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Abstract: Behavior hasabroad and central role in health. Behavioral interventions can be effectively
used to prevent disease, improve management of existing disease, increase quality of life, and reduce
healthcare costs. A summary is presented of evidence for these conclusions in cardiovascular
disease/diabetes, cancer, and HIV/AIDS as well as with key risk factors: tobacco use, poor diet,
physical inactivity, and excessive alcohol consumption. For each, documentation is made of
(1) moderation of genetic and other fundamental biological influences by behaviors and social-
environmental factors; (2) impacts of behaviors on health; (3) success of behavioral interven-
tions in prevention; (4) disease management; (5) quality of life, and (6) improvements in the
health of populations through behavioral health promotion programs. Evidence indicates the
cost effectiveness and value of behavioral interventions, especially relative to other common
health services as well as the value they add in terms of quality of life. Pertinent to clinicians and
their patients as well as to health policy and population health, the benefits of behavioral
interventions extend beyond impacts on a particular disease or risk factor. Rather, they include
broad effects and benefits on prevention, disease management, and well-being across the life
span. Among priorities for dissemination research, the application of behavioral approaches is
challenged by diverse barriers, including socioeconomic barriers linked to health disparities.
However, behavioral approaches including those emphasizing community and social influences
appear to be useful in addressing such challenges. In sum, behavioral approaches should have a

central place in prevention and health care of the 21st century.
(Am J Prev Med 2011;40(5):e15-€30) © 2011 American Journal of Preventive Medicine

Behavior Matters

ehavior is central to the development, prevention,
treatment, and management of the preventable
manifestations of diseases and health conditions
(heart disease, cancer, stroke, chronic obstructive pulmo-
nary diseases, unintentional injuries, pneumonia and in-
fluenza, diabetes, suicide, kidney diseases, chronic liver
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disease and cirrhosis, HIV/AIDS) on which the U.S.
spends about $1.5 trillion, 75% of our annual healthcare
costs.

The breadth of connections between behavior and
health is formidable. These include risk factors like
smoking, the influence of stress on the course of many
diseases, stress management, chronic disease manage-
ment, psychological and behavioral interventions ad-
dressing quality of life, and gene X behavior interactions,
including major roles of behaviors in moderation of gene
expression.

Sampling of Research on Behavior in
Health

This paper documents the role of behavior in four risk
factors (tobacco use, poor diet, physical inactivity, and
excessive alcohol consumption) that are, collectively, re-
sponsible for an estimated 36.8% of all deaths in the
U.S.,"? as well as within three major disease areas (car-
diovascular disease/diabetes, cancer, and HIV/AIDS).
For each of these seven risk factors and diseases, Table 1
provides examples of six types of behavioral influence.
The first entails how behavioral, environmental, and ge-
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Table 1. Behavior-health linkages among major “actual causes” of death and major diseases

Cause of death/disease Behavior-health linkage

Linkage 1: Behavioral, environmental, and genetic influences moderate one another

Tobacco use

Poor diet

Physical activity

Alcohol use

Cardiovascular disease and diabetes

Cancer

HIV/AIDS

Linkage 2: Behavior influences health

Tobacco use

Poor diet

Physical activity

Alcohol use

Cardiovascular disease and diabetes

Cancer

HIV/AIDS

Tobacco use

Poor diet

Linkage 3: Behavior change interventions prevent disease

Both environmental and genetic factors influence onset and persistence of
smoking.3>°

Environmental factors are more important than genetic influences in food
preferences among older adults.”"®

In a large population-based study of adult men and women, physical
activity attenuated the genetic predisposition to obesity. Living a
physically active lifestyle was associated with a 40% reduction in the
genetic predisposition to obesity as estimated by the number of risk
alleles carried for any of the 12 recently GWAS-identified loci.®

Childhood maltreatment exacerbates genetic influences on adult alcohol
use and antisocial personality among women and men.1°

Influence of serotonin transporter gene on cardiovascular risk is
moderated by stress and environmental factors.**

Nutrition and lifestyle intervention reduces prostate gene expression and
tumorigenesis in men.*?

In monkey models of HIV, individual characteristics (sociability), stable
versus unstable social conditions, and genotype for the serotonin
transporter gene interact in their effects on disease progression.*®

Numerous Surgeon General’s reports have concluded that smoking is a
leading cause of cancer, cardiovascular and pulmonary disease, and
premature death.**

Systematic reviews conclude that obesity contributes to hypertension,

hyperlipidemia, diabetes, cardiovascular disease, and some cancers. 1°-2%

Randomized trials and systematic reviews conclude that physical activity is
associated with decreased all-cause mortality,%? reduced risk for chronic
diseases, and reduced risk of breast cancer.?>-2%

“Alcohol abuse alone is associated with motor vehicle crashes,
homicides, suicides, and drowning ... Long-term heavy drinking can
lead to heart disease, cancer, alcohol-related liver disease, and
pancreatitis. Alcohol use during pregnancy is known to cause fetal
alcohol syndrome, a leading cause of preventable mental retardation.”2®

Adverse patterns of dietary intake and obesity are risk factors for diabetes
and cardiovascular disease.?”

Findings from systematic reviews, meta-analyses, large prospective
studies, and randomized trials link risk for cancer with poor diet,
physical inactivity, smoking, stress, and social involvement.?8:29-33

There is “substantial and consistent evidence that chronic depression,
stressful events, and trauma may negatively affect HIV disease
progression.” 3435

A major multisite trial demonstrated that smoking-cessation programs
substantially reduce mortality even when only a minority of patients stop
smoking.3®

Systematic reviews and randomized trials of interventions for childhood
obesity show positive impacts on diet, weight gain trajectory, and weight
loss maintenance,®”~*2 and on insulin resistance.*®

(continued on next page)
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Table 1. (continued)
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Cause of death/disease

Behavior-health linkage

Physical activity

Alcohol use

Cardiovascular disease and diabetes

Cancer

HIV/AIDS

Tobacco use

Poor diet

Physical activity

Alcohol use

Cardiovascular disease and diabetes

Cancer

HIV/AIDS

Tobacco use

Poor diet

Physical activity

Alcohol use

Linkage 4: Behavior change interventions improve disease management

Linkage 5: Psychosocial and behavioral interventions improve QOL

Among overweight, previously inactive women at risk for type 2 diabetes,
accumulating 10,000 steps/day for 8 weeks improved glucose
tolerance and reduced both systolic and diastolic blood pressure.**

15-minute counseling for pregnant women increased abstinence from drinking
five times relative to controls and resulted in higher birth weights, birth
lengths, and three times reduction in fetal mortality (0.9% vs 2.9%).4°

Lifestyle interventions focusing on diet, weight loss, and exercise can
reduce the incidence of diabetes in people at risk for the disease.*48

In a number of large prospective longitudinal studies and meta-analyses,
physical activity has been linked to reduced risk of colon cancer.*®:5°

The U.S. Preventive Services Task Force recommends high-intensity
behavioral counseling to prevent sexually transmitted infections for all
sexually active adolescents and for adults at heightened risk.>*

Self-management skills (e.g., setting quit date, planning for coping with
temptations to relapse) help individuals quit smoking.®2

Randomized behavioral interventions show that peer nutrition education
positively influences diabetes self-management in Latinos.5®

Randomized clinical trials show that exercise training reduces HbAl1c
among those with diabetes.>*

Brief behavioral counseling interventions with follow-up produce small to
moderate reductions in alcohol consumption that are sustained over 6-
to 12-month periods or longer.5%:°¢

Diabetes self-management programs improve disease management®’ and
metabolic control,>®-6° including among older adults and ethnic
minorities,®*~®2 and reduce complications®*°® as well as myocardial
infarction, stroke, or death from cardiovascular disease.®®

Interventions promoting comprehensive lifestyle changes for patients with
coronary artery disease can reduce progression of coronary
atherosclerosis and cardiac events®’ and increase smoking cessation,
improve functional capacity, lower LDL cholesterol, and reduce all-cause
mortality.%8

Randomized trials of patients with cancer indicate that physical activity
increases functional capacity during chemotherapy,®® improves marrow
recovery and decreases complications during peripheral blood stem
transplantation,’® and decreases fatigue and other s¥mptoms
associated with radiation therapy and chemotherapy.’*

Behavioral medicine interventions have improved adherence and helped
individuals cope with the disease and its impacts, in turn improving their
general disease management and QOL.%8

Improved health-related QOL is a significant health outcome for ex-
smokers compared to current smokers.”? 74

In randomized trials, lifestyle interventions show improved nutritional
status and QOL and less depressive symptoms and improved physical
functioning.”> 77

Randomized trials show physical activity improves QOL in older
adults.”®"® and improves QOL and fatigue in breast cancer survivors.”®

Cognitive-behavioral treatment of insomnia among those recovering from
excessive alcohol use improved measures of sleep as well as
depression, anxiety, and QOL.8°

(continued on next page)
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Table 1. Behavior-health linkages among major “actual causes” of death and major diseases (continued)

Cause of death/disease

Behavior-health linkage

Cardiovascular disease and diabetes

Cancer

HIV/AIDS

Tobacco use

Poor diet

Physical activity

Alcohol use

Cardiovascular disease and diabetes

Cancer

HIV/AIDS

Linkage 6: Health-promotion programs improve health of population

Comprehensive behavioral disease management interventions among
patients with cardiovascular disease or diabetes show benefits for a
variety of clinical indicators as well as reduced general dlstress and
depressive symptoms,® emotional and social functlonmg, reduced
anxiety and depressed mood,®® and general QOL.84

Randomized psychosocial interventions show decreased psychological
distress, pain, and nausea secondary to treatment and improve QOL
and immune system modulation.88-91

Stress management interventions enhance emotional status and
QOL.*2

Antismoking campaign in California that includes counter-media, youth
prevention programs, cessation services, and tax increases reduced
smoking and accompanying rates of cardiovascular disease®* and death
rates from lung cancer.®®

Mass-media health education campaigns®® and policy and environmental
supports®”-°8 can lead to substantial improvements in fruit, vegetable,
and fat consumption in general populations.

Community-wide walk-to-school programs increase walking and biking to
school®® and walking and fitness trails increased physical activity in a
rural African-American population.*°°

Guide to Community Preventive Services reports that regulating density of
outlets for alcohol reduces consumption and that enforcing laws
prohibiting the sale of alcohol to minors reduces underage
consumption.*%*

Working with mass media, food producers, community-level campaigns,
diverse professionals, informal opinion leaders, and the health system,
a regional program in North Karelia, Finland, reduced cardiovascular risk
factors'®2 and mortality©® as well as cancer risk factors.1%*

In 2006, overall cancer death rates declined because of a 50% reduction
in male smoking from 47% in the 1960s to less than 23%.1°°

Behavioral medicine programs have made major contributions to slowing

the spread of HIV/AIDS; from 150,000 cases per year in the early
1980s to approximately 40,000 today.%®

GWAS, genomewide association study; LDL, low-density lipoprotein; QOL, quality of life

netic influences moderate one another. The remaining
five types of influence entail the roles of behavior in the
development of health problems, prevention, disease
management, quality of life, and population approaches
to health promotion.

Each of the four risk factors and three major diseases
was assigned to members of the writing team with exper-
tise in the area, all senior members of the Society of
Behavioral Medicine. Based on their knowledge of the
area assigned, they identified seminal papers illustrating
each of the six types of behavior influence for each of the
risk factors/diseases. The resulting sampling of key pub-
lications illustrates the importance of behavior in each
area rather than constituting a systematic review of the
research in each of the 42 combinations of seven areas of
health and six types of behavior influence.

Evidence Summary

As Table 1 makes clear, published research provides
examples of each of the six types of behavioral influ-
ence for each of the three major diseases (cardiovascu-
lar disease/diabetes, cancer, and HIV/AIDS) as well as
the four risk factors (tobacco use, poor diet, physical
inactivity, and excessive alcohol consumption). The
next paragraphs summarize these influences along
with the role of behavioral interventions in a key ex-
ample of chronic disease prevention and management

(diabetes).

Cardiovascular Disease/Diabetes

The roles of behavior in cardiovascular disease/diabetes
are well established, from the effects of stress on expres-
sion of the serotonin transporter gene'' through docu-
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mentation of the roles of diet, physical activity, smoking,
and stress in development,®” prevention,*>'°” and man-
agement of disease'*®'*” and including demonstration of
reduced risk'®* and mortality'** through comprehensive,
multisector community approaches to cardiovascular
risk reduction.

Cancer

The role of behavior in cancer includes moderation of
gene expression and tumorigenesis'” and a list of lifestyle
risk factors that, since the recognition of cigarette smok-
ing, has grown to include diet, physical inactivity, stress,
and social involvements and networks.”®* > With this
substantial interface between behavior and cancer, the
range of effective interventions is great, including pre-
vention through smoking cessation and increasing phys-
ical activity,**** as well as interventions improving re-
sponses to cancer treatments,””””" quality of life,** '
and perhaps survival''® among those with cancer.

HIV/AIDS

Gene X behavior interactions are also apparent in the
progression of HIV, with animal models reflecting inter-
actions among stable versus unstable rearing conditions,
sociability, and variants of the serotonin transporter
gene."” Additionally, psychological factors affect disease
progression in humans.***® Behavioral interventions
that focus on high-risk behaviors contribute to preven-
tion®" while those focused on adherence, coping, and
stress management can improve disease management
and quality of life.”**>%*

Alcohol Use

The health effects of excessive alcohol use are substantial,
ranging from birth defects to accidents and injuries to
alcohol-related liver disease and pancreatitis.*® Genetic
predispositions to excessive use are moderated by psy-
chosocial factors such as childhood maltreatment.'® Al-
though often difficult to treat, brief interventions can
reduce drinking®>>'"" and problems associated with al-
cohol** whereas more intensive psychological treatments
can improve quality of life among those recovering from
excessive use.*” Along with tobacco use and physical in-
activity, excessive alcohol use stands as a behavior for
which environmental modifications, such as reducing
density of retail outlets, can be effective.'"!

Cigarette Smoking

From 46% to 84% of the variance in initiation and persis-
tence of smoking is attributable to genetic influence.''?
However, multiple environmental, social, familial, mar-
keting, and policy influences set the path from genetic
factors to nicotine addiction and chronic smoking.''*'*¢

May 2011

Parallel to the broad determinants in the development
and maintenance of smoking, a broad portfolio of behav-
ioral and environmental changes has brought about a
reduction in the adult prevalence of smoking from 42% in
1965 to 20.6% in 2009.""” These include prevention pro-
grams and regulations aimed at smoking among youth,
cessation activities for adults,****"'® social marketing of
nonsmoking, and key environmental policies.''” Of the
“estimated 94 million adults who had smoked at least 100
cigarettes during their lifetime,” 51.1% had quit by
2008.'"°

The changes in smoking prevalence are manifest in
mortality. In California, reduced cardiovascular mortal-
ity was attributed to a comprehensive campaign to pro-
mote nonsmoking”* and death rates from lung cancer fell
at more than double the rate seen in states that have been
less effective in promoting smoking cessation.”” Consid-
ering that cigarettes are addictive, conveniently pur-
chased, and promoted by the most heavily financed mar-
keting campaign in our culture,''” these changes
constitute what C. Everett Koop, then Surgeon General,
called “a revolution in behavior. . .a major public health

success.”'?°

Diet and Physical Activity

Unbhealthy eating and lack of physical activity play sub-
stantial roles in the causation and progression of dis-
ease.”'?"'?? Physical activity and a healthful diet reduce
risk for coronary artery disease.'>” The majority of cases
of prostate cancer are attributable to lifestyle factors such
as inactivity and high-fat diets."**'*> Physical activ-
ity'*>'?” and fiber intake'® are also associated with lower
risks of breast and colon cancer, and vegetable intake is
associated with reduced risk of colon cancer.'*

The critical roles of diet, inactivity, and energy bal-
ance as key determinants of weight have been widely
recognized."”° > Unfortunately, the prevalence of
obesity in the U.S. is moving away from, not toward,
the Healthy People 2010 goals of 15% in adults and 5%
in children."**'** In contrast to tobacco control,'"* in
which broad public attention evolved in the decades
following the 1964 Surgeon General’s Report on Smok-
ing and Health,"*° the first Surgeon General’s Reports
on physical activity and on nutrition were published
less than 15 years ago, in 1996'*7 and 1998."** The
examples of successful, broadly focused, and multilevel
campaigns to reduce smoking''® are now being recog-
nized as models for understanding a similarly broad
array of forces determining diet and physical activity
that will require interventions addressing multiple lay-
ers of influence.'*”~'**
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Prevention and Management of Diabetes
Diabetes entails virtually all the tasks and challenges of
any chronic disease, a progressive course, disability,
physical as well as psychological comorbidities, and treat-
ment that includes both medication management and
lifestyle modification. It is an excellent model for the
group of chronic diseases of growing importance as the
population ages and as medical advances convert dis-
eases like many cancers and HIV/AIDS into chronic
conditions.

The landmark Diabetes Prevention Program
(DPP)*® showed that the combination of modest
weight loss (7% of body weight) and modest physical
activity (150 minutes per week) could reduce the inci-
dence of type 2 diabetes by 58% relative to placebo. The
common diabetes drug, metformin, reduced incidence
by 31%. Moreover, group differences were sustained
over a total of 10 years of observation.'** Worth not-
ing, risk reduction in the DPP lifestyle intervention
was similar across all ethnic groups, in contrast to the
metformin condition. Reflecting their efficacy in the
DPP, lifestyle approaches are also the preferred ap-
proach for preventing and managing type 2 diabetes
among youth,'*>'*° the rise of which is clearly a result
of a parallel epidemic of childhood obesity."*"~>!

Turning from prevention to management, behavioral
diabetes self-management programs have strong and
wide-ranging benefits including improvements in self-
management patterns, metabolic control, patient satis-
faction, and quality of life.”®'>*~">° Relative to the bench-
mark of a 0.5-point reduction in hemoglobin Alc
(HbAIc) that is generally considered clinically meaning-
ful,">® meta-analysis of 31 studies published through
1999°% showed a 0.76-point difference in HbA1lc between
self-management and control conditions. A PubMed
search of studies of diabetes self-management published
between 2003 and July 2009 identified a total of 10 stud-
ies'?*71°>15771%% among which the average change in
HbAlc was 0.82 points. The Look AHEAD Program'®®
focusing on weight loss and physical activity achieved
reductions in HbAlc from 7.3% to 6.6% over a 1-year
period. A recent report indicates advantages in weight
loss, fitness, metabolic control, and cardiovascular dis-
ease risk factors sustained relative to controls over 4
years.'*®

Diabetes also illustrates a kind of complication by psy-
chological and emotional factors that cuts across many of
the behavioral influences described here. An estimated
25% of those with diabetes exhibit depressive symp-
toms.'®® Coexisting depression is associated with poorly
controlled diabetes, subsequent complications, mortality,
and increased healthcare expenditures.'®”"'*® The rela-
tionship appears also bidirectional with increased inci-

dence of diabetes among those with a primary diagnosis
of depression.'”~'”? Thus, self-management of diabetes,
difficult in itself, is complicated by depression. As much
as these observations illustrate problems in adherence
to behavioral interventions, they also point to the fur-
ther role of behavioral approaches in addressing them.
For example, a recent review of interventions for those
with diabetes and depression'”” found large effects
(average of 0.581 standard units) for psychotherapy,
with the greatest improvements in depression noted for
cognitive- behavioral therapy.'”* All five studies of psycho-
therapy (often combined with diabetes self-management
education) identified in the review reported benefits for
glycemic control.

Discussion

The role of behavior in health is substantial and broad,
extending across leading causes of death: cardiovascular
disease/diabetes, cancer, HIV/AIDS, tobacco use, poor
diet, physical inactivity, and excessive alcohol use. It en-
compasses development and prevention of disease, en-
hancement of health, treatment of chronic diseases, qual-
ity of life, and mortality. This central role of behavior in
health, health care, and prevention has recently been
recognized in the 2010 Annual Status Report of the Na-
tional Prevention, Health Promotion, and Public Health
Council."”” It noted that “The most effective approach to
address the leading causes of death is to reduce and pre-
vent underlying risk factors, including physical inactivity,
poor nutrition, tobacco use, and underage and excessive
alcohol use.”

The influences of behavior and environment are
closely linked. Some environmental influences are
achieved through their influences on behaviors (e.g., the
walkability of neighborhoods or the availability of healthy
foods). To complicate things, some environmental influ-
ences are themselves made up of the behaviors of others
(e.g., community norms or family climate or hostility).
Direct influences on health of other environmental fac-
tors (e.g., air pollution) are quite independent of behav-
ior, although behavior may be very pertinent to altering
them. Additionally, some environmental influences, such
as income inequality, may achieve their effects through
both behaviors as well as other paths. The focus of this
paper is on behavior as it is guided by multiple influences
in the individual, social, and broader environments.
However, it is not intended to characterize or summarize
the influence of the environment, especially those envi-
ronmental influences that do not achieve their effects
through behavior, or to compare those influences to the
influence of behavior.

www.ajpm-online.net
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Barriers to Behavior Change and Health
Disparities

Given the overwhelming weight of evidence favoring
health behaviors (e.g., smoking cessation) and wide-
spread awareness of the importance of health behaviors,
at least among middle-class audiences and in developed
countries, the failure of these behaviors to be more widely
adopted is striking. A short list of barriers includes health
literacy, emotional distress, social and economic factors,
and system and policy factors.

Barriers to behavior change are especially prominent
amid the many disadvantages that contribute to health
disparities among low-income and ethnic minority
groups. However, as much as many of these disadvan-
tages concern behaviors, behavioral approaches stressing
social modeling, coaching on specific approaches to
adopting healthy behaviors, and so on are central to many
public health and community-based efforts to address
these burdens.'*'7°~'® Indeed, counter to expectations
that low-income or otherwise disadvantaged groups may
be “poor bets” to respond to health promotion interven-
tions, behavioral interventions focused on smoking'®*~'*® or
type 2 diabetes'®” have been especially effective amid
high-risk groups.

Behavior in the Era of Genomics

It has sometimes been thought that genes trump or obvi-
ate behavior and environment in development of disease.
In fact, there are very few genetic influences that are not
dependent on environmental and behavioral factors for
their expression.'®® Diabetes among Pima Indians pro-
vides a clear example. Those living in the U.S. have “the
highest prevalence of type 2 diabetes mellitus . . . of any
population in the world.”**> Ample evidence links genet-
ics to diabetes within the Pima population.'®® Yet Pimas
living in Mexico have relatively low levels of diabetes,
demonstrating environmental moderation of expression
of genes related to diabetes.

Given behavioral and environmental modification of
gene expression,'” the vast majority of polymorphisms
have little or no effect if not in combination with un-
healthful behaviors."”'~'** Accordingly, reduction of ge-
netic risks can be accomplished through changing behav-
iors that moderate those risks.'** Additionally, genetic
testing and related preventive and clinical interven-
tions'*>'® all entail needs for behavioral approaches for
promoting and deciding on the appropriateness of spe-
cific tests, coping with stress that test results may entail,
and adhering to whatever interventions may follow.

The Goals of Health Care
A focus on behavior is especially pertinent to the USDHHS
overall health objectives for the year 2020, to extend the

May 2011

years of healthy life, defined by the combination of ex-
tended life expectancy and improved life quality. Al-
though considering years of healthy life may often lead to
the same decisions as reached by more conventional
paths, it may also lead to different conclusions. For exam-
ple, primary prevention programs focused on healthy
behaviors may increase life expectancy as well as improv-
ing quality of life, but often receive low priority in health
policies.

Can We Afford Behavioral Interventions?

A 2007 review of the economics of behavioral interven-
tions targeting smoking, physical inactivity, poor diet,
and alcohol misuse'® singled out smoking-cessation
programs as excellent and economically attractive and
characterized interventions addressing alcohol, physical
activity, and diet as likely cost effective.'®* For example,
among 15 independent analyses, the incremental cost
effectiveness of smoking-control programs never ex-
ceeded 15,000 euros/quality-adjusted life year (QALY).
The cost effectiveness of treating tobacco-related diseases
is many times higher, $133,000-$216,000/QALY for lung
transplantation, $190,000/QALY for lung volume reduc-
tion for emphysema.

Mounting evidence indicates that the greatest return
on investment will come from interventions targeting
multiple risk behaviors and high-risk populations. These
offer better value because of synergy gained among
changes in several behaviors.'®* Similarly, interventions
targeted to high-risk groups may achieve efficiency
through greater available risk to be reduced. For example,
interventions to change diet were especially cost effective
when applied to groups with three or four risk factors
such as smoking, hypertension, and elevated low-density
lipoprotein cholesterol.'*”>'”®

The most compelling evidence for the cost effective-
ness of behavioral prevention comes from the DPP (pre-
viously described).*® Cost per case prevented was $13,200
for the lifestyle, behavioral approach but $14,300 for met-
formin.'*>*° Further, from a health systems perspective,
the lifestyle intervention offers substantially better value
for money."”” Using QALY as a combined index of mor-
bidity and mortality, the cost/QALY for the lifestyle in-
tervention was $1100 in comparison to $31,000 in the
metformin condition.”*" More generally, most estimates
suggest that behavioral interventions produce a QALY at
about half the cost of other widely accepted treatments.**>
In some cases, such as smoking cessation, behavioral
intervention offers benefits to smokers at about one tenth
the cost of surgical rescue for those unable to quit.**
Application of state-of-the-art methods in future cost-
effectiveness evaluations will enhance direct compari-
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sons of investments in behavior interventions with those
in other approaches to health care.”**

Population-level behavioral interventions also offer
great value for money. For example, a tobacco excise tax
increase of $0.50 per pack of cigarettes for California
residents estimated from 1999 would result in about 8389
QALYs saved the first year, with accrued benefits reach-
ing a plateau in about 75 years of 52,136 QALYs.?*” From
a global perspective, estimates from a study involving 23
countries show that over 10 years (2006 -2015), 13.8 mil-
lion deaths could be averted by implementation of to-
bacco cessation and salt reduction interventions.**® The
costs of implementing these two behavior-focused inter-
ventions would be less than $0.40 per person per year in
low-income and lower middle-income countries, and
$0.50-$1.00 per person per year in upper middle—
income countries (2005 U.S. dollars).

Key objectives of policies, such as reducing health dis-
parities, may be accomplished by varied paths. Behavioral
intervention is one among several options (e.g., increas-
ing access to primary care). Continuing assessment of the
relative value of these options may help shape the package
of services most likely to achieve the goal of improved
population health.

Dissemination of Behavioral Interventions
Although the benefit of a well-defined pharmacologic treat-
ment may be robust across various settings and populations,
dissemination of behavioral interventions is dependent on
multiple contextual factors that vary considerably across
settings and populations. One comprehensive approach to
dissemination and dissemination research is the RE-AIM
model of Glasgow and colleagues®®”**® that addresses the
reach, effectiveness, adoption, implementation and mainte-
nance of interventions. These are gaining emphasis in stan-
dards for dissemination research, such as the CONSORT
Work Group on Pragmatic Trials,”” similar to the CONSORT
guidelines in randomized trials.

As daunting as dissemination challenges may be, dia-
betes provides examples of apparently successful exten-
sion of findings from research settings. The benchmark of
a 0.5-point reduction in HbAlc in diabetes management
was achieved in self-management programs imple-
mented in Federally Qualified Health Centers and other
“real world settings” through the Diabetes Initiative of the
Robert Wood Johnson Foundation.*'° Further, cost ef-
fectiveness of these interventions was estimated at
$39,573 per QALY,”"" well below the benchmark for an
acceptable cost of $50,000-$75,000 per QALY.***

The lifestyle prevention strategies of the DPP*® offer
another example of potential dissemination. Key is rec-
ognition that the DPP was an efficacy trial, not validating
any particular intervention but rather the combination of

modest weight loss (7% of body weight) and modest
physical activity (150 minutes per week). Thus, diverse
approaches to these changes are worthy of investigation.
In one, classes based on procedures from the DPP are
taught by local YMCA instructors and offered to over-
weight individuals.>'* Initial results indicate promising
weight loss and cholesterol lowering during the 6-month
intervention, sustained to 12 months.*"?

Inclusion of behavioral interventions in health care
will take more than convincing evidence about reach,
effectiveness, and cost effectiveness. Replication of major
interventions is needed. Other important topics for dis-
semination research include linkage to primary care, at-
tention to individuals with multiple morbidities and
complex psychological and social barriers to change, ap-
proaches to those with multiple risk factors, and interac-
tions of behavioral interventions with health and general
public policy.

Implications for Clinical Care—Population
and Multilevel Perspectives

As with much of prevention and chronic disease manage-
ment, behavior change in any individual case is often
uncertain, Because of this, behavior change interventions
in clinical settings are best guided by a population as
opposed to an individual treatment perspective. With an
individual patient, the probability of success, for example,
in smoking cessation, may be modest. However, across a
practice that includes several hundred smokers, system-
atic inclusion of brief reminders to quit and offers of help
in doing so may achieve success in 3%-10% of smokers
per year. Even within the population of a single practice, the
morbidity, mortality, and cost burdens of smoking and the
potential aggregation of such impacts if repeated over mul-
tiple years make the benefits appreciable. Such brief inter-
ventions have been documented for smoking cessa-
tion®'**'* and alcohol use among pregnant women*’ and
are the focus of considerable research in primary care and
chronic disease management.*'®*'” Additionally, the broad
impact on multiple aspects of health behaviors such as
healthy diet and physical activity make investment in them
worth the time of the clinician.

In addition to brief clinician-delivered interventions,
behavior change can be promoted through innovations in
clinical care, such as group medical visits.”'®* Communi-
ty-oriented primary care and the patient-centered medi-
cal home®'?~>*! also offer opportunities for linking the
primary care setting to health promotion resources in the
community. A variety of behaviors such as smoking ces-
sation and more varied tasks such as chronic disease
management>*"**? are likely to benefit from the comple-
mentary and coordinated efforts of clinical and community-
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based interventions to take full advantage of the oppor-
tunities for prevention and treatment.**?

One promising strategy for linking community and
clinical settings is peer-support programs. These can pro-
vide links to the community by recruiting peer supporters
from the communities they serve. At the same time, peer
supporters can implement community-based activities
and classes while also providing individual support for
prevention and chronic disease management.****** Peers
for Progress,”*® a program of the American Academy of
Family Physicians Foundation, emphasizes this linkage
of peer support with primary care in promoting peer-
support programs around the world.

The IOM has articulated the need to address major
health threats and concerns from a multilevel perspec-
tive, building partnerships across health systems, com-
munities, academia, business, and the media.**” Several
models and frameworks have been developed to demon-
strate these kinds of multilevel approaches, such as the
Expanded Chronic Care Model.**® However, there is not
a consistent body of evidence showing how well the mod-
els work or which ones work best. Continued effort in
these areas is needed.

Policy Implications

With the bulk of healthcare costs attributable to disease
care, prevention currently accounts for only 2%-3%.>*
In discussion of healthcare reform, mechanisms for reim-
bursing for clinical services typically receive priority.
Given the evidence, our healthcare system would do well
to allocate greater resources to behavior and prevention.

Health insurance is clearly an important mechanism
for enhancing health. However, attempts to enhance pop-
ulation health need to consider a wider array of invest-
ments. The National Action Plan for the Prevention of
Cardiovascular Disease and Stroke, developed by the
CDC and the NTH, noted that many of the most expensive
options for addressing cardiovascular disease (e.g., car-
diac surgery for severely impaired ventricular function,
resuscitation for multiple-system failure) apply only to
individuals who have established heart disease. In con-
trast, interventions to prevent cardiovascular risk factors
(e.g., preventing youth from smoking, community-based
programs to enhance physical activity) influence multiple
disease trajectories and outcomes over time**> and at
much lower cost.”*

The goal of enhancing population health is best ad-
dressed through systems and policies that integrate a
range of investments in health. Within this context, a key
feature of behavioral approaches is their parallel breadth,
from population approaches for prevention to clinical
and disease management interventions of established
efficacy.
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Individual Responsibility and Contextual
Influence

The concept of individual responsibility has been used to
denote the importance of individual behavior in health
and health care, for example, in Knowles’s influential
1977 editorial in Science, “Responsibility for Health.”**°
However, the appeal to individual responsibility can be
used as an argument to minimize attention to behavior.
In the clinical setting, we often hear: “There’s nothing I
can do if the patient doesn’t want to help himself.” At the
policy level, the parallel argument suggests that invest-
ment in programs to help individuals improve health
behaviors is wasted because those behaviors will ulti-
mately be decided by the individuals themselves.

“Responsibility” is shaped by the contexts of people’s
lives. SES, social isolation, associated stress,”>'*** and
cultural characteristics********” have great influence on
health behaviors. Skepticism that encourages unhealthy
practices**® is heightened in communities marginalized
from mainstream culture**” and amid inconsistent and
changing health recommendations. Heavy marketing of
unhealthy foods,** alcohol,”*' and cigarettes®** especially
targeting children is commonplace. Such marketing is dis-
proportionate in low-income neighborhoods,”**~*** along
with limited access to stores selling healthy foods.*****’
These influences are substantial (e.g., a 1.46 OR of being
obese associated with living in a neighborhood with fast-
food outlets but without supermarkets after controlling for
education, income, and other individual characteristics).?*®

Striking a balance between individuals and their
environment is critical.>* This paper documents that
behavioral interventions are effective. Clearly, health-
care reform needs to incorporate a “national culture of
wellness,”**” balancing individual, community, environ-
mental, and policy influences and an emphasis on behav-
ior as an essential base for all preventive and clinical
services. Responding to current concerns about obesity,
Brownell and his colleagues®' have eloquently described
the rationale for environmental approaches as well as the
ways in which “personal responsibility” can be an excuse
for inaction.

Health, health care, and the healthcare “system”— or
chaos—are enormously complicated. Wide-scale imple-
mentation of behavioral interventions will not proceed
without great political will to address substantial political,
economic, and communication challenges. However,
“business as usual” will only exacerbate poor, expensive,
and inequitable care. With the advent of healthcare re-
form, the opportune moment may be upon us.
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