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Behavior Matters
Edwin B. Fisher, PhD, Marian L. Fitzgibbon, PhD, Russell E. Glasgow, PhD,
Debra Haire-Joshu, PhD, Laura L. Hayman, PhD, Robert M. Kaplan, PhD,

Marilyn S. Nanney, PhD, Judith K. Ockene, PhD

Abstract: Behavior has a broad 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 benefıts of behavioral
interventions extend beyond impacts on a particular disease or risk factor. Rather, they include
broad effects and benefıts 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– e30) © 2011 American Journal of Preventive Medicine
Behavior Matters

Behavior 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-
ary diseases, unintentional injuries, pneumonia and in-
luenza, 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.,1,2 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 fırst 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 Both environmental and genetic factors influence onset and persistence of
smoking.3–6

Poor diet Environmental factors are more important than genetic influences in food
preferences among older adults.7,8

Physical activity 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.9

Alcohol use Childhood maltreatment exacerbates genetic influences on adult alcohol
use and antisocial personality among women and men.10

Cardiovascular disease and diabetes Influence of serotonin transporter gene on cardiovascular risk is
moderated by stress and environmental factors.11

Cancer Nutrition and lifestyle intervention reduces prostate gene expression and
tumorigenesis in men.12

HIV/AIDS 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.13

Linkage 2: Behavior influences health

Tobacco use Numerous Surgeon General’s reports have concluded that smoking is a
leading cause of cancer, cardiovascular and pulmonary disease, and
premature death.14

Poor diet Systematic reviews conclude that obesity contributes to hypertension,
hyperlipidemia, diabetes, cardiovascular disease, and some cancers. 15–21

Physical activity Randomized trials and systematic reviews conclude that physical activity is
associated with decreased all-cause mortality,22 reduced risk for chronic
diseases, and reduced risk of breast cancer.23–25

Alcohol use “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.”26

Cardiovascular disease and diabetes Adverse patterns of dietary intake and obesity are risk factors for diabetes
and cardiovascular disease.27

Cancer 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.28,29–33

HIV/AIDS There is “substantial and consistent evidence that chronic depression,
stressful events, and trauma may negatively affect HIV disease
progression.”34,35

Linkage 3: Behavior change interventions prevent disease

Tobacco use A major multisite trial demonstrated that smoking-cessation programs
substantially reduce mortality even when only a minority of patients stop
smoking.36

Poor diet Systematic reviews and randomized trials of interventions for childhood
obesity show positive impacts on diet, weight gain trajectory, and weight
loss maintenance,37–42 and on insulin resistance.43
(continued on next page)
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Table 1. (continued)

Cause of death/disease Behavior–health linkage

Physical activity 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.44

Alcohol use 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%).45

Cardiovascular disease and diabetes Lifestyle interventions focusing on diet, weight loss, and exercise can
reduce the incidence of diabetes in people at risk for the disease.46–48

Cancer In a number of large prospective longitudinal studies and meta-analyses,
physical activity has been linked to reduced risk of colon cancer.49,50

HIV/AIDS 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.51

Linkage 4: Behavior change interventions improve disease management

Tobacco use Self-management skills (e.g., setting quit date, planning for coping with
temptations to relapse) help individuals quit smoking.52

Poor diet Randomized behavioral interventions show that peer nutrition education
positively influences diabetes self-management in Latinos.53

Physical activity Randomized clinical trials show that exercise training reduces HbA1c
among those with diabetes.54

Alcohol use 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.55,56

Cardiovascular disease and diabetes Diabetes self-management programs improve disease management57 and
metabolic control,58–60 including among older adults and ethnic
minorities,61–63 and reduce complications64,65 as well as myocardial
infarction, stroke, or death from cardiovascular disease.66

Interventions promoting comprehensive lifestyle changes for patients with
coronary artery disease can reduce progression of coronary
atherosclerosis and cardiac events67 and increase smoking cessation,
improve functional capacity, lower LDL cholesterol, and reduce all-cause
mortality.68

Cancer Randomized trials of patients with cancer indicate that physical activity
increases functional capacity during chemotherapy,69 improves marrow
recovery and decreases complications during peripheral blood stem
transplantation,70 and decreases fatigue and other symptoms
associated with radiation therapy and chemotherapy.71

HIV/AIDS 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.28

Linkage 5: Psychosocial and behavioral interventions improve QOL

Tobacco use Improved health-related QOL is a significant health outcome for ex-
smokers compared to current smokers.72–74

Poor diet In randomized trials, lifestyle interventions show improved nutritional
status and QOL and less depressive symptoms and improved physical
functioning.75–77

Physical activity Randomized trials show physical activity improves QOL in older
adults.75,78 and improves QOL and fatigue in breast cancer survivors.79

Alcohol use Cognitive–behavioral treatment of insomnia among those recovering from
excessive alcohol use improved measures of sleep as well as
depression, anxiety, and QOL.80
(continued on next page)
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netic influences moderate one another. The remaining
fıve 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 identifıed 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

Table 1. Behavior–health linkages among major “actual c

Cause of death/disease

Cardiovascular disease and diabetes Compreh
patient
variety
depres
anxiety

Cancer Randomi
distres
and im

HIV/AIDS Stress m
QOL.92

Linkage 6: Health-promotion programs improve health of popul

Tobacco use Antismok
preven
smokin
rates f

Poor diet Mass-me
suppor
and fa

Physical activity Commun
school
rural A

Alcohol use Guide to
outlets
prohibi
consum

Cardiovascular disease and diabetes Working
diverse
a regio
factors

Cancer In 2006,
in male

HIV/AIDS Behavior
the sp
1980s

GWAS, genomewide association study; LDL, low-density lipoprotein;
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-

es” of death and major diseases (continued)

Behavior–health linkage

e behavioral disease management interventions among
h cardiovascular disease or diabetes show benefits for a
inical indicators as well as reduced general distress and
symptoms,81 emotional and social functioning,82 reduced
depressed mood,83 and general QOL.84–87

sychosocial interventions show decreased psychological
in, and nausea secondary to treatment and improve QOL

e system modulation.88–91

ement interventions enhance emotional status and
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mentation of the roles of diet, physical activity, smoking,
and stress in development,27 prevention,46,107 and man-
gement of disease108,109 and including demonstration of
educed risk102 andmortality103 through comprehensive,
ultisector community approaches to cardiovascular
isk reduction.

Cancer
The role of behavior in cancer includes moderation of
gene expression and tumorigenesis12 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.28–33 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,49,50 as well as interventions improving re-
ponses to cancer treatments,69–71 quality of life,88–91

and perhaps survival110 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.13 Additionally, psychological factors affect disease
progression in humans.34,35 Behavioral interventions
that focus on high-risk behaviors contribute to preven-
tion51 while those focused on adherence, coping, and
stress management can improve disease management
and quality of life.28,92,93

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.26 Genetic
predispositions to excessive use are moderated by psy-
chosocial factors such as childhood maltreatment.10 Al-
hough often diffıcult to treat, brief interventions can
educe drinking55,56,111 and problems associated with al-
cohol45 whereasmore intensive psychological treatments
an improve quality of life among those recovering from
xcessive use.80 Along with tobacco use and physical in-
activity, excessive alcohol use stands as a behavior for
which environmental modifıcations, such as reducing
density of retail outlets, can be effective.101

Cigarette Smoking
From 46% to 84% of the variance in initiation and persis-
tence of smoking is attributable to genetic influence.112

However, multiple environmental, social, familial, mar-
keting, and policy influences set the path from genetic

factors to nicotine addiction and chronic smoking.113–116 e

May 2011
Parallel to the broad determinants in the development
andmaintenance of smoking, a broad portfolio of behav-
ioral and environmental changes has brought about a
reduction in the adult prevalence of smoking from42% in
1965 to 20.6% in 2009.117 These include prevention pro-
grams and regulations aimed at smoking among youth,
cessation activities for adults,36,52,118 social marketing of
nonsmoking, and key environmental policies.115 Of the
estimated 94million adults who had smoked at least 100
igarettes during their lifetime,” 51.1% had quit by
008.119

The changes in smoking prevalence are manifest in
mortality. In California, reduced cardiovascular mortal-
ity was attributed to a comprehensive campaign to pro-
mote nonsmoking94 and death rates from lung cancer fell
t more than double the rate seen in states that have been
ess effective in promoting smoking cessation.95 Consid-
ering that cigarettes are addictive, conveniently pur-
chased, and promoted by the most heavily fınanced mar-
keting campaign in our culture,115 these changes
constitute what C. Everett Koop, then Surgeon General,
called “a revolution in behavior. . .a major public health
success.”120

Diet and Physical Activity
Unhealthy eating and lack of physical activity play sub-
stantial roles in the causation and progression of dis-
ease.2,121,122 Physical activity and a healthful diet reduce
risk for coronary artery disease.123 The majority of cases
f prostate cancer are attributable to lifestyle factors such
s inactivity and high-fat diets.124,125 Physical activ-
ty126,127 and fıber intake128 are also associatedwith lower
risks of breast and colon cancer, and vegetable intake is
associated with reduced risk of colon cancer.129

The critical roles of diet, inactivity, and energy bal-
ance as key determinants of weight have been widely
recognized.130–133 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.134,135 In contrast to tobacco control,115 in
which broad public attention evolved in the decades
following the 1964 Surgeon General’s Report on Smok-
ing and Health,136 the fırst Surgeon General’s Reports
n physical activity and on nutrition were published
ess than 15 years ago, in 1996137 and 1998.138 The
xamples of successful, broadly focused, andmultilevel
ampaigns to reduce smoking115 are now being recog-
ized as models for understanding a similarly broad
rray of forces determining diet and physical activity
hat will require interventions addressing multiple lay-

rs of influence.139–143
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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 modifıcation. 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)46 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.144 Worth not-
ng, risk reduction in the DPP lifestyle intervention
as similar across all ethnic groups, in contrast to the
etformin condition. Reflecting their effıcacy in the
PP, lifestyle approaches are also the preferred ap-
roach for preventing and managing type 2 diabetes
mong youth,145,146 the rise of which is clearly a result
of a parallel epidemic of childhood obesity.147–151

Turning from prevention to management, behavioral
diabetes self-management programs have strong and
wide-ranging benefıts including improvements in self-
management patterns, metabolic control, patient satis-
faction, and quality of life.59,152–155 Relative to the bench-
mark of a 0.5-point reduction in hemoglobin A1c
(HbA1c) that is generally considered clinically meaning-
ful,156 meta-analysis of 31 studies published through
199958 showed a 0.76-point difference inHbA1c between
self-management and control conditions. A PubMed
search of studies of diabetes self-management published
between 2003 and July 2009 identifıed a total of 10 stud-
ies152–155,157–164 among which the average change in
bA1c was 0.82 points. The Look AHEAD Program165

focusing on weight loss and physical activity achieved
reductions in HbA1c from 7.3% to 6.6% over a 1-year
period. A recent report indicates advantages in weight
loss, fıtness, metabolic control, and cardiovascular dis-
ease risk factors sustained relative to controls over 4
years.108

Diabetes also illustrates a kind of complication by psy-
chological and emotional factors that cuts acrossmany of
the behavioral influences described here. An estimated
25% of those with diabetes exhibit depressive symp-
toms.166 Coexisting depression is associated with poorly
controlled diabetes, subsequent complications,mortality,
and increased healthcare expenditures.167–169 The rela-

ionship appears also bidirectional with increased inci-
dence of diabetes among those with a primary diagnosis
of depression.170–172 Thus, self-management of diabetes,
iffıcult in itself, is complicated by depression. As much
s these observations illustrate problems in adherence
o behavioral interventions, they also point to the fur-
her role of behavioral approaches in addressing them.
or example, a recent review of interventions for those
ith diabetes and depression173 found large effects
average of 0.581 standard units) for psychotherapy,
ith the greatest improvements in depression noted for
ognitive–behavioral therapy.174 All fıve studies of psycho-
therapy (often combined with diabetes self-management
education) identifıed in the review reported benefıts 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.175 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 bymultiple 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 bemorewidely
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 specifıc approaches to
adopting healthy behaviors, and so on are central tomany
public health and community-based efforts to address
these burdens.100,176–183 Indeed, counter to expectations
hat low-income or otherwise disadvantaged groups may
e “poor bets” to respond to health promotion interven-
ions, behavioral interventions focused on smoking184–186 or
type 2 diabetes187 have been especially effective amid
igh-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.188 Diabetes among Pima Indians pro-
ides a clear example. Those living in the U.S. have “the
ighest prevalence of type 2 diabetes mellitus . . . of any
opulation in the world.”189 Ample evidence links genet-

ics to diabetes within the Pima population.189 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 modifıcation of

gene expression,190 the vast majority of polymorphisms
have little or no effect if not in combination with un-
healthful behaviors.191–193 Accordingly, reduction of ge-
netic risks can be accomplished through changing behav-
iors that moderate those risks.194 Additionally, genetic
esting and related preventive and clinical interven-
ions195,196 all entail needs for behavioral approaches for
promoting and deciding on the appropriateness of spe-
cifıc 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, defıned 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, itmay 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 misuse184 singled out smoking-cessation
rograms as excellent and economically attractive and
haracterized interventions addressing alcohol, physical
ctivity, and diet as likely cost effective.184 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
ismany 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.184 Similarly, interventions
targeted to high-risk groups may achieve effıciency
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.197,198

The most compelling evidence for the cost effective-
ness of behavioral prevention comes from the DPP (pre-
viously described).46 Cost per case preventedwas $13,200
or the lifestyle, behavioral approach but $14,300 formet-
ormin.199,200 Further, from a health systems perspective,
he lifestyle intervention offers substantially better value
or money.199 Using QALY as a combined index of mor-
idity and mortality, the cost/QALY for the lifestyle in-
ervention was $1100 in comparison to $31,000 in the
etformin condition.201 More generally, most estimates

suggest that behavioral interventions produce a QALY at
about half the cost of otherwidely accepted treatments.202

In some cases, such as smoking cessation, behavioral
intervention offers benefıts to smokers at about one tenth
the cost of surgical rescue for those unable to quit.203

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.204

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 1999would result in about 8389
QALYs saved the fırst year, with accrued benefıts reach-
ing a plateau in about 75 years of 52,136 QALYs.205 From
global perspective, estimates from a study involving 23
ountries show that over 10 years (2006–2015), 13.8 mil-
ion deaths could be averted by implementation of to-
acco cessation and salt reduction interventions.206 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 optionsmay help shape the package
of services most likely to achieve the goal of improved
population health.

Dissemination of Behavioral Interventions
Although the benefıt of a well-defıned pharmacologic treat-
mentmaybe robust across various settings andpopulations,
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 colleagues207,208 that addresses the
each, effectiveness, adoption, implementation andmainte-
ance of interventions. These are gaining emphasis in stan-
ards for dissemination research, such as the CONSORT
orkGrouponPragmaticTrials,209 similar to theCONSORT
uidelines in randomized trials.
As daunting as dissemination challenges may be, dia-
etes provides examples of apparently successful exten-
ion of fındings from research settings. The benchmark of
0.5-point reduction in HbA1c in diabetes management
as achieved in self-management programs imple-
ented in Federally Qualifıed Health Centers and other
realworld settings” through theDiabetes Initiative of the
obert Wood Johnson Foundation.210 Further, cost ef-
ectiveness of these interventions was estimated at
39,573 per QALY,211 well below the benchmark for an
acceptable cost of $50,000–$75,000 per QALY.202

The lifestyle prevention strategies of the DPP46 offer
nother example of potential dissemination. Key is rec-
gnition that the DPP was an effıcacy trial, not validating

ny particular intervention but rather the combination of m
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.212 Initial results indicate promising
eight loss and cholesterol lowering during the 6-month
ntervention, sustained to 12 months.213

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
Aswithmuch of prevention and chronic diseasemanage-
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. Evenwithin the populationof 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 benefıts appreciable. Such brief inter-
ventions have been documented for smoking cessa-
tion214,215 and alcohol use among pregnant women45 and
are the focus of considerable research in primary care and
chronic diseasemanagement.216,217 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 canbe promoted through innovations in
clinical care, such as group medical visits.218 Communi-
ty-oriented primary care and the patient-centered medi-
cal home219–221 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
management221,222 are likely to benefıt from the comple-

entary and coordinated efforts of clinical and community-

www.ajpm-online.net



f
F
o
s

h
t
m

h
p
f
c
u
t
p

b
c
w

t
w
f

c
m
w
e
“
a
f

Fisher et al / Am J Prev Med 2011;40(5):e15–e30 e23
based interventions to take full advantage of the oppor-
tunities for prevention and treatment.223

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 diseasemanagement.224,225 Peers
or Progress,226 a program of the American Academy of
amily Physicians Foundation, emphasizes this linkage
f peer support with primary care in promoting peer-
upport programs around the world.
The IOM has articulated the need to address major
ealth threats and concerns from a multilevel perspec-
ive, building partnerships across health systems, com-
unities, academia, business, and the media.227 Several

models and frameworks have been developed to demon-
strate these kinds of multilevel approaches, such as the
Expanded Chronic Care Model.228 However, there is not
a consistent body of evidence showing howwell themod-
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%.229

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
CDCand theNIH, noted thatmany of themost 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) influencemultiple
disease trajectories and outcomes over time202 and at
much lower cost.202

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

effıcacy.
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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.”230

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,231–235 and
cultural characteristics233,236,237 have great influence on
ealth behaviors. Skepticism that encourages unhealthy
ractices238 is heightened in communities marginalized
rom mainstream culture239 and amid inconsistent and
hanging health recommendations. Heavy marketing of
nhealthy foods,240 alcohol,241 and cigarettes242 especially
argeting children is commonplace. Such marketing is dis-
roportionate in low-income neighborhoods,243–245 along

with limited access to stores selling healthy foods.246,247

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).248

Striking a balance between individuals and their
environment is critical.249 This paper documents that
ehavioral interventions are effective. Clearly, health-
are reform needs to incorporate a “national culture of
ellness,”250 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 colleagues251 have eloquently described
he rationale for environmental approaches as well as the
ays in which “personal responsibility” can be an excuse
or inaction.
Health, health care, and the healthcare “system”—or

haos—are enormously complicated. Wide-scale imple-
entation of behavioral interventions will not proceed
ithout great political will to address substantial political,
conomic, and communication challenges. However,
business as usual” will only exacerbate poor, expensive,
nd inequitable care. With the advent of healthcare re-
orm, the opportune moment may be upon us.

Thanks to Guadalupe Compean for her technical assistance in

referencing and citation management.



e24 Fisher et al / Am J Prev Med 2011;40(5):e15–e30
EBF was supported during the preparation of this paper by
the Diabetes Initiative of the Robert Wood Johnson Founda-
tion, by Peers for Progress of the American Academy of Family
Physicians Foundation through generous support from the Eli
Lilly and Company Foundation, and by the American Cancer
Society. MLF was partially supported during the preparation of
this paper by the National Cancer Institute (NCI); by the Na-
tional Heart, Lung, and Blood Institute (NHLBI); and by the
Healthy Eating Research Institute of the RobertWood Johnson
Foundation. REG was partially supported during the prepara-
tion of this paper by the NCI (5P20 CA137219). LLH was
partially supported during the preparation of this paper by the
Healthy EatingResearch Initiative of the RobertWood Johnson
Foundation and by the NCI (NIH/NCI U56 CA 11863502).
RMK was partially supported during the preparation of this
paper by NIH grants NHLBI/NIH RC2HL101811-01, NIH/
NIA 5P30AG028748, and CDC grant U48 DP000056-04.
M.S.N. was partially supported during the preparation of this
paper by the NCI, the Robert Wood Johnson Foundation, Car-
gill of Minneapolis MN, and Kellogg’s of Minneapolis MN.
JKO’s work was partially supported during the preparation of
this paper by the NCI (NIH/NCI 1R01CA136888-01A1).
No other fınancial disclosures were reported by the authors

of this paper.

References
1. Mokdad AH, Marks JS, Stroup DF, Gerberding JL. Actual causes of

death in the U.S., 2000. JAMA 2004;291(10):1238–45.
2. Mokdad AH,Marks JS, Stroup DF, Gerberding JL. Correction: actual

causes of death in the U.S., 2000. JAMA 2005;293(3):293–4.
3. Morley KI, Lynskey MT, Madden PA, Treloar SA, Heath AC, Martin

NG. Exploring the inter-relationship of smoking age-at-onset, ciga-
rette consumption and smoking persistence: genes or environment?
Psychol Med 2007;37(9):1357–67.

4. Maes HH, Neale MC, Kendler KS, Martin NG, Heath AC, Eaves LJ.
Genetic and cultural transmission of smoking initiation: an extended
twin kinship model. Behav Genet 2006;36(6):795–808.

5. AgrawalA,MaddenPA,HeathAC, LynskeyMT,BucholzKK,Martin
NG. Correlates of regular cigarette smoking in a population-based
sample of Australian twins. Addiction 2005;100(11):1709–19.

6. Madden PA, Heath AC, Pedersen NL, Kaprio J, Koskenvuo MJ,
Martin NG. The genetics of smoking persistence in men and women:
a multicultural study. Behav Genet 1999;29(6):423–31.

7. Faith MS. Behavioral science and the study of gene-nutrition and
gene-physical activity interactions in obesity research. Obesity (Silver
Spring) 2008;16(3S):S82–4.

8. Navarro-Allende A, Khataan N, El-Sohemy A. Impact of genetic and
environmental determinants of taste with food preferences in older
adults. J Nutr Elder 2008;27(3–4):267–76.

9. Li S, Zhao JH, Luan J, et al. Physical activity attenuates the genetic
predisposition to obesity in 20,000 men and women from EPIC-
Norfolk prospective population study. PLoS Med 2010;7(8).

10. Ducci F, Enoch MA, Hodgkinson C, et al. Interaction between a
functionalMAOA locus and childhood sexual abuse predicts alcohol-
ism and antisocial personality disorder in adult women. Mol Psychi-

atry 2008;13(3):334–47.
11. Williams RB. Lower central nervous system serotonergic function
and risk of cardiovascular disease: where are we, what’s next? Stroke
2007;38(8):2213–4.

12. Ornish D, Magbanua MJ, Weidner G, et al. Changes in prostate gene
expression in men undergoing an intensive nutrition and lifestyle
intervention. Proc Natl Acad Sci U S A 2008;105(24):8369–74.

13. Capitanio JP, Abel K, Mendoza SP, et al. Personality and serotonin
transporter genotype interact with social context to affect immunity
and viral set-point in simian immunodefıciency virus disease. Brain
Behav Immun 2008;22(5):676–89.

14. CDC. The health consequences of smoking: a report of the Surgeon
General. Atlanta: USDHHS, CDC, 2004.

15. Sharma M. Behavioural interventions for preventing and treating
obesity in adults. Obes Rev 2007;8(5):441–9.

16. USDHHS. The Surgeon General’s call to action to prevent and de-
crease overweight and obesity 2001. Washington DC: Public Health
Service, Offıce of the Surgeon General, 2001.

17. Lewis CE, McTigue KM, Burke LE, et al. Mortality, health outcomes,
and bodymass index in the overweight range: a science advisory from
the American Heart Association. Circulation 2009;119(25):3263–71.

18. National Heart, Lung, and Blood Institute and National Institute of
Diabetes andDigestive andKidneyDisease. Clinical guidelines on the
identifıcation, evaluation, and treatment of overweight and obesity in
adults. Washington, DC: NIH 1998. Report No.: 98–4083.

19. Calle EE, Thun MJ. Obesity and cancer. Oncogene 2004;23(38):
6365–78.

20. Goldberg JH, King AC. Physical activity and weight management
across the lifespan. Annu Rev Public Health 2007;28:145–70.

21. SchulzeMB,HuFB. Primary prevention of diabetes: what can be done
and how much can be prevented? Annu Rev Public Health
2005;26:445–67.

22. Blair SN, Kohl HW 3rd, Paffenbarger RS Jr, Clark DG, Cooper KH,
Gibbons LW. Physical fıtness and all-cause mortality. A prospective
study of healthy men and women. JAMA 1989;262(17):2395–401.

23. HaskellWL, Lee IM, Pate RR, et al. Physical activity and public health:
updated recommendation for adults from the American College of
SportsMedicine and theAmericanHeart Association.Med Sci Sports
Exerc 2007;39(8):1423–34.

24. Berlin JA, Colditz GA. A meta-analysis of physical activity in the
prevention of coronary heart disease. Am J Epidemiol 1990;132(4):
612–28.

25. Autenrieth CS, Baumert J, Baumeister SE, et al. Association between
domains of physical activity and all-cause, cardiovascular and cancer
mortality. Eur J Epidemiol 2010 Dec 14.

26. Healthy People 2010. Leading Health Indicators 2000.
27. Eyre H, Kahn R, Robertson RM, et al. Preventing cancer, cardiovas-

cular disease, and diabetes: a common agenda for the American
Cancer Society, the American Diabetes Association, and the Ameri-
can Heart Association. Circulation 2004;109(25):3244–55.

28. Offıce of Behavioral and Social Sciences Research. The contributions
of behavioral and social sciences research to improving the health of
the nation: a prospectus for the future. Washington DC: USDHHS,
NIH, 2007.

29. Kuller LH. Dietary fat and chronic diseases: epidemiologic overview
(review). J Am Diet Assoc 1997;97(7S):S9–15.

30. GreenwaldP,CliffordCK,Milner JA.Diet and cancer prevention. Eur
J Cancer 2001;37(8):948–65.

31. Rockhill B,WillettWC, Hunter DJ, Manson JE, Hankinson SE, Cold-
itzGA.Aprospective study of recreational physical activity and breast
cancer risk. Arch Intern Med 1999;159(19):2290–6.

32. MatthewsCE, ShuXO, Jin F, et al. Lifetimephysical activity andbreast
cancer risk in the Shanghai Breast Cancer Study. Br J Cancer
2001;84(7):994–1001.

33. Thune I, Brenn T, Lund E, Gaard M. Physical activity and the risk of

breast cancer. N Engl J Med 1997;336(18):1269–75.

www.ajpm-online.net



Fisher et al / Am J Prev Med 2011;40(5):e15–e30 e25
34. Reiche EM, Nunes SO, Morimoto HK. Stress, depression, the im-
mune system, and cancer. Lancet Oncol 2004;5(10):617–25.

35. Leserman J. Role of depression, stress, and trauma in HIV disease
progression. PsychosomMed 2008;70(5):539–45.

36. Anthonisen NR, Skeans MA, Wise RA, Manfreda J, Kanner RE,
Connett JE; Lung Health Study Research Group. The effects of a
smoking cessation intervention on 14.5-yearmortality: a randomized
clinical trial. Ann Intern Med 2005;142(4):233–9.

37. Campbell KJ, Hesketh KD. Strategies which aim to positively impact
onweight, physical activity, diet and sedentary behaviours in children
from zero to fıve years. A systematic review of the literature. Obes Rev
2007;8(4):327–38.

38. Summerbell CD,Waters E, Edmunds LD,Kelly S, BrownT, Campbell
KJ. Interventions for preventing obesity in children. Cochrane Data-
base Syst Rev 2005;(3):CD001871.

39. Epstein LH, Wrotniak BH. Future directions for pediatric obesity
treatment. Obesity (Silver Spring) 2010;18(1S):S8–12.

40. FitzgibbonML, StolleyMR, Schiffer L, VanHorn L, KauferChristoffel
K, Dyer A. Two-year follow-up results for Hip-Hop to Health Jr.: a
randomized controlled trial for overweight prevention in preschool
minority children. J Pediatr 2005;146(5):618–25.

41. Connelly JB, Duaso MJ, Butler G. A systematic review of controlled
trials of interventions to prevent childhood obesity and overweight: a
realistic synthesis of the evidence. Public Health 2007;121(7):510–7.

42. DeMattia L, Lemont L, Meurer L. Do interventions to limit sedentary
behaviours change behaviour and reduce childhood obesity? A criti-
cal review of the literature. Obes Rev 2007;8(1):69–81.

43. Savoye M, Shaw M, Dziura J, Tamborlane WV, Rose P. Effects of a
weight management program on body composition and metabolic
parameters in overweight children. JAMA 2007;297(24):2697–704.

44. Swartz A, Strath S, Bassett D, et al. Increasing daily walking improves
glucose tolerance in overweight women. Prev Med 2003;37(4):
356–62.

45. O’Connor MJ, Whaley SE. Brief intervention for alcohol use by preg-
nant women. Am J Public Health 2007;97(2):252–8.

46. Diabetes Prevention Program Research Group. Reduction of the in-
cidence of type 2 diabetes with lifestyle intervention or metformin.
N Engl J Med 2002;346:393–403.

47. Tuomilehto J, Lindstrom J, Ericksson JG, Valle TT, Hämäläinen H,
Ilanne-Parikka P. Prevention of type 2 diabetesmellitus by changes in
lifestyle among subjects with impaired glucose tolerance. N Engl
J Med 2001;344(18):1343–50.

48. Lindstrom J, Ilanne-Parikka P, Peltonen M, Aunola S, Eriksson J,
Hemio K. Sustained reduction in the incidence of type 2 diabetes by
lifestyle intervention: follow-up of the Finnish Diabetes Prevention
Study. Lancet 2006;368:1673–9.

49. Meyerhardt JA, Heseltine D, Niedzwiecki D, et al. Impact of physical
activity on cancer recurrence and survival in patients with stage III
colon cancer: fındings fromCALGB 89803. J Clin Oncol 2006;24(22):
3535–41.

50. Samad AK, Taylor RS, Marshall T, ChapmanMA. Ameta-analysis of
the association of physical activity with reduced risk of colorectal
cancer. Colorectal Dis 2005;7(3):204–13.

51. U.S. Preventive Services Task Force. Behavioral counseling to prevent
sexually transmitted infections: U.S. Preventive Services Task Force
Recommendation Statement. Ann Intern Med 2008;149(7):136.

52. Fiore MC, Jaen CR, Baker TB, et al. Treating tobacco use and depen-
dence: 2008 update. In: Service PH, ed. Clinical practice guideline.
Rockville MD: USDHHS, 2008.

53. Perez-Escamilla R, Hromi-Fiedler A, Vega-Lopez S, Bermudez-
Millan A, Segura-Perez S. Impact of peer nutrition education on
dietary behaviors and health outcomes among Latinos: a systematic
literature review. J Nutr Educ Behav 2008;40(4):208–25.

54. Boule NG, Haddad E, Kenny GP, Wells GA, Sigal RJ. Effects of

exercise on glycemic control and body mass in type 2 diabetes melli-

May 2011
tus: a meta-analysis of controlled clinical trials. JAMA 2001;286(10):
1218–27.

55. U.S. Preventive Services Task Force (USPSTF). Screening and behav-
ioral counseling interventions in primary care to reduce alcohol mis-
use: recommendation statement. Ann Intern Med 2004;140(7):164.

56. Whitlock EP, Polen MR, Green CA, Orleans T, Klein J. Behavioral
counseling interventions in primary care to reduce risky/harmful
alcohol use by adults: a summary of the evidence for the U.S. Preven-
tive Services Task Force. Ann Intern Med 2004;140(7):557–68.

57. Norris SL, EngelgauMM,NarayanKM.Effectivenessof self-management
training in type 2 diabetes: a systematic review of randomized con-
trolled trials. Diabetes Care 2001;24:561–87.

58. Norris SL, Lau J, Smith SJ, Schmid CH, EngelgauMM. Self-management
education for adults with type 2 diabetes: a meta-analysis of the effect
on glycemic control. Diabetes Care 2002;25:1159–71.

59. Anderson RM, Funnell MM, Butler PM, Arnold MS, Fitzgerald JT,
Feste CC. Patient empowerment. Results of a randomized controlled
trial. Diabetes Care 1995;18:943–9.

60. Aubert RE, Herman WH, Waters J, et al. Nurse case management to
improve glycemic control in diabetic patients in a healthmaintenance
organization. A randomized, controlled trial. Ann Intern Med
1998;129(8):605–12.

61. Glasgow R, Toobert DJ, Hampson S. Participation in outpatient dia-
betes education programs: how many patients take part and how
representative are they? Diabetes Educ. 1991;5:376–80.

62. Glasgow RE, Toobert DJ, Hampson SE, Brown JE, Lewinsohn PM,
Donnelly J. Improving self-care among older patients with type II
diabetes: the “Sixty Something. . .” Study. Patient Educ Couns
1992;19:61–74.

63. Anderson RM, Herman WH, Davis JM, Friedman RP, Funnell MM,
NeighborsHW.Barriers to improving diabetes care for black persons.
Diabetes Care 1991;14:605–9.

64. The Diabetes Control and Complications Trial Research Group. The
effect of intensive treatment of diabetes on the development and
progression of long-term complications in insulin-dependent diabe-
tes mellitus. N Engl J Med 1993;329:977–86.

65. The Diabetes Control and Complications Trial Research Group. Im-
plementation of treatment protocols in the Diabetes Control and
Complications Trial. Diabetes Care 1995;18(3):361–76.

66. The Diabetes Control and Complications Trial/Epidemiology of Di-
abetes Interventions and Complications (DCCT/EDIC) Study Re-
search Group. Intensive diabetes treatment and cardiovascular dis-
ease in patients with type 1 diabetes. N Engl J Med 2005;353(25):
2643–53.

67. Ornish D, Scherwitz LW, Billings JH, et al. Intensive lifestyle changes
for reversal of coronary heart disease. JAMA 1998;280:2001–7.

68. Fonarow GC, Gawlinski A, Moughrabi S, Tillisch J. Improved treat-
ment of coronary heart disease by implementation of a Cardiac Hos-
pitalization Atherosclerosis Management Program (CHAMP). Am J
Cardiol 2001;87(7):819–22.

69. Adamsen L, Quist M, Andersen C, et al. Effect of a multimodal
high-intensity exercise intervention in cancer patients undergoing
chemotherapy: randomised controlled trial. BMJ 2009;339:b3410.

70. Jarden M, Baadsgaard MT, Hovgaard DJ, Boesen E, Adamsen L. A
randomized trial on the effect of a multimodal intervention on phys-
ical capacity, functional performance and quality of life in adult pa-
tients undergoing allogeneic SCT. Bone Marrow Transplant
2009;43(9):725–37.

71. Galvao DA, Taaffe DR, Spry N, Joseph D, Newton RU. Combined
resistance and aerobic exercise program reverses muscle loss in men
undergoing androgen suppression therapy for prostate cancer with-
out bone metastases: a randomized controlled trial. J Clin Oncol
2010;28(2):340–7.

72. Ostbye T, Taylor DH. The effect of smoking on years of healthy life
(YHL) lost amongmiddle-aged and olderAmericans.Health Serv Res

2004;39(3):531–52.



1

1

1

1

1

1

1

1

1

1

1

1

1

e26 Fisher et al / Am J Prev Med 2011;40(5):e15–e30
73. Crothers K, Griffıth TA, McGinnis KA, et al. The impact of cigarette
smoking on mortality, quality of life, and comorbid illness among
HIV-positive veterans. J Gen Intern Med 2005;20(12):1142–5.

74. Garces YI, Yang P, Parkinson J, et al. The relationship between ciga-
rette smoking and quality of life after lung cancer diagnosis. Chest
2004;126(6):1733–41.

75. Drewnowski A, Evans WJ. Nutrition, physical activity, and quality of
life in older adults: summary. J Gerontol A Biol Sci Med Sci 2001;
56(Spec No. 2):89–94.

76. Scheier MF, Helgeson VS, Schulz R, et al. Interventions to enhance
physical and psychological functioning among younger women who
are ending nonhormonal adjuvant treatment for early-stage breast
cancer. J Clin Oncol 2005;23(19):4298–311.

77. Fontaine KR, Barofsky I. Obesity and health-related quality of life.
Obes Rev 2001;2(3):173–82.

78. Penedo FJ, Dahn JR. Exercise and well-being: a review of mental and
physical health benefıts associated with physical activity. Curr Opin
Psychiatry 2005;18(2):189–93.

79. Courneya KS. Exercise in cancer survivors: an overview of research.
Med Sci Sports Exerc 2003;35(11):1846–52.

80. Arnedt JT, Conroy D, Rutt J, Aloia MS, Brower KJ, Armitage R. An
open trial of cognitive–behavioral treatment for insomnia comorbid
with alcohol dependence. Sleep Med 2007;8(2):176–80.

81. Blumenthal J, Sherwood A, Babyak M, Watkins L, Waugh R, Geor-
giadesA. Effects of exercise and stressmanagement training onmark-
ers of cardiovascular risk in patients with ischemic heart disease.
JAMA 2005;293(13):1626–34.

82. Castaldo J, Reed J. The Lowering of Vascular Atherosclerotic Risk
(LOVAR) program: an approach to modifying cerebral, cardiac, and
peripheral vascular disease. J Stroke Cerebrovasc Dis 2008;17(1):
9–15.

83. Vale MJ, Jelinek MV, Best JD, et al. Coaching patients On Achieving
Cardiovascular Health (COACH): a multicenter randomized trial in
patients with coronary heart disease. Arch Intern Med 2003;163(22):
2775–83.

84. Ades P, Pashkow F, Fletcher G, Pina I, Zohman L, Nestor J. A con-
trolled trial of cardiac rehabilitation in the home setting using electro-
cardiographic and voice transtelephonic monitoring. Am Heart J
2000;139(3):543–8.

85. Cochran J, ConnVS.Meta-analysis of quality of life outcomes follow-
ing diabetes self-management training. Diabetes Educ 2008;34(5):
815–23.

86. Lalonde L, Gray-Donald K, Lowensteyn I, et al. Comparing the ben-
efıts of diet and exercise in the treatment of dyslipidemia. Prev Med
2002;35:16–24.

87. Yu C, Li LS, Ho HH, Lau C. Long-term changes in exercise capacity,
quality of life, body anthropometry, and lipid profıles after a cardiac
rehabilitation program in obese patients with coronary heart disease.
Am J Cardiol 2003;91(3):321–5.

88. Antoni MH, Lehman JM, Kilbourn KM, et al. Cognitive–behavioral
stress management intervention decreases the prevalence of depres-
sion and enhances benefıt fınding amongwomen under treatment for
early-stage breast cancer. Health Psychol 2001;20(1):20–32.

89. Lepore SJ, Helgeson VS, Eton DT, Schulz R. Improving quality of life
in men with prostate cancer: a randomized controlled trial of group
education interventions. Health Psychol 2003;22(5):443–52.

90. Lieberman MA, Golant M, Giese-Davis J, et al. Electronic support
groups for breast carcinoma: a clinical trial of effectiveness. Cancer
2003;97(4):920–5.

91. Penedo FJ, Dahn JR, Molton I, et al. Cognitive–behavioral stress
management improves stress-management skills and quality of life in
men recovering from treatment of prostate carcinoma. Cancer
2004;100:192–200.

92. Antoni MH, Caricco A, Duran R, et al. Randomized clinical trial of
cognitive behavioral stressmanagement onHIV viral load in gaymen

treated with HAART. PsychosomMed 2006;68(1):143–51.
93. Scott-Sheldon LA, Kalichman SC, Carey MP, Fielder RL. Stress man-
agement interventions for HIV� adults: a meta-analysis of random-
ized controlled trials, 1989 to 2006. Health Psychol 2008;27(2):
129–39.

94. Fichtenberg CM, Glantz SA. Association of the California Tobacco
Control Programwith declines in cigarette consumption andmortal-
ity from heart disease. N Engl J Med 2000;343(24):1772–7.

95. Jemal A, Thun MJ, Ries LA, et al. Annual report to the nation on the
status of cancer, 1975–2005, featuring trends in lung cancer, tobacco
use, and tobacco control. J Natl Cancer Inst 2008;100(23):1672–94.

96. SternMP, Farquhar JW,McCobyN, Russell SH. Results of a two-year
health education campaign on dietary behavior. The Stanford Three
Community Study. Circulation 1976;54(5):826–33.

97. McAlister A, Puska P, Salonen JT, Tuomilehto J, Koskela K. Theory
and action for health promotion illustrations from the North Karelia
Project. Am J Public Health 1982;72(1):43–50.

98. Puska P, Nissinen A, Tuomilehto J, et al. The community-based
strategy to prevent coronary heart disease: conclusions from the ten
years of the North Karelia Project. Annu Rev Public Health
1985;6:147–93.

99. Staunton CE, Hubsmith D, Kallins W. Promoting safe walking and
biking to school: the Marin County success story. Am J Public Health
2003;93(9):1431–4.

00. Brownson RC, Housemann RA, BrownDR, et al. Promoting physical
activity in rural communities: walking trail access, use, and effects.
Am J Prev Med 2000;18:235–41.

01. National Center for Health Marketing (NCHM), CDC. The Guide to
Community Preventive Services. Preventing excessive alcohol con-
sumption. www.thecommunityguide.org/alcohol/index.html.

02. Vartiainen E, Puska P, Jousilahti P, Korhonen HJ, Tuomilehto J,
Nissinen A. Twenty-year trends in coronary risk factors in North
Karelia and in other areas of Finland. Intern J Epidemiol 1994;23:
495–504.

03. Puska P, Vartiainen E, Tuomilehto J, SalomaaV,NissinenA. Changes
in premature deaths in Finland: successful long-term prevention of
cardiovascular diseases. Bull World Health Organ 1998;76:419–25.

04. Luostarinen T, Hakulinen T, Pukkala E. Cancer risk following a
community-based programme to prevent cardiovascular diseases. In-
tern J Epidemiol 1995;24:1094–9.

05. ThunMJ, Jemal A. Howmuch of the decrease in cancer death rates in
theU.S. is attributable to reductions in tobacco smoking?TobControl
2006;15(5):345–7.

06. CDC. HIV prevention in the third decade: activities of CDC’s divi-
sions of HIV/AIDS prevention. 2005.

07. GoldbergRB, TemprosaM,Haffner S, et al. Effect of progression from
impaired glucose tolerance to diabetes on cardiovascular risk factors
and its amelioration by lifestyle and metformin intervention: the
Diabetes Prevention Program randomized trial by the Diabetes Pre-
vention Program Research Group. Diabetes Care 2009;32(4):726–32.

08. Wing RR. Long-term effects of a lifestyle intervention on weight and
cardiovascular risk factors in individuals with type 2 diabetesmellitus:
four-year results of the Look AHEAD trial. Arch Intern Med
2010;170(17):1566–75.

09. DodHS, Bhardwaj R, Sajja V, et al. Effect of intensive lifestyle changes
on endothelial function and on inflammatory markers of atheroscle-
rosis. Am J Cardiol 2010;105(3):362–7.

10. Andersen BL, Yang HC, Farrar WB, et al. Psychologic intervention
improves survival for breast cancer patients: a randomized clinical
trial. Cancer 2008;113(12):3450–8.

11. Reiff-Hekking S, Ockene JK, Hurley TG, Reed GW. Brief physician
and nurse practitioner-delivered counseling for high-risk drinking.
Results at 12-month follow-up. J Gen Intern Med 2005;20(1):7–13.

12. TrueWR,XianH, Scherrer JF, et al. Commongenetic vulnerability for
nicotine and alcohol dependence. Arch Gen Psychiatry 1999;56:

655–61.

www.ajpm-online.net

http://www.thecommunityguide.org/alcohol/index.html


Fisher et al / Am J Prev Med 2011;40(5):e15–e30 e27
113. Kendler KS, Neale MC, Sullivan P, Corey LA, Gardner CO, Prescott
CA. A population-based twin study in women of smoking initiation
and nicotine dependence. Psychol Med 1999;29:299–308.

114. Heath AC, Madden PAF, Grant JD, McLaughlin TL, Todorov AA,
Bucholz KK. Resiliency factors protecting against teenage alcohol use
and smoking: influences of religion, religious involvement and values,
and ethnicity in theMissouri Adolesent Female Twin Study. TwinRes
1999;2:145–55.

115. Fisher EB, Brownson RC, Luke DA, SumnerWI, Heath AC. Cigarette
smoking. In: Raczynski J, Bradley L, Leviton L, eds. Health behavior
handbook. Washington DC: American Psychological Association,
2004.

116. HeathAC,Madden PAF, Bucholz KK, et al. Genetic and environmen-
tal risks of dependence on alcohol, tobacco and other drugs. In:
Plomin R, Craig I, DeFries J, McGuffın P, eds. Behavioral genetics in
the postgenomic era.WashingtonDC: American Psychological Asso-
ciation, 2003.

117. CDC.Current cigarette smoking among adults aged�18 years—U.S.,
2009. MMWRMorb Mortal Wkly Rep 2010;59(35):1135–40.

118. U.S. Preventive Services Task Force. Guide to Clinical Preventive
Services, 2008. Rockville MD: Agency for Healthcare Research and
Quality, 2008. Publication No.: 08-05122.

119. Dube SR, Asman K, Malarcher A, Caraballo R. Cigarette smoking
among adults and trends in smoking cessation—U.S., 2008. Morb
Mortal Wkly Rep 2009;58(44):1227–32.

120. USDHHS. Reducing the health consequences of smoking: 25 years of
progress. A report of the Surgeon General. Public Health Service,
1989. DHHS Publication No.: (CDC) 89–8411.

121. Flegal KM, Williamson DF, Pamuk ER, Rosenberg HM. Estimating
deaths attributable to obesity in the U.S. Am J Public Health
2004;94(9):1486–9.

122. CDC, National Center for Chronic Disease Prevention and Health
Promotion. Physical activity and good nutrition: essential elements to
prevent chronic diseases and obesity 2003. Nutr Clin Care 2003;6(3):
135–8.

123. Roberts CK, Barnard RJ. Effects of exercise and diet on chronic
disease. J Appl Physiol 2005;98(1):3–30.

124. Lee IM, Sesso HD, Chen JJ, Paffenbarger RS Jr. Does physical activity
play a role in the prevention of prostate cancer? Epidemiol Rev
2001;23(1):132–7.

125. Liu S, Lee IM, Linson P, Ajani U, Buring JE, Hennekens CH. A
prospective study of physical activity and risk of prostate cancer in
U.S. physicians. Int J Epidemiol 2000;29(1):29–35.

126. FriedenreichCM,OrensteinMR. Physical activity and cancer preven-
tion: etiologic evidence and biological mechanisms. J Nutr 2002;
132(11S):3456S–64S.

127. Tomeo CA, Colditz GA, Willett WC, et al. Harvard report on cancer
prevention. Vol. 3: prevention of colon cancer in the U.S. Cancer
Causes Control 1999;10(3):167–80.

128. Hill M. Dietary fıbre and colon cancer: where do we go from here?
Proc Nutr Soc 2003;62(1):63–5.

129. ThunMJ, Calle EE, NamboodiriMM, et al. Risk factors for fatal colon
cancer in a large prospective study. J Natl Cancer Inst 1992;84(19):
1491–500.

130. Williams CL, Hayman LL, Daniels SR, et al. Cardiovascular health in
childhood: a statement for health professionals from the Committee
onAtherosclerosis, Hypertension, andObesity in the Young (AHOY)
of the Council on Cardiovascular Disease in the Young, American
Heart Association. Circulation 2002;106(1):143–60.

131. Pearson TA, Blair SN, Daniels SR, et al. AHA guidelines for primary
prevention of cardiovascular disease and stroke: 2002 update: consen-
sus panel guide to comprehensive risk reduction for adult patients
without coronary or other atherosclerotic vascular diseases. Ameri-
can Heart Association Science Advisory and Coordinating Commit-

tee. Circulation 2002;106(3):388–91.

May 2011
132. Lloyd-Jones DM, Hong Y, Labarthe D, et al. Defıning and setting
national goals for cardiovascular health promotion and disease reduc-
tion: the AmericanHeart Association’s strategic Impact Goal through
2020 and beyond. Circulation 2010;121(4):586–613.

133. Hayman LL, Meininger JC, Daniels SR, et al. Primary prevention of
cardiovascular disease in nursing practice: focus on children and
youth: a scientifıc statement from the American Heart Association
Committee on Atherosclerosis, Hypertension, and Obesity in Youth
of the Council on Cardiovascular Disease in the Young, Council on
Cardiovascular Nursing, Council on Epidemiology and Prevention,
and Council on Nutrition, Physical Activity, and Metabolism. Circu-
lation 2007;116(3):344–57.

134. Ogden CL, Carroll MD, Flegal KM. High body mass index for age
among U.S. children and adolescents, 2003–2006. JAMA 2008;
299(20):2401–5.

135. USDHHS. Healthy People 2010: understanding and improving
health, 2nd edition. Washington DC: U.S. Government Printing Of-
fıce, 2000.

136. U.S. Public Health Service. Smoking and health: Report of Advisory
Committee to the Surgeon General of the Public Health Service.: U.S.
Department of Health, Education, and Welfare, Public Health Ser-
vice, Center for Disease Control, 1964. Report No.: PHS Pub. No.
1103.

137. USDHHS. Physical activity and health: a report of the Surgeon Gen-
eral. Atlanta GA: USDHHS, CDC, National Center for Chronic Dis-
ease Prevention and Health Promotion, 1996.

138. USDHHS. The Surgeon General’s report on nutrition and health.
Atlanta GA: USDHHS, CDC, National Center for Chronic Disease
Prevention and Health Promotion, 1988. Publication 88-50210.

139. Kumanyika SK. Environmental influences on childhood obesity: eth-
nic and cultural influences in context. Physiol Behav 2008;94(1):
61–70.

140. Story M, Kaphingst KM, Robinson-O’Brien R, Glanz K. Creating
healthy food and eating environments: policy and environmental
approaches. Annu Rev Public Health 2008;29:253–72.

141. Manson JE, Skerrett PJ, Greenland P, VanItallie TB. The escalating
pandemics of obesity and sedentary lifestyle. A call to action for
clinicians. Arch Intern Med 2004;164(3):249–58.

142. Kumanyika SK, Parker L, Sim LJ, eds. Bridging the evidence gap in
obesity prevention: a framework to inform decision making. Wash-
ington DC: IOM, National Academies Press, 2010.

143. Economos CD, Hyatt RR, Goldberg JP, et al. A community interven-
tion reduces BMI z-score in children: shape up Somerville fırst year
results. Obesity (Silver Spring) 2007;15(5):1325–36.

144. Diabetes Prevention Program Research Group, KnowlerWC, Fowler
SE, Hamman RF, et al. 10-year follow-up of diabetes incidence and
weight loss in the Diabetes Prevention Program Outcomes Study.
Lancet 2009;374(9702):1677–86.

145. Carrel AL, Clark RR, Peterson SE, Nemeth BA, Sullivan J, Allen DB.
Improvement of fıtness, body composition, and insulin sensitivity in
overweight children in a school-based exercise program: a random-
ized, controlled study. Arch Pediatr Adolesc Med 2005;159(10):
963–8.

146. Nassis GP, Papantakou K, Skenderi K, et al. Aerobic exercise training
improves insulin sensitivity without changes in bodyweight, body fat,
adiponectin, and inflammatory markers in overweight and obese
girls. Metabolism 2005;54(11):1472–9.

147. McGavock J, Sellers E, Dean H. Physical activity for the prevention
and management of youth-onset type 2 diabetes mellitus: focus on
cardiovascular complications. Diab Vasc Dis Res 2007;4(4):305–10.

148. Nwobu CO, Johnson CC. Targeting obesity to reduce the risk for type
2 diabetes and other co-morbidities in African American youth: a
review of the literature and recommendations for prevention. Diab
Vasc Dis Res 2007;4(4):311–9.

149. Ekelund U, Anderssen SA, Froberg K, Sardinha LB, Andersen LB,

Brage S. Independent associations of physical activity and cardiore-



e28 Fisher et al / Am J Prev Med 2011;40(5):e15–e30
spiratory fıtness with metabolic risk factors in children: the European
youth heart study. Diabetologia 2007;50(9):1832–40.

150. Schmitz KH, Jacobs DR Jr, Hong CP, Steinberger J, Moran A, Sinaiko
AR. Association of physical activity with insulin sensitivity in chil-
dren. Int J Obes Relat Metab Disord 2002;26(10):1310–6.

151. Raitakari OT, Porkka KV, Taimela S, Telama R, Rasanen L, Viikari JS.
Effects of persistent physical activity and inactivity on coronary risk
factors in children and young adults. The Cardiovascular Risk in
Young Finns Study. Am J Epidemiol 1994;140(3):195–205.

152. Krass I, Armour CL, Mitchell B, et al. The Pharmacy Diabetes Care
Program: assessment of a community pharmacy diabetes service
model in Australia. Diabet Med 2007;24(6):677–83.

153. LorigK,RitterPL,VillaF,Piette JD.Spanishdiabetesself-managementwith
and without automated telephone reinforcement: two randomized
trials. Diabetes Care 2008;31(3):408–14.

154. Wattana C, Srisuphan W, Pothiban L, Upchurch SL. Effects of a
diabetes self-management program on glycemic control, coronary
heart disease risk, and quality of life among Thai patients with type 2
diabetes. Nurs Health Sci 2007;9(2):135–41.

155. Kulzer B, Hermanns N, Reinecker H, Haak T. Effects of self-management
training in Type 2 diabetes: a randomized, prospective trial. Diabet
Med 2007;24(4):415–23.

156. ThompsonW,WangH,XieM, et al. Assessing quality of diabetes care
by measuring longitudinal changes in hemoglobin A1c in the Veter-
ans Health Administration. Health Serv Res 2005;40(6 Pt 1):1818–35.

157. Lujan J, Ostwald SK, Ortiz M. Promotora diabetes intervention for
Mexican Americans. Diabetes Educ 2007;33(4):660–70.

158. SongMS, KimHS. Effect of the diabetes outpatient intensivemanage-
ment programme on glycaemic control for type 2 diabetic patients.
J Clin Nurs 2007;16(7):1367–73.

159. Fera T, Bluml BM, Ellis WM, Schaller CW, Garrett DG. The Diabetes
Ten City Challenge: interim clinical and humanistic outcomes of a
multisite community pharmacy diabetes care program. J Am Pharm
Assoc (2003) 2008;48(2):181–90.

160. Ko SH, Song KH, Kim SR, et al. Long-term effects of a structured
intensive diabetes education programme (SIDEP) in patients with
type 2 diabetes mellitus—a 4-year follow-up study. Diabet Med
2007;24(1):55–62.

161. Thomas PD, Miceli R. Evaluation of the “Know Your Health” pro-
gram for type 2 diabetesmellitus andhypertension in a large employer
group. Am J Manag Care 2006;12 Spec no.:SP33–9.

162. Lee TI, Yeh YT, Liu CT, Chen PL. Development and evaluation of a
patient-oriented education system for diabetes management. Int
J Med Inform 2007;76(9):655–63.

163. SchillingerD,HandleyM,WangF,HammerH.Effectsofself-management
support on structure, process, and outcomes among vulnerable pa-
tients with diabetes: a three-arm practical clinical trial. Diabetes Care
2009;32(4):559–66.

164. Cooper H, Booth K, Gill G. A trial of empowerment-based education
in type 2 diabetes—global rather than glycaemic benefıts. Diabetes
Res Clin Pract 2008;82(2):165–71.

165. Pi-Sunyer X, BlackburnG, Brancati FL, et al. Reduction in weight and
cardiovascular disease risk factors in individuals with type 2 diabetes:
one-year results of the look AHEAD trial. Diabetes Care 2007;30(6):
1374–83.

166. Goldney RD, Phillips PJ, Fisher LJ, Wilson DH. Diabetes, depression,
and quality of life: a population study. Diabetes Care 2004;27(5):
1066–70.

167. De Groot M, Anderson R, Freedland KE, Clouse RE, Lustman PJ.
Association of depression and diabetes complications: a meta-analysis
. PsychosomMed2001;63:619–30.

168. Black SA, Markides KS, Ray LA. Depression predicts increased inci-
dence of adverse health outcomes in older Mexican Americans with

type 2 diabetes. Diabetes Care 2003;26(10):2822–8.
169. Katon WJ, Rutter C, Simon G, et al. The association of comorbid
depression with mortality in patients with type 2 diabetes. Diabetes
Care. 2005 Nov;28(11):2668–72.

170. Mezuk B, EatonWW, Albrecht S, Golden SH. Depression and type 2
diabetes over the lifespan: ameta-analysis. Diabetes Care 2008;31(12):
2383–90.

171. Golden SH, Lazo M, Carnethon M, et al. Examining a bidirectional
association between depressive symptoms and diabetes. JAMA
2008;299(23):2751–9.

172. Aarts S, van den Akker M, van Boxtel MP, Jolles J, Winkens B,
Metsemakers JF. Diabetes mellitus type II as a risk factor for depres-
sion: a lower than expected risk in a general practice setting. Eur J
Epidemiol 2009;24(10):641–8.

173. van der Feltz-Cornelis CM, Nuyen J, Stoop C, et al. Effect of interven-
tions for major depressive disorder and signifıcant depressive symp-
toms in patients with diabetes mellitus: a systematic review andmeta-
analysis. Gen Hosp Psychiatry 2010;32(4):380–95.

174. Lustman P, Griffıth L, Freedland K, Kissel S, Clouse R. Cognitive
behavior therapy for depression in type 2 diabetes mellitus. A ran-
domized, controlled trial. Ann Intern Med 1998;129(8):613–21.

175. National Prevention, Health Promotion and Public Health Council.
2010 annual status report of the National Prevention, Health Promo-
tion, and Public Health Council.

176. Gilmer TP, Philis-Tsimikas A,Walker C. Outcomes of Project Dulce:
a culturally specifıc diabetes management program. Ann Pharmaco-
ther 2005;39(5):817–22.

177. FouadMN, Partridge E, DignanM, et al. Targeted intervention strat-
egies to increase and maintain mammography utilization among Af-
rican American women. Am J Public Health 2010;100(12):2526–31.

178. Haire-Joshu D, Brownson R, Schechtman K, Nanney S, Houston C,
AuslanderW. A community research partnership to improve the diet
of African Americans. Am J Health Behav 2001;25:140–6.

179. Campbell MK, Hudson MA, Resnicow K, Blakeney N, Paxton A,
Baskin M. Church-based health promotion interventions: evidence
and lessons learned. Annu Rev Public Health 2007;28:213–34.

180. Linnan LA, Ferguson YO. Beauty salons: a promising health promo-
tion setting for reaching and promoting health among African Amer-
ican women. Health Educ Behav 2007;34(3):517–30.

181. Gary TL, Batts-Turner M, Yeh HC, et al. The effects of a nurse case
manager and a community health worker team on diabetic control,
emergency department visits, and hospitalizations among urban Af-
rican Americans with type 2 diabetes mellitus: a randomized con-
trolled trial. Arch Intern Med 2009;169(19):1788–94.

182. Ayala GX, Vaz L, Earp JA, Elder JP, Cherrington A. Outcome effec-
tiveness of the lay health advisor model among Latinos in the U.S.: an
examination by role. Health Educ Res 2010;25(5):815–40.

183. Cherrington A, Ayala GX, Elder JP, Arredondo EM, Fouad M, Scar-
inci I. Recognizing the diverse roles of community health workers in
the elimination of health disparities: from paid staff to volunteers.
Ethn Dis 2010;20(2):189–94.

184. Gordon L, Graves N, Hawkes A, Eakin E. A review of the cost-
effectiveness of face-to-face behavioural interventions for smoking,
physical activity, diet and alcohol. Chronic Illness 2007;3(2):101–29.

185. Fisher EB Jr, Auslander WF, Munro JF, Arfken CL, Brownson RC,
Owens NW. Neighbors For a Smoke Free North Side: evaluation of a
community organization approach to promoting smoking cessation
amongAfricanAmericans. Am JPublicHealth 1998;88(11):1658–63.

186. Secker-Walker RH, Flynn BS, Solomon LJ, Skelly JM, Dorwaldt AL,
Ashikaga T. Helping women quit smoking: results of a community
intervention program. Am J Public Health 2000;90:940–6.

187. Segal L, Dalton A, Richardson J. Cost-effectiveness of the primary
prevention of non-insulin dependent diabetes mellitus. Health Pro-
mot Int 1998;13(3):197–209.

188. Guttmacher AE, Collins FS.Welcome to the genomic era [comment].

N Engl J Med 2003;349(10):996–8.

www.ajpm-online.net



Fisher et al / Am J Prev Med 2011;40(5):e15–e30 e29
189. Pratley R.Gene–environment interactions in the pathogenesis of type
2 diabetes mellitus: lesson learned from the Pima Indians. Proc Nutr
Soc 1998;57:175–81.

190. Anand P, Kunnumakara AB, Sundaram C, et al. Cancer is a prevent-
able disease that requires major lifestyle changes. 2008;25(9):2097–
116.

191. Beutler E. Discrepancies between genotype and phenotype in hema-
tology: an important frontier. Blood 2001;98(9):2597–602.

192. Dipple KM, McCabe ER. Phenotypes of patients with “simple” Men-
delian disorders are complex traits: thresholds,modifıers, and systems
dynamics [comment]. Am J Hum Genet 2000;66(6):1729–35.

193. Haga SB, Khoury MJ, Burke W. Genomic profıling to promote a
healthy lifestyle: not ready for prime time. Nat Genet 2003;34(4):
347–50.

194. Marteau TM, Lerman C. Genetic risk and behavioural change [see
comment]. BMJ 2001;322(7293):1056–9.

195. Tilanus-Linthorst MM, Bartels CC, Obdeijn AI, Oudkerk M. Earlier
detection of breast cancer by surveillance of women at familial risk.
Eur J Cancer 2000;36(4):514–9.

196. Vasen HF, van Ballegooijen M, Buskens E, et al. A cost-effectiveness
analysis of colorectal screening of hereditary nonpolyposis colorectal
carcinoma gene carriers. Cancer 1998;82(9):1632–7.

197. Krumholz HM, Weintraub WS, Bradford WD, Heidenreich PA,
Mark DB, Paltiel AD. Task force #2—the cost of prevention: can we
afford it? Can we afford not to do it? 33rd Bethesda Conference. J Am
Coll Cardiol 2002;40(4):603–15.

198. Prosser LA, Stinnett AA, Goldman PA, et al. Cost-effectiveness of
cholesterol-lowering therapies according to selected patient charac-
teristics. Ann Intern Med 2000;132(10):769–79.

199. Kaplan RM. Diagnosis, disease, and dollars. New York: Springer,
2008.

200. Burnet DL, Elliott LD, QuinnMT, Plaut AJ, Schwartz MA, ChinMH.
Preventing diabetes in the clinical setting. J Gen Intern Med
2006;21(1):84–93.

201. Herman WH, Hoerger TJ, Brandle M, et al. The cost-effectiveness of
lifestyle modifıcation or metformin in preventing type 2 diabetes in
adults with impaired glucose tolerance. Ann InternMed 2005;142(5):
323–32.

202. Woolf SH. A closer look at the economic argument for disease pre-
vention. JAMA 2009;301(5):536–8.

203. Hoogendoorn M, Feenstra TL, Hoogenveen RT, Rutten-van Molken
MP. Long-term effectiveness and cost-effectiveness of smoking cessa-
tion interventions in patients with COPD. Thorax 2010;65(8):711–8.

204. Gold ML, Siegel JE, Russell LB, Weinstein MC. Cost-effectiveness in
health and medicine: the report of the panel on cost-effectiveness in
health and medicine. New York: Oxford University Press, 1996.

205. Kaplan RM, Ake CF, Emery SL, Navarro AM. Simulated effect of
tobacco tax variation on population health in California. Am J Public
Health 2001;91(2):239–44.

206. Asaria P, Chisholm D, Mathers C, Ezzati M, Beaglehole R. Chronic
disease prevention: health effects and fınancial costs of strategies to
reduce salt intake and control tobacco use [published erratumappears
in Lancet 200715;370(9604):2004]. Lancet 2007;370(9604):2044–53.

207. Glasgow RE, Emmons KM. How can we increase translation of re-
search into practice? Types of evidence needed. Annu Rev Public
Health 2007;28:413–33.

208. Glasgow RE. What types of evidence are most needed to advance
behavioral medicine? Ann Behav Med 2008;35(1):19–25.

209. Thorpe KE, Zwarenstein M, Oxman AD, et al. A pragmatic-explanatory
continuum indicator summary (PRECIS): a tool to help trial design-
ers. CMAJ 2009;180(10):E47–57.

210. Fisher EB, Brownson CA, O’Toole ML, et al. The Robert Wood
Johnson Foundation Diabetes Initiative: demonstration projects em-

phasizing self management. Diabetes Educ 2007;33(1):83–94.

May 2011
211. Brownson CA,Hoerger TJ, Fisher EB, Kilpatrick KE. Cost-effectiveness of
diabetes self-management programs in community primary care set-
tings. Diabetes Educ 2009;35(5):761–9.

212. Finch EA, Kelly MS, Marrero DG, Ackermann RT. Training YMCA
wellness instructors to deliver an adapted version of the Diabetes
Prevention Program lifestyle intervention. Diabetes Educ 2009;35(2):
224–8, 32.

213. Ackermann RT, Finch EA, Brizendine E, Zhou H, Marrero DG.
Translating the Diabetes Prevention Program into the community.
The DEPLOY Pilot Study. Am J Prev Med 2008;35(4):357–63.

214. Stead LF, Bergson G, Lancaster T. Physician advice for smoking
cessation. Cochrane Database Syst Rev 2008;(2):CD000165.

215. Ockene JK, Kristeller J, Pbert L, et al. The physician-delivered smok-
ing intervention project: can short-term interventions produce long-
term effects for a general outpatient population? Health Psychol
1994;13(3):278–81.

216. Bodenheimer T, Handley MA. Goal-setting for behavior change in
primary care: an exploration and status report. Patient Educ Couns
2009;76(2):174–80.

217. MacGregor K, Wong S, Sharifı C, Handley M, Bodenheimer T. The
action plan project: discussing behavior change in the primary care
visit. Ann FamMed 2005;3(2S):S39–40.

218. Trento M, Passera P, Borgo E, et al. A 5-year randomized controlled
study of learning, problem solving ability, and quality of life modifı-
cations in people with type 2 diabetes managed by group care. Diabe-
tes Care 2004;27:670–5.

219. American College of Physicians. The advanced medical home: a
patient-centered, physician-guided model of health care. Philadel-
phia: American College of Physicians, 2005.

220. Stange KS, Nutting PA, Miller WL, et al. Defıning and measuring the
patient-centeredmedical home. JGen InternMed 2010;25(6):601–12.

221. Plescia M, Groblewski M. A community-oriented primary care dem-
onstration project: refıning interventions for cardiovascular disease
and diabetes. Ann FamMed 2004;2(2):103–9.

222. Bayer WH, Fiscella K. Patients and community together. A family
medicine community-oriented primary care project in an urban pri-
vate practice. Arch FamMed 1999;8(6):546–9.

223. Ockene JK, Edgerton EA, Teutsch SM, et al. Integrating evidence-
based clinical and community strategies to improve health. Am J Prev
Med 2007;32(3):244–52.

224. Boothroyd RI, Fisher EB. Peers for progress: promoting peer support
for health around the world. Fam Pract 2010;27(1S):i62–8.

225. Fisher EB, Earp JA, Maman S, Zolotor A. Cross-cultural and interna-
tional adaptation of peer support for diabetesmanagement. FamPract
2010;27(1S):i6–16.

226. Peers for Progress. American Academy of Family Physicians Founda-
tion. peersforprogress.org.

227. IOM. The future of the public’s health in the 21st century. Washing-
ton DC: National Academies Press, 2002.

228. Barr VJ, Robinson S,Marin-Link B, et al. The expanded Chronic Care
Model: an integration of concepts and strategies from population
health promotion and the Chronic Care Model. Hosp Q 2003;7(1):
73–82.

229. Satcher D. The prevention challenge and opportunity. Health Aff
(Millwood) 2006;25(4):1009–11.

230. Knowles JH. Responsibility for health. Science 1977;198(4322):1103.
231. Glanz K, Basil M, Maibach E, Goldberg J, Snyder D. Why Americans

eat what they do: taste, nutrition, cost, convenience, and weight con-
trol concerns as influences on food consumption. J Am Diet Assoc
1998;98(10):1118–26.

232. Parmenter K, Waller J, Wardle J. Demographic variation in nutrition
knowledge in England. Health Educ Res 2000;15(2):163–74.

233. Steptoe A, Wardle J. Motivational factors as mediators of socioeco-
nomic variations in dietary intake patterns. Psychol Health 1999;

14(3):391–402

http://peersforprogress.org


e30 Fisher et al / Am J Prev Med 2011;40(5):e15–e30
234. Wardle J, Steptoe A. Socioeconomic differences in attitudes and beliefs
about healthy lifestyles. J EpidemiolCommunityHealth 2003;57(6):440–3.

235. AdlerN,MatthewsK.Health psychology:whydo somepeople get sick
and some stay well? Annu Rev Psychol 1994;45:229–59.

236. Kumanyika S. Obesity, health disparities, and prevention paradigms:
hard questions and hard choices. Prev Chronic Dis 2005;2(4):A02.

237. Kumanyika SK, Obarzanek E, Stettler N, et al. Population-based pre-
vention of obesity: the need for comprehensive promotion of health-
ful eating, physical activity, and energy balance: a scientifıc statement
from American Heart Association Council on Epidemiology and
Prevention, Interdisciplinary Committee for Prevention (formerly
the Expert Panel on Population and Prevention Science). Circulation
2008;118(4):428–64.

238. Wasserman J, Flannery MA, Clair JM. Rasing the ivory tower: the
production of knowledge and distrust of medicine among African
Americans. J Med Ethics 2007;33(3):177–80.

239. Corbie-Smith G, Thomas SB, St George DM. Distrust, race, and
research. Arch Intern Med 2002;162(21):2458–63.

240. Barr-Anderson D, Larson N, NelsonM, Neumark-Sztainer D, StoryM.
Does television viewing predict dietary intake fıve years later in high school
students and young adults? Int J BehavNutr PhysAct 2009;6(1):7.

241. Anderson P, Bruijn Ad, Angus K, Gordon R, Hastings G. Impact of
alcohol advertising and media exposure on adolescent alcohol use: a sys-
tematic reviewof longitudinal studies.AlcoholAlcohol 2009;44(3):229–43.

242. Lovato C, LinnG, Stead LF, Best A. Impact of tobacco advertising and
promotion on increasing adolescent smoking behaviours. Cochrane

Database Syst Rev 2003;(4):CD003439.
243. Kwate NO, Jernigan M, Lee T. Prevalence, proximity and predictors
of alcohol ads in Central Harlem. Alcohol Alcohol 2007;42(6):
635–40.

244. Kwate NO, Lee TH. Ghettoizing outdoor advertising: disadvantage
and ad panel density in black neighborhoods. J Urban Health
2007;84(1):21–31.

245. Kwate NO, Meyer IH. Association between residential exposure to
outdoor alcohol advertising and problem drinking among African
American women in New York City. Am J Public Health 2009;
99(2):228–30.

246. Block JP, Scribner RA, DeSalvo KB. Fast food, race/ethnicity, and
income: a geographic analysis. Am J Prev Med 2004;27(3):211–7.

247. Powell LM, Chaloupka FJ, Bao Y. The availability of fast-food and
full-service restaurants in the U.S.: associations with neighborhood
characteristics. Am J Prev Med 2007;33(4S):S240–5.

248. Morland K, Diez Roux AV,Wing S. Supermarkets, other food stores,
and obesity: the Atherosclerosis Risk in Communities study. Am J
Prev Med 2006;30(4):333–9.

249. Minkler M. Personal responsibility for health? A review of the argu-
ments and the evidence at century’s end. Health Educ Behav
1999;26(1):121–40.

250. Baucus M. Call to action: Health Reform 2009. Washington DC: U.S.
Senate Finance Committee, 2009.

251. Brownell KD, Kersh R, Ludwig DS, et al. Personal responsibility and
obesity: a constructive approach to a controversial issue. Health Aff

(Millwood) 2010;29(3):379–87.

www.ajpm-online.net


	Behavior Matters
	Behavior Matters
	Sampling of Research on Behavior in Health
	Evidence Summary
	Cardiovascular Disease/Diabetes
	Cancer
	HIV/AIDS
	Alcohol Use
	Cigarette Smoking
	Diet and Physical Activity
	Prevention and Management of Diabetes

	Discussion
	Barriers to Behavior Change and Health Disparities
	Behavior in the Era of Genomics
	The Goals of Health Care
	Can We Afford Behavioral Interventions?
	Dissemination of Behavioral Interventions
	Implications for Clinical Care—Population and Multilevel Perspectives
	Policy Implications
	Individual Responsibility and Contextual Influence

	References


