involves a review of evaluation studies of
current programs to identify areas for needed
improvement and to determine which current
programs should be implemented more broad-
ly. This is an especially fruitful time to initiate a
new generation of studies in this area.  In addi-
tion to the recognized need for research, there
are new sets of analytic and statistical tech-
niques that integrate environmental variables
into behavioral research. 

It is also important to identify channels
through which health behavior interventions
could be consistently delivered throughout an
individual's life. Although systematic training
of primary care providers in the delivery of
brief behavioral interventions for smoking, diet,
and physical activity has shown promise in all
these health behavior areas, the programs have
often been limited to medical residents, general
internists, and family practice physicians.
Notably absent have been interventions aimed
at other providers who play major roles during
important periods in people's lives (e.g., pedia-
tricians, obstetrician-gynecologists, geriatri-
cians, dentists, pharmacists). Sustaining and
maintaining change in health-care clinician
behavior has not been adequately addressed in
intervention design and implementation.

FOSTERING RESEARCH COLLABORATIONS

In-depth national data are often lacking on
the multi-level determinants and consequences
of different health practices and lifestyles. For
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example, research is needed to understand
more clearly the reasons why many older peo-
ple limit or avoid physical activity, while others
remain active into their later years. That
research, in turn, should serve as the basis for
the development of a new generation of inter-
ventions to promote and enhance physical
activity in older populations. 

A core set of items should be developed that
could be assessed in major national and com-
munity-wide health surveys, with representa-
tion from all age, income and racial/ethnic
groups. Similarly, information on health behavior
and behavioral change processes can be
incorporated into smaller clinical studies to
examine the interaction of genetic, biological,
behavioral and environmental influences.

Efforts are needed to establish collaborations
within and across disciplines – fields of rele-
vance include clinical and biological sciences,
gerontology, epidemiology, health services
research, sociology, anthropology, economics,
health and environmental psychology, exercise
physiology and nutrition sciences, urban geog-
raphy, traffic engineering, architecture, and city
planning. Additionally, the public health and
academic community has traditionally remained
relatively isolated from private-sector activities
aimed at collecting empirical information on the
very health behaviors that we are most interested
in understanding (e.g., marketing surveys
undertaken by the food industry) or practition-
ers actually conducting health promotion inter-
ventions (e.g., fitness centers or health resorts).
People who attend fitness centers or spas may
be encouraged to promote healthy lifestyles in
their communities (e.g., ensuring that schools in
their communities have physical education pro-
grams and provide healthy meals).  By sharing
information, perspectives, and ideas among
such groups, the behavioral database may be
advanced. 

VII. Testing Innovative Behavioral-

Change Interventions Approaches:

The Next Generation 

of Interventions

Several promising interventions are now ready
for further testing or translation to broader
audiences.  Research and practitioners need to:

• Design and test exercise, smoking or diet
interventions that include social contact and
social support, perhaps a "buddy system."  This
may be especially appropriate for older women
who live alone.

• Examine the effectiveness of family-based
intergenerational health promotion programs
(e.g., grandparents and grandchildren walking
together).

• Promote lay-led, group-support programs
for coping with chronic disease, and expand the
successful arthritis self-management and
diabetes programs.

• Encourage volunteerism as a potential
resource for leader-based health promotion
efforts. The training and utilization of group
leaders appears to have supplemental beneficial
effects on behavioral change for those particu-
lar individuals.

• Introduce different stepped-care approaches
as a way of testing the effectiveness of various
behavioral tailoring strategies (e.g., start with a
minimal set of behaviors needed to affect
desired change,  and increase as initial goals are
accomplished).

• Establish exercise interventions that are
based on a modest modification of everyday
activities, such as balance exercises while stand-
ing in line and stretching exercises while watch-
ing television. ("What to do when you are not
doing anything").

• Establish exercise interventions that take
into account the resources that are available in
the person's neighborhood and community
(e.g., walking paths, gymnasiums, "mall walk-
ing" programs).
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• Form alliances with agencies that set and
enforce architectural, building, and safety stan-
dards affecting the environments (e.g., develop-
ment and transmission of age-appropriate criteria
for the timing of pedestrian crossing lights).

• Design "hierarchical interventions" that
are directed to both individuals and to the
social and physical environments.  It will be
very important to determine to what extent the
overall effectiveness of an individually-based
intervention (e.g., information and training in
particular types of exercise regimens) is
enhanced by including an environmental com-
ponent (e.g., access to a safe and convenient
walking path or access to a local high school
gymnasium).

• Train all clinicians (e.g., physicians, nurs-
es, dieticians, occupational and physical thera-
pists) in patient-centered motivational and
behavioral change counseling strategies to
enhance intervention delivery.

• Design interventions that combine brief
messages from primary care clinicians with
more intensive motivational and behavioral
counseling interventions from allied health pro-
fessionals, or tailored educational interventions
delivered by computer-based expert systems.

• Include evidence-based behavior change
interventions in clinical guidelines, along with
implementation programs and incentives,
including reimbursement for delivery of behav-
ioral counseling and effective pharmacotherapy,
to support the use of these guidelines.

• Address clusters of health behaviors by
combining creative media-based messages with
targeted behavioral and environmental inter-
ventions. 

• Standardize packaged interventions via
manuals and especially computer-based inter-
ventions delivered via web-TV, touch-screen
kiosks and other modalities that do not require
time on the part of overworked health-care
providers.

• Develop culturally sensitive interventions
in multiple languages, especially Spanish.

• Employ community role models and charis-
matic leaders to promote health behavior
change messages.

VIII.  TRANSLATION, DISSEMINATION AND

NETWORKING

Whatever our success in achieving either
short-or longer-term lifestyle modifications,
most of the documented success in such inter-
vention programs has been limited to rather
small, defined populations in particular com-
munities, worksites, schools, neighborhood
organizations, senior centers, health centers or
clinics.  Spreading the benefits of such pro-
grams to wider communities of potential partic-
ipants is the next challenge and a priority for
national prevention policy.  

Effective home, and in some cases, worksite
and community-based, interventions have been
developed which can substantially enhance the
reach and maintenance of lifestyle behavior-
change programs. The success of practical
behavioral interventions conducted in partici-
pants' social environment significantly increas-
es potential public health impact. 

Program evaluation should include an
assessment of reach (participation rate and rep-
resentativeness of participants), effectiveness
under non-research conditions, adoption (per-
cent and representativeness of settings willing
to attempt an innovation), implementation or
intervention integrity under field conditions,
and finally, maintenance of both individual
behavior change and organizational-level deliv-
ery of services. We need to better understand
the variability in outcomes across both individ-
uals and settings on multiple outcome dimen-
sions (e.g. reach and participation, program
replication and diffusion, short-vs. long-term
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effects) to develop interventions that can have
broad impact on non-research settings and at
the population or public health level.

A broad range should be considered –
behavioral outcomes, health and functional
outcomes, quality-of-life outcomes, and health
care use and cost outcomes. The ultimate out-
come of interest is clinically meaningful results
that produce differences in everyday life func-
tioning. There is likely a temporal dimension to
outcomes.  A variety of shorter-term individual
level outcomes that are important can be iden-
tified, including reach and participation rates,
participant-defined goal attainment, participant
satisfaction, and economic outcomes such as
cost-effectiveness. At the program or setting
level, outcomes in need of increased attention
include health-care provider implementation of
intervention protocols, spread or generalization
of program impacts, and effects on the 'culture'
of an organization, region or even nation. Just
as individuals can be assessed on their readiness
to change, organizations can be evaluated on
their readiness for action.  

Effective dissemination efforts will involve
more than "marketing." This will require
achieving scientific consensus on the minimum
elements of an effective intervention program.
As indicated in this report, there is a growing
consensus on processes of behavior change and
more evidence-based studies demonstrating the
efficacy of behavioral and environmental inter-
vention strategies for initiating recommended
behavioral change in the realms of smoking,
physical activity and nutrition. It is also critical
that there be a societal consensus on the value
of the proposed intervention strategy and stat-
ed intervention goals. 

Taking physical activity as an illustration,
any attempt to encourage increased levels of
physical activity as part of everyday behavior at
all adult ages, including efforts to introduce this

type of activity at the workplace, in home and
community settings, will require the confluence
of both national organizations with a concern
for prevention policy development, as well as
the financial resources to communicate relevant
public health messages about both the benefits
of increased physical activity and suggestions
for how activity may be increased in the context
of everyday social behavior.  

Slogans that immediately refer to the essen-
tial message of the intervention, and bench-
mark standards for adequate levels of activity,
should become commonplace. For example, a
slogan like "10,000 steps to better health!"
might come to signify the number of steps a
person should walk in a single day in order to
maintain aerobic fitness. Of course it matters
how these steps are taken, and over what period
of time, but the first phase of national aware-
ness of the current extent of sedentary lifestyle
(without even mentioning the often pejorative
term “sedentary”) is to enable people of all ages
to ascertain the extent to which they currently
meet these minimal expectations for physical
activity in a single day, or average per day over
a week.   

Inexpensive pedometers are now available
through which these types of measurements can
be easily taken, and made useful for education-
al and monitoring purposes.  Once people in a
community become accustomed to others
knowing the number of steps they are logging
in a single day, these very measures will likely
motivate "additional effort."  In this way, phys-
ical activity may increase in a community setting
the same way that designating a person in any
group to drive, and therefore consume less
alcohol, assures the safety of others.  

For any national effort toward lifestyle modi-
fication to take hold, especially one that
involves structural changes in the way people
live and work, there must be efforts to prepare
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local communities for these initiatives. This
would help to ensure the availability of oppor-
tunities for individuals to enact personal behav-
ior change decisions, and opportunities for
non-judgmental feedback and reinforcement
while these changes are being attempted. The
networking arrangements that might facilitate
such national efforts would include governmen-
tal agencies such as the Centers for Disease
Control and Prevention (CDC), the National
Institute on Aging (NIA/NIH), the Surgeon
General of the U.S. Public Health Service, and
the Office of Disease Prevention and Health
Promotion of the Office of the Assistant
Secretary for Health, US Department of Health
and Human Services, as well as advisory groups
such as the President's Council on Physical
Fitness and Sport, or the Parks Council.
Schools and universities can also serve as an
important setting for promoting a healthier
lifestyle message to younger populations and
their families. 

Private and voluntary sector organizations
(such as the American Association for Retired
Persons, American Heart Association, the
AFL/CIO, the American Cancer Society, the
American Diabetes Association) might share an
interest in the health-protective impact of regu-
lar patterns of physical activity. The nation's
private philanthropies are in a unique position
to support the national launch of this campaign,
as well as the dissemination of key materials
explaining the health benefits of regular physi-
cal activity to target populations in selected
communities nationwide.  Similarly the media
and entertainment industry can play a role in
promoting healthy lifestyles for all Americans. 

IX.  Action Steps

We have identified many of the pathways by
which the health of Americans is directly linked

to lifestyle patterns. Lifestyle choices are shaped
by factors found within legislative, social, eco-
nomic and physical environments, many of
which are changeable, as evidenced in the
research literature. The urgent challenge that
lies before us is the mobilization of public - and
private - sector resources to improve the popu-
lation health of this country through evidence-
based programmatic strategies that will reach
large segments of society.   

1) NATIONAL HEALTHY LIFESTYLE CAMPAIGNS

The beginning of a new millennium presents
a unique opportunity to organize and initiate
national campaigns for healthy lifestyles begin-
ning with the selected areas of physical activity,
nutrition and smoking. 

Key Elements: 
• Attainable health-enhancing goals
• Scientific evidence-based programming
• Clear, appealing messages
• Charismatic leadership and role models
• A competitive component to enhance 

involvement
• Cultural relevance 
• Federal, state and local support
• Partnerships and coalitions between private

and public sectors 
• Mobilization of volunteer corps
• Media coverage
• Mass participation  

STRATEGIC ACTION PROPOSALS

• National Walking Program - Aimed at
increasing the level of physical activity of the
population, a nationwide walking program will
organize safe and accessible pathways in streets,
parks, schools, worksites and malls for walking
groups of all ages and abilities. The program
would be sponsored by a partnership of private
corporations, and state and municipal grants,

29

n
n



and organized at the community level by
schools, workplaces, non-government and
government organizations, and the media
industry.

• National Healthy City Competition - Cities
and communities of similar size will be paired
(grouped) for a competition to improve indica-
tors of healthy lifestyles in the areas of physical
activity, nutrition and smoking. Health statistics
will be assessed by the NIH or other govern-
mental bodies to monitor change over the
length of the program (e.g. 2001 - 2010).
Indicators of health lifestyles could also be
included in the criteria for the selection of "All-
American Cities."

• National Media Lifestyle Campaign - This
would entail a multi-pronged multimedia
(e.g., television, radio, Internet) advertising
campaign aimed at providing key information
and methods pertaining to short-term and
long-term lifestyle modification in the areas of
physical activity, nutrition and smoking.
Included in the message will be attainable
lifestyle goals for individuals, available
resources, and a motivational component
reinforcing the importance of lifestyle
enhancement and maintenance. One key print
resource that could assist in the development
of the message is “Exercise: A Guide from the
National Institute on Aging”. Demonstrating
the importance of a multi-media approach,
this document is offered with a 48-minute
video to show readers how to start and stick
with a safe, effective exercise program that
includes aerobic, stretching, balance, and
strength-training routines.

• National Physical Education Standards –
Mandatory physical education standards,
including health education content that covers
health behavior, will be developed and imple-
mented into school curricula nationally and at
the state level. For example, all students must
have at least two one-hour classes of physical

activity per week that include aerobic and
strength-training components and at least one
hour of health education. 

• National Program for Senior Citizens -
Develop a national community-based program
to incorporate healthy behavior messages and
health promotion activities with special atten-
tion to senior centers and retirement centers.
These programs can be initiated through feder-
ally-funded area agencies on aging, which are
located in each of the states and which provide
a variety of services for older people.

2) NETWORK CENTERS FOR

HEALTHY LIFESTYLES

In support of all of the recommendations in
this report, there is a need for the develop-
ment of several technical resource centers –
Network Centers for Healthy Lifestyles.
These centers could be formed within schools
of public health or centers on aging, with
direct links to local and state services, key
government institutes (e.g., NIH and CDC,
etc.), existing health-promotion and disease-
prevention centers, and private foundations
aimed at improving and sustaining healthy
lifestyles. Functioning as a clearinghouse and
training institute, as well as a proactive net-
working service, the centers will facilitate the
capacity for coalitions to be forged between
public and private organizations through the
collection, synthesis, evaluation, and dissemi-
nation of important research-based evidence
coupled with details of successful community
and international experiences. The centers
will also provide teaching and mentoring
programs for the development of grant-writ-
ing skills targeting individuals, groups, and
organizations with program development
experience or potential, but without the
professional expertise to design and evaluate
programmatic efforts.
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3) INTERNATIONAL CENTER FOR THE INITIATION

AND MAINTENANCE OF HEALTHY LIFESTYLES

The action steps outlined in this report need
to be organized and sustained through a central
organization. Either an established, or a newly-
formed center with this mandate would play a
leading role in mounting the strategic action plan
nationally and would act as the liaison with the
World Health Organization (WHO) as well as
sister organizations in other countries and regions
(e.g., Pan American Health Organization). One
role would be the organization of an interna-
tional conference to help raise the public con-
sciousness of these important population health
issues and campaigns.

4) INTERNATIONAL CONFERENCE

ON THE INITIATION AND MAINTENANCE

OF HEALTHY LIFESTYLES

An international conference, developed in
conjunction with the WHO, would provide a
timely opportunity for the exchange of knowl-
edge and ideas on how to maintain healthy
lifestyles throughout life. Experts from both
research and practice environments would be
brought together to exchange knowledge and to
promote international strategic planning and
action plans.

5) BOLSTERING THE NATIONAL RESEARCH

INFRASTRUCTURE

Current research efforts are adding to our
understanding of the determinants of behav-
ioral change, the most effective interventions
for promoting healthy lifestyles, and strategies
for translating and generalizing research to the
broad American population, especially those at
greatest need.  Yet, long-term support (e.g., ten
years or more) is critically needed to meet the
nation's health promotion objectives. Long-
term studies are needed to document natural
health behavior changes and to evaluate the

effect of targeted interventions and dissemina-
tion plans. Of special interest are multi-site ini-
tiatives that test best-intervention strategies
across a wide spectrum of ages, target behaviors
and conditions.  

Support is also required to ensure that
health-promotion questions get incorporated
into major national surveys as well as smaller
community-based studies addressing the full
range of biomedical, behavioral, social and
environmental influences on the health and
functioning of Americans throughout their life-
course. The nation can benefit from three to
five research centers of excellence in health pro-
motion and aging. These centers would provide
core support and research dollars to bring the
best social and behavioral scientists together with
clinicians, community administrators and plan-
ners, and policy makers to conduct basic and
applied research aimed at promoting healthy
behavior and lifestyles in later life.

6) CHANGING MEDICAL AND

HEALTH CARE PRACTICES

In recognition of the powerful influence
that physicians, nurses, and other health-care
providers have on influencing the health behavior
and lifestyle choices of their patients, it is
critical that medical and health professional
curricula and continuing education activities
include information on health behavior-change
and skill training to help students and clinicians
utilize effective motivational and patient-cen-
tered behavioral counseling techniques.  System
infrastructure changes in the health-care setting
will be needed to encourage patients, their fam-
ilies, and health-care providers to engage in
preventive interventions that address behavior -
change. This will be accomplished through cue-
ing doctors to ask about health practices and
providing third-party reimbursement for health
promotion counseling in health-care settings.  
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