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Introduction

Edwin B. Fisher, Linda D. Cameron, 
Alan J. Christensen, Ulrike Ehlert, Yan Guo, 
Brian Oldenburg, and Frank J. Snoek

As defined by the International Society of 
Behavioral Medicine (http://www.isbm.info/
about-isbm/charter/), behavioral medicine is:

… the interdisciplinary field concerned with the 
development and integration of psychosocial, 
behavioral and biomedical knowledge relevant to 
health and illness and the application of this 
knowledge to prevention, etiology, diagnosis, 
treatment and rehabilitation. The scope of “behav-
ioral medicine” extends from research efforts to 
understand fundamental biobehavioral mecha-
nisms; to clinical diagnosis and intervention; to 
disease prevention and health promotion.

This volume embraces the breadth of that 
definition and emphasizes a very wide range 

of  subjects including fundamental aspects of 
learning, emotion, cognition, genetics and epi-
genetics, and brain-behavior relationships as well 
as our still emerging understanding of how natu-
ral and built environments, sociocultural factors, 
and public policies influence behavior and behav-
ior change. The interventions behavioral medi-
cine includes are correspondingly broad, from 
individual interventions to improved stress man-
agement to policy approaches to designing com-
munities that promote physical activity and 
implementing national health plans that encour-
age healthy behaviors. In short, behavioral medi-
cine encompasses the entirety of the range of 
relationships between behavior and health. It is 
this breadth of both conceptual perspectives and 
application that this volume seeks to convey.

The contributions of behavior to health and 
health care have often been limited by failure to 
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identify and assert the roles of behavior and to 
articulate fully a view of health as behavior, how 
we live our lives. This is in sharp contrast to con-
struing health status as some aggregate of clinical 
risks and clinical problems. For example, we may 
think about health as years of quality of life and 
the behaviors that comprise a life of quality, 
rather than as years of survival. Similarly, from a 
behavioral perspective, we can approach health 
not as managing this, that, or another clinical 
problem, but rather as promoting and guiding the 
core behaviors that comprise health across most 
all diseases and their risks:

•	 Eating a healthy diet, engaging in regular 
physical activity, sufficient and restful sleep

•	 Avoiding dangerous behaviors like smoking 
and excessive alcohol use

•	 Cultivating healthy relationships to give and 
receive social support

•	 Avoiding/minimizing perceived stress and 
subjective burden

•	 Getting screening appropriate to age, sex, 
family history, and genotype

•	 Taking appropriate medications

In emphasizing the range of influences on 
behaviors related to health, this book takes what 
has come to be termed a socio-ecological per-
spective. This is explained in more detail later in 
this chapter, but central to this perspective is 
attention to influences at multiple levels  – bio-
logical, psychological, family, social, commu-
nity, cultural, organizational, system, policy – and 
the relations among these levels, e.g., influences 
of community and cultural forces on family and 
individual behavior.

�Scope of Behavior and Health

Behavior is central to the development, preven-
tion, treatment, and management of a number of 
primary diseases and health conditions, includ-
ing heart disease, cancer, stroke, pulmonary dis-
eases, unintentional injuries, communicable 
diseases, diabetes, suicide, kidney diseases, 
liver  diseases, and HIV/AIDS.  According to 

the  World Health Organization (World Health 
Organization, 2015a):

•	 Tobacco accounts for around six million 
deaths every year (including from the effects 
of exposure to second-hand smoke) and is 
projected to increase to eight million by 2030.

•	 About 3.2 million deaths annually can be 
attributed to insufficient physical activity.

•	 More than half of the 3.3 million annual deaths 
from harmful drinking are from non-
communicable or chronic diseases.

•	 In 2010, 1.7 million annual deaths from car-
diovascular causes have been attributed to 
excess salt/sodium intake.

The United States Centers for Disease Control 
and Prevention has estimated that 14 of the top 15 
causes of death in the United States are attribut-
able to modifiable behaviors, including physical 
inactivity, poor diet, smoking, alcohol and other 
drug use, poor injury control, inadequate sun pro-
tective behaviors, inappropriate use of medicines, 
insufficient immunization, unsafe sexual and 
reproductive practices, poor oral hygiene, and 
mental health problems (Heron, Hoyert, et  al., 
2009). Other countries report similar impacts. In 
Switzerland, for example, costs of stress manage-
ment are estimated at 4.2 billion Swiss francs per 
year (Grebner, Berlowitz, et al., 2010).

The breadth of connections between behavior 
and health is formidable. In addition to the com-
monly recognized role of behaviors such as 
smoking, diet, and physical activity, other behav-
iors are also fundamental to the development of a 
number of diseases. For example, stress and 
stress management play important roles in the 
development and management of cardiovascular 
and other diseases, and unsafe sex practices 
increase the likelihood of contracting infectious 
diseases such as HIV/AIDs. Chronic conditions 
like diabetes require self-management of inter-
linked behaviors through careful monitoring of 
diet, physical activity, stress management, and 
complex disease-specific tasks such as blood 
glucose monitoring linked with adjustment of 
medication, diet, and activity. Behavioral and 
psychological interventions have been shown to 
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enhance not only quality of life, but also survival 
through improved psychological adjustment as 
well as changes in risk behavior (Andersen, 
Yang, et  al., 2008). Cutting across a number of 
these effects of behavior on health are interac-
tions between behavioral and biological factors 
such as in cigarette smoking (True, Xian, et al., 
1999) and behavioral and environmental influ-
ences on expression of genetic propensities for 
diabetes (Pratley, 1998) or excessive alcohol use 
(Ducci, Enoch, et al., 2008).

Behavior Matters1  The broad roles of behavior 
in health and disease (Nater, Gaab, et al., 2006) 
were documented in a 2011 review (Fisher, 
Fitzgibbon, et  al., 2011) that examined three 
major diseases (cardiovascular disease, cancer, 
and HIV/AIDS) and four major risk factors 
(tobacco use, poor diet, physical inactivity, and 
excessive alcohol consumption). Together, these 
account for great health impacts around the 
world. For example, the four risk factors account 
for an estimated 36.8% of all deaths in the USA 
(Mokdad, Marks, et al., 2004, 2005).

For each of these three major diseases and 
four major risk factors, the 2011 review exam-
ined six types of behavioral influence. The first 
was how behavioral, environmental, and genetic 
influences moderate one another. Five additional 
types of influence focused on the roles of behav-
ior in the development of health problems, pre-
vention, disease management, quality of life, and 
population approaches to health promotion.

Table 1.1 has been adapted from the 2011 
review. It provides examples from published 
research of each of the six types of behavioral 
influence for each of the three major diseases as 

1 This section is drawn from a paper co-authored by Fisher 
and his colleagues, Marian Fitzgibbon, Russell Glasgow, 
Debra Haire-Joshu, Laura Hayman, Robert Kaplan, 
Marilyn Nanney, and Judith Ockene. We are indebted to 
them for providing permission to draw at length from their 
paper, the full citation of which is, Fisher, E.  B., 
Fitzgibbon, M.  L., Glasgow, R.  E., Haire-Joshu, D., 
Hayman, L. L., Kaplan, R. M., Nanney, M.S., & Ockene, 
J.  K. (2011). Behavior matters. American Journal of 
Preventive Medicine, 40(5), e15–30.

well as the four risk factors. As an example of 
the many ways in which behavior matters, alco-
hol use has impacts on health ranging from birth 
defects to accidents and injuries to alcohol-
related liver disease and pancreatitis (Healthy 
People 2010, 2000). Genetic predispositions 
may incline the individual to excessive use but 
these are also moderated by psychosocial fac-
tors such as childhood maltreatment (Ducci, 
Enoch, et al., 2008). Although often difficult to 
treat, brief interventions can reduce drinking 
(U.S. Preventive Services Task Force (USPSTF), 
2004; Whitlock, Polen, et  al., 2004) and prob-
lems associated with alcohol (O’Connor & 
Whaley, 2007), while more intensive psycho-
logical treatments can improve quality of life 
among those recovering from excessive use 
(Arnedt, Conroy, et  al., 2007). Along with 
tobacco use and physical activity, alcohol use 
stands as an area in which environmental modi-
fications, such as reducing density of retail out-
lets, can be effective (The Guide to Community 
Preventive Services).

Another set of examples of how behavior 
matters surround cardiovascular disease, with 
which the roles of behavior range from the 
effects of stress on expression of the serotonin 
transporter gene (Williams, 2007) through the 
roles of diet, physical activity, smoking, and 
stress in the development (Eckel & Krauss for 
the AHA Nutrition Committee, 1998), preven-
tion (Goldberg, Temprosa, et  al., 2009), and 
management of disease (Fonarow, Gawlinski, 
et  al., 2001; Ornish, Scherwitz, et  al., 1998). 
Comprehensive, multi-sector community and 
population approaches to cardiovascular risk 
reduction have also documented reduced risk 
(Vartiainen, Puska, et  al., 1994) and mortality 
(Puska, Vartiainen, et al., 1998).

Table 1.1 provides many additional examples 
across cancer, HIV/AIDS, tobacco use, poor diet, 
and physical inactivity. Chapters 2 and 3, infra on 
“Types of Diseases and their Causes” and “Risky 
Behaviors,” provide far greater details of the 
roles of behavior in major diseases and health 
challenges around the world.

1  Introduction
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Table 1.1  Behavior – health linkages among major “actual causes” of death and major diseases

Linkage 1 – behavioral, environmental, and genetic influences moderate one another
Tobacco use:
Both environmental and genetic factors influence onset and persistence of smoking (Agrawal, Madden, et al., 
2005; Heath, Kirk, et al., 1999; Madden, Heath, et al., 1999; Maes, Neale, et al., 2006)

Poor diet:
Studies of food preferences indicate genetic influences are smaller than environmental influences (Perusse, 
Tremblay, et al., 1988; Reed, Bachmanov, et al., 1997)

Physical activity:
In twin studies, greater physical activity levels are associated with lower rates of obesity in genetically high-risk 
individuals (Samaras, Kelly, et al., 1999)

Alcohol use:
Childhood maltreatment exacerbates genetic influences on adult alcohol use and anti-social personality among 
women and men (Ducci, Enoch, et al., 2008)

Cardiovascular disease and diabetes
Influence of serotonin transporter gene on cardiovascular risk is moderated by stress and environmental factors 
(Williams, 2007)

Cancer:
Nutrition and lifestyle intervention reduces prostate gene expression and tumorigenesis in men (Ornish, 
Magbanua, et al., 2008)

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 (Capitanio, Abel, et al., 
2008)

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 (Centers for Disease Control and Prevention, 2004)

Poor diet:
Systematic reviews conclude that obesity contributes to hypertension, hyperlipidemia, diabetes, CVD, and some 
cancers (Calle & Thun, 2004; Goldberg & King, 2007; Must, Spadano, et al., 1999; National Heart Lung and 
Blood Institute and National Institute of Diabetes and Digestive and Kidney Disease, 1998; Schulze & Hu, 2005; 
Sharma, 2007; United States Department of Health and Human Services, 2001)

Physical activity:
Randomized trials and systematic reviews conclude that physical activity is associated with decreased all-cause 
mortality, (Blair, Kohl, et al., 1989) reduced risk for chronic diseases, reduced risk of breast cancer (Berlin & 
Colditz, 1990; Haskell, Lee, et al., 2007; Powell, Thompson, et al., 1987)

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” 
(Healthy People 2010, 2000)

Cardiovascular disease and diabetes
Diet and obesity are risk factors for diabetes and cardiovascular disease (Eckel, Krauss, & for the AHA Nutrition 
Committee, 1998)

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 (Office of Behavioral and 
Social Sciences Research, 2007; Greenwald, Clifford, & Milner, 2001; Kuller, 1997; Matthews, Shu, et al., 2001; 
Rockhill, Willett, et al., 1999; Thune, Brenn, et al., 1997)

HIV/AIDS:
There is “substantial and consistent evidence that chronic depression, stressful events, and trauma may negatively 
affect HIV disease progression” (Reiche, Nunes, & Morimoto, 2004; Leserman, 2008)

(continued)
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Linkage 3 – behavior change interventions prevent disease
Tobacco use:
A major multi-site trial demonstrated that smoking cessation programs substantially reduce mortality even when 
only a minority of patients stop smoking (Anthonisen, Skeans, et al., 2005)

Poor diet:
Systematic reviews and randomized trials of interventions for childhood obesity show positive impacts on diet, 
weight gain trajectory, and weight loss maintenance, (Campbell & Hesketh, 2007; Connelly, Duaso, & Butler, 
2007; DeMattia, Lemont, & Meurer, 2007; Epstein, Valoski, et al., 1994; Fitzgibbon, Stolley, et al., 2005; 
Summerbell, Waters, et al., 2005) and on insulin resistance (Savoye, Shaw, et al., 2007)

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 (Swartz, Strath, et al., 
2003)

Alcohol use:
A 15-min counseling for pregnant women increased abstinence from drinking 5X relative to controls  
and resulted in higher birth weights, birth lengths, and 3X reduction in fetal mortality (0.9% vs 2.9%.) 
(O’Connor & Whaley, 2007)

Cardiovascular disease and diabetes
Lifestyle interventions focusing on diet, weight loss, and exercise can reduce the incidence of diabetes in persons 
at risk for the disease (Diabetes Prevention Program Research Group, 2002; Tuomilehto, Lindstrom, et al., 2001; 
Lindstrom, Ilanne-Parikka, et al., 2006)

Cancer:
In a number of large prospective longitudinal studies and meta-analyses, physical activity has been linked to 
reduced risk of colon cancer (Albanes, Blair, & Taylor, 1989; Ballard-Barbash, Schatzkin, et al., 1990; Lee, 
Paffenbarger, & Hsieh, 1991; Martinez, Giovannucci, et al., 1997; Meyerhardt, Heseltine, et al., 2006; Samad, 
Taylor, et al., 2005; Thun, Calle, et al., 1992)

HIV/AIDS:
The US 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 (U.S. Preventive 
Services Task Force (USPSTF), 2008)

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 (Fiore, Bailey, et al., 2000)

Poor diet:
Randomized behavioral interventions show that peer nutrition education positively influences diabetes self-
management in Latinos (Perez-Escamilla, Hromi-Fiedler, et al., 2008)

Physical activity:
Randomized clinical trials show that exercise training reduces HbA1c among those with diabetes (Boule, Haddad, 
et al., 2001)

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.(US Preventive Services Task Force 
(USPSTF), 2004; Whitlock, Polen, et al., 2004)

Cardiovascular disease and diabetes
Diabetes self-management programs improve disease management (Norris, Engelgau, & Narayan, 2001) and 
metabolic control (Anderson, Funnell, et al., 1991, 1995; Aubert, Herman, et al., 1998; Clement, 1995; 
Greenfield, Kaplan, et al., 1988; Muhlhauser & Berger, 1993; Norris, Lau, et al., 2002; Pieber, Brunner, et al., 
1995; Rubin, Peyrot, & Saudek, 1989, 1993) including among older adults and ethnic minorities, (Anderson, 
Herman, et al., 1991; Glasgow, Toobert, & Hampson, 1991; Glasgow, Toobert, et al., 1992) and reduce 
complications (The Diabetes Control and Complications Trial Research Group, 1993, 1995) as well as 
myocardial infarction, stroke, or death from cardiovascular disease (The Diabetes Control and Complications 
Trial/Epidemiology of Diabetes Interventions and Complications (DCCT/EDIC) Study Research Group, 2005)

(continued)

Table 1.1  (continued)
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Interventions promoting comprehensive lifestyle changes for patients with coronary artery disease can reduce 
progression of coronary atherosclerosis and cardiac events (Ornish, Scherwitz, et al., 1998) and increase smoking 
cessation, improve functional capacity, lower LDL cholesterol, and reduce all-cause mortality (Fonarow, 
Gawlinski, et al., 2001)

Cancer:
Randomized trials of patients with cancer indicate that physical activity increases functional capacity during 
chemotherapy, (MacVicar, Winningham, & Nickel, 1989) improves marrow recovery and decreases complications 
during peripheral blood stem transplantation, (Dimeo, Fetscher, et al., 1997) and decreases fatigue and other 
symptoms associated with radiation therapy and chemotherapy (Mock, Dow, et al., 1997)

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 quality of life (Office of Behavioral and Social 
Sciences Research, 2007)

Linkage 5 – psychosocial and behavioral interventions improve quality of life (QOL)
Tobacco use:
Improved health-related QOL is a significant health outcome for ex-smokers compared to current smokers 
(Crothers, Griffith, et al., 2005; Garces, Yang, et al., 2004; Ostbye & Taylor, 2004; Wilson, Parsons, & Wakefield, 
1999)

Poor diet:
In randomized trials, lifestyle interventions show improved nutritional status and quality of life and less 
depressive symptoms and improved physical functioning (Drewnowski & Evans, 2001; Scheier, Helgeson, et al., 
2005; Fontaine & Barofsky, 2001)

Physical activity:
Randomized trials show physical activity improves quality of life in older adults (Drewnowski & Evans, 2001; 
Rejeski, Brawley, & Shumaker, 1996) and improves quality of life and fatigue in breast cancer survivors (Courneya, 
2003)

Alcohol use:
Cognitive-behavioral treatment of insomnia among those recovering from excessive alcohol use improved 
measures of sleep as well as depression, anxiety, and quality of life (Arnedt, Conroy, et al., 2007)

Cardiovascular disease and diabetes
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 distress and depressive 
symptoms, (Blumenthal, Sherwood, et al., 2005) emotional and social functioning, (Castaldo & Reed, 2008) 
reduced anxiety and depressed mood, (Vale, Jelinek, et al., 2003) general quality of life (Ades, Pashkow, et al., 
2000; Cochran & Conn, 2008; Lalonde, Gray-Donald, et al., 2002; Yu, Sheung-Wai Li, et al., 2003)

Cancer:
Randomized psychosocial interventions show decreased psychological distress, pain and nausea secondary to 
treatment, and improve quality of life and immune system modulation (Antoni, Lehman, et al., 2001; Lepore, 
Helgeson, et al., 2003; Lieberman, Golant, et al., 2003; Penedo, Dahn, et al., 2004)

HIV/AIDS:
Stress-management interventions enhance emotional status and quality of life (Antoni, Caricco, et al., 2006; 
Scott-Sheldon, Kalichman, et al., 2008)

Linkage 6 – health promotion programs improve health of populations
Tobacco use:
Antismoking campaign in California that includes counter-media, youth prevention programs, cessation services, 
and tax increases reduced smoking and accompanying rates of cardiovascular disease (Fichtenberg & Glantz, 
2000) and death rates from lung cancer (Jemal, Thun, et al., 2008)

Poor diet:
Mass-media health education campaigns (Stern, Farquhar, et al., 1976) and policy and environmental supports 
(McAlister, Puska, et al., 1982; Puska, Nissinen, et al., 1985) can lead to significant improvements in fruit, 
vegetable, and fat consumption in general populations.

Physical activity:
Community-wide walk to school programs increase walking and biking to school (Staunton, Hubsmith, & 
Kallins, 2003), and walking and fitness trails increased physical activity in a rural African-American population 
(Brownson, Housemann, et al., 2000)

Table 1.1  (continued)

(continued)
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�Global Trends in Health 
and Behavior2

Life expectancy has increased markedly over the 
past 50 years, with an ever increasing proportion 
of the world’s population expected to live until 
late adulthood. Between 1950 and 1990, life 
expectancy at birth increased from 40  years to 
63  years in developing countries (World Bank, 
1993). More recently still, average life expec-
tancy increased to 68 years globally in 2007, with 
a disproportionately large portion of that increase 
occurring in countries in Asia, including China 
(WHO, 2009).

Despite the global increases in average life 
expectancy, recent decades have witnessed a 
marked increase in non-communicable diseases 
(NCDs). The global prevalence of non-
communicable diseases is expected to rise from 
43% in 1998 to 66% in 2030 (WHO, 2008). Key 
growth will include cardiovascular and respira-
tory diseases with their behavioral risk factors of 
unhealthy diet and alcohol consumption, physi-
cal inactivity, and tobacco use (WHO, 2005). 

2 This section is adapted and updated from Oldenburg B, 
De Courten M, Frean E. The contribution of health psy-
chology to the advancement of global health. In Suls, J., 
Davidson, K. W., Kaplan, R. K. (eds) Handbook of Health 
Psychology Guilford Press, 2010.

Among risk factors, tobacco use itself is pro-
jected to cause more premature death and disabil-
ity than any other single disease, with mortality 
attributed to tobacco use projected to increase 
from 5.4 million deaths in 2004 to 8.3 million 
deaths in 2030 (WHO, 2008). A major contribu-
tor to this is the increased uptake of tobacco use 
in very populous countries such as China.

Amidst significant improvements in health, 
both social and economic disparities remain a 
major cause of poor health and disease. Attention 
to disparities and to the social determinants of 
health has grown dramatically, spurred in large 
measure by the leadership of the United Nations. 
It has placed health in the context of human equity 
and human rights dating back to the UN Universal 
Declaration of Human Rights (1948) and the 
Alma Ata Declaration, which advocated achieve-
ment of ‘Health for All’ (1978). A major initiative 
included the Commission on Social Determinants 
of Health, chaired by Sir Michael Marmot. The 
Commission reviewed the evidence surrounding 
global health inequalities and the “causes of the 
causes,” culminating in the final report, Closing 
the Gap in a Generation (Commission on the 
Social Determinants of Health, 2008). The three 
main recommendations in the report proposed to 
reduce ill health and disadvantage are (1) improv-
ing daily living conditions; (2) redressing the 
inequitable distribution of power, money, and 
resources; and (3) improving measurement and 

Alcohol use:
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 
(The Guide to Community Preventive Services)

Cardiovascular disease and diabetes
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 
(Vartiainen, Puska, et al., 1994) and mortality (Puska, Vartiainen, et al., 1998) as well as cancer risk factors 
(Luostarinen, Hakulinen, & Pukkala, 1995)

Cancer:
In 2006, overall cancer death rates declined because of 50% reduction in male smoking from 47% in the 1960s to 
less than 23% (Thun & Jemal, 2006)

HIV/AIDS:
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 (Centers for Disease Control and Prevention, 2005)

Table 1.1  (continued)

1  Introduction
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understanding of the problem and assessing the 
impact of action. The pertinence of behavior to 
the first two is clear and great. These issues of 
social determinants of health, non-health policy 
and health, and equity/inequity are discussed at 
length in numerous chapters, especially those by 
Sherlaw et al. and by Siddiqi et al., infra.

Characterizing Overall Burden of Disease  The 
Global Burden of Disease (GBD) framework, 
developed in 1992 with the support of the World 
Bank and World Health Organization, summa-
rizes the wide-ranging and sometimes seemingly 
contradictory information available on morbidity, 
mortality, and other health outcomes. Prior to the 
GBD framework, evidence for policy-making 
was limited primarily to disease-specific mortal-
ity statistics. The initial and subsequent GBD 
studies provide a more comprehensive measure 
that aggregates and standardizes measures of 
mortality, disability, impairment, and illness that 
arise from disease, injury, and risk factors. GBD 
studies combine the years of life lost due to pre-
mature mortality and healthy years of life lost 
due to disability in a “Disability-Adjusted-Life-
Year” (DALY) (Lopez, Mathers, et  al., 2006). 
One DALY, therefore, is equal to 1 year of full 
health lost, whether by death or by disability. 
This allows direct comparison of impacts of dis-
eases that cause early death with impacts of those 
that cause prolonged suffering or disability.

An analysis of global DALYs and life expec-
tancy between 1990 and 2013 (DALYs 
Collaborators, Murray, et al., 2015) noted inter-
esting differences in changes in life expectancy 
and DALYs. Worldwide life expectancy at birth 
rose by 6.2  years from 1990 to 2013, from an 
average of 65.3 years to 71.5 years. A more com-
plex picture emerges in considering DALYs, and, 
a key component of DALYs, years of life lived 
with disability, YLDs. With increased numbers 
living longer, the worldwide total YLDs have 
increased and the total DALYs have increased for 
non-communicable diseases. The authors con-
clude that an epidemiological transition is occur-
ring in which global health is improving but 
population growth, aging, and increased non-
communicable diseases have increased the num-
bers of DALYs and YLDs.

Global Goals and Health  In 2000, the United 
Nations set a group of eight Millennium 
Development Goals (MDGs) for achievement by 
2015. Four were directly related to health: reduce 
child mortality, improve maternal health, combat 
HIV/AIDS, malaria and tuberculosis, and 
increase access to safe drinking water and sanita-
tion (UN, 2008). In May of 2015, the WHO 
reported on progress toward the health-related 
goals in each of the 194 countries for which data 
were available (World Health Organization, 
2015b). Drawn from the WHO’s description, this 
section summarizes the “mixed” results to date:

•	 Child deaths halved  – Since 1990, child 
deaths have been reduced almost by half  – 
falling from an estimated 90 deaths per 1000 
live births to 46 deaths per 1000 live births in 
2013. This progress, however, has not 
achieved the goal of reducing the death rate by 
two-thirds. Less than one-third of all countries 
achieved or were on track to meet this target 
by the end of 2015. The top killers of children 
aged less than 5 years are now: preterm birth 
complications, pneumonia, birth asphyxia, 
and diarrhoea.

•	 Saving more mothers – The number of women 
who died due to complications during preg-
nancy and childbirth has almost halved between 
1990 and 2013. This however is also insuffi-
cient to reach the goal of 75% reduction by the 
end of 2015. The maternal mortality ratio has 
fallen in every region. However, 13 countries 
with some of the world’s highest rates have 
made little progress in reducing these largely 
preventable deaths. In the WHO African 
Region, 1  in 4 women wanting to prevent or 
delay childbearing does not have access to con-
traceptives, and only 1 in 2 women gives birth 
with the support of a skilled birth attendant. 
Less than two-thirds (64%) of women world-
wide receive the recommended minimum of 4 
antenatal care visits during pregnancy.

•	 Reversing the spread of HIV – In 2013, 2.1 
million people were diagnosed with new 
infections, down 38% from 3.4 million in 
2001. At the same time, expansion of WHO 
recommendations regarding who is eligible 
for treatment have increased the numbers who 
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will need to be reached in order to achieve the 
goal of universal access to treatment for 
HIV.  The world was projected to have 
exceeded the target of placing 15 million peo-
ple in low- and middle-income countries on 
antiretroviral therapy (ARTs) by the end of 
2015. By the end of 2013, almost 13 million 
people received ARTs globally. Of these, 11.7 
million lived in low- and middle-income 
countries, representing 37% of people living 
with HIV in those countries.

•	 Increasing access to safe drinking water 
and sanitation  – Although the global target 
for increasing access to safe drinking water 
was met in 2010, the WHO African and 
Eastern Mediterranean Regions fall far short, 
particularly for people living in rural areas or 
with income poverty. Almost one billion peo-
ple still have minimal access to basic sanita-
tion and are forced to defecate in open spaces 
such as fields and near water sources. Lack of 
sanitation facilities puts these people at high 
risk of diarrheal diseases (including cholera), 
trachoma and hepatitis.

Other key indicators of health noted in the 
appraisal of progress toward Millennium 
Development Goals make clear the broad role of 
behavior in health worldwide:

•	 Life expectancy at birth has increased 6 years 
for both men and women since 1990.

•	 Two-thirds of deaths worldwide are due to 
non-communicable diseases.

•	 In some countries, more than one-third of 
births are delivered by cesarean section.

•	 In low- and middle-income countries, only 
two-thirds of pregnant women with HIV 
receive antiretroviral therapy to prevent trans-
mission to their baby.

•	 Over one-third of adult men smoke tobacco.
•	 Only 1  in 3 African children with suspected 

pneumonia receives antibiotics.
•	 15% of women worldwide are obese.
•	 The median age of people living in low-

income countries is 20  years, while it is 
40 years in high-income countries.

•	 One quarter of men have elevated blood 
pressure.

Following the 2015 appraisal of progress toward 
the Millennium Development Goals, members of 
the United Nations adopted the Sustainable 
Development Goals: 17 Goals to Transform our 
World. Their broad objectives, to be achieved over 
the next 15 years, are “to end poverty, protect the 
planet, and ensure prosperity for all as part of a new 
sustainable development agenda” (United Nations, 
2015). The 17 goals range widely including, for 
example, “climate action” and “responsible pro-
duction and consumption.” Under the overarching 
health goal to “Ensure healthy lives and promote 
well-being for all at all ages,” specific targets are:

•	 By 2030, reduce the global maternal mortality 
ratio to less than 70 per 100,000 live births

•	 By 2030, end preventable deaths of newborns 
and children under 5  years of age, with all 
countries aiming to reduce neonatal mortality 
to at least as low as 12 per 1000 live births and 
under-5 mortality to at least as low as 25 per 
1000 live births

•	 By 2030, end the epidemics of AIDS, tubercu-
losis, malaria and neglected tropical diseases 
and combat hepatitis, water-borne diseases 
and other communicable diseases

•	 By 2030, reduce by one third premature mor-
tality from non-communicable diseases 
through prevention and treatment and promote 
mental health and well-being

•	 Strengthen the prevention and treatment of 
substance abuse, including narcotic drug 
abuse and harmful use of alcohol

•	 By 2020, halve the number of global deaths 
and injuries from road traffic accidents

•	 By 2030, ensure universal access to sexual 
and reproductive health-care services, includ-
ing for family planning, information and edu-
cation, and the integration of reproductive 
health into national strategies and programs

•	 Achieve universal health coverage, including 
financial risk protection, access to quality 
essential health-care services and access to 
safe, effective, quality and affordable essential 
medicines and vaccines for all

•	 By 2030, substantially reduce the number of 
deaths and illnesses from hazardous chemi-
cals and air, water and soil pollution and 
contamination
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•	 Strengthen the implementation of the World 
Health Organization Framework Convention 
on Tobacco Control in all countries, as 
appropriate

•	 Support the research and development of vac-
cines and medicines for the communicable 
and noncommunicable diseases that primarily 
affect developing countries, provide access to 
affordable essential medicines and vaccines, 
in accordance with the Doha Declaration on 
the TRIPS Agreement and Public Health, 
which affirms the right of developing coun-
tries to use to the full the provisions in the 
Agreement on Trade Related Aspects of 
Intellectual Property Rights regarding flexibil-
ities to protect public health, and, in particular, 
provide access to medicines for all

•	 Substantially increase health financing and the 
recruitment, development, training and reten-
tion of the health workforce in developing 
countries, especially in least developed coun-
tries and small island developing States

•	 Strengthen the capacity of all countries, in 
particular developing countries, for early 
warning, risk reduction and management of 
national and global health risks

As with the previous Millennium Development 
Goals, these Sustainable Development Goals 
make clear the critically important contribution 
of behavior to health around the globe.

�Historical and Conceptual Roots 
of Behavioral Medicine

�Behaviorism

An important foundation for the development of 
behavioral medicine has been the intellectual tra-
dition and empirical approaches of behaviorism in 
western psychology of the twentieth century. Neil 
Miller, a major figure in twentieth-century behav-
iorism and in the application of behaviorism to 
complex behavior and psychotherapy (Dollard & 
Miller, 1950), contributed greatly in the develop-
ment of behavioral medicine. Many important 
areas of behavioral medicine have their roots in 
behavior therapy and its application to mental 

health and psychotherapy of behaviorism and the 
“laws of learning” (Wolpe, 1969). For example, 
biofeedback (Cox, Sutphen, et al., 1998), stress-
management interventions featuring relaxation 
and active coping with stressors (Bishop, Kaur, 
et al., 2005; Levenkron, Cohen, et al., 1983; Nater, 
Gaab, et  al., 2006; Penedo, Dahn, et  al., 2004; 
Surwit, van Tilburg, et al., 2002), group and indi-
vidual interventions for weight management or 
smoking cessation (Lichtenstein, Harris, et  al., 
1973; Stuart, 1967), all are based in behavior ther-
apy and were integral to the early development of 
self-control and self-management interventions in 
the 1960s (Bandura, 1969; Goldfried & Merbaum, 
1973; Kanfer, 1970).

The connections between behavioral medicine 
and behaviorism were also social and organiza-
tional. The first meeting of the US Society of 
Behavioral Medicine (SBM) in 1979 was held in 
conjunction with a meeting of the Association for 
the Advancement of Behavior Therapy (AABT, 
now called the Association for Behavioral and 
Cognitive Therapies). W.  Stewart Agras, the 
founding president of SBM (1979–80) was also 
president of AABT (1985), and a number of major 
contributors to behavioral medicine and obesity 
research have been presidents of AABT (Richard 
Stuart, 1974–75, G.  Terrence Wilson, 1980–81, 
and Kelly Brownell, president of both AABT and 
SBM in 1988–89) as was Gerald C.  Davison 
(1973–74), the senior author of this volume’s 
chapter on Values in Behavioral Medicine.

Behaviorism has evolved considerably over 
recent decades to encompass and explain complex 
patterns of behavior, including “self control,” 
addictions, and even community approaches to 
substance use disorders. This evolution has 
included articulation of the linkages among com-
plex behaviors, including through the growing 
field of behavioral economics. It has also expanded 
in scope to include a broad range of social, orga-
nizational, and economic determinants of behav-
ior, sharing much with socio-ecological models in 
community and public health. Approaches to 
alcohol abuse, for example, may emphasize eco-
nomic substitutability of alcohol and positive 
addictions and promote alternatives to drinking 
rather than focusing on reducing alcohol con-
sumption itself (Vuchinich & Tucker, 1996). 
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Behaviorism, behavioral economics, and their 
evolution as a foundation of behavioral medicine 
are more fully explored in the present chapter by 
Rachlin and colleagues, infra.

�Cognitive Psychology and Decision 
Making

As behaviorism has grown to address complex 
patterns of behavior, so too the “cognitive revolu-
tion” led much of psychology toward explorations 
of attention, perception, problem-solving, and 
memory processes shaping behavior (Mandler, 
2002). With this, many behavioral medicine 
researchers increasingly turned their attention to 
cognitive and decision-making processes directing 
health behavior. Applications of cognitive psy-
chology to behavioral medicine have included 
research on illness schemata and their roles in 
shaping health information processing, health 
behaviors, adjustment to illnesses, health out-
comes, and even survival (Cameron, Durazo, & 
Rus, 2015; Crawshaw, Rimington, et  al., 2015). 
Public health emphases on disease prevention 
fueled research on risk perception and its influence 
on decisions to engage in protective behaviors 
such as vaccinations (Weinstein, Kwitel, et  al., 
2007) and risky behaviors such as cigarette smok-
ing (Slovic, 2001). Economic models of rational 
decision making gave rise to models of health 
decision making such as the Health Belief Model 
(Janz & Becker, 1984), with decisions being 
viewed as calculations made by weighing the 
health risks with the benefits versus costs of the 
health behavior. Advances in social cognition and 
affective science fostered the development of 
increasingly sophisticated theories of health cog-
nition that incorporated social influences (e.g., 
norms and social learning), emotions (e.g., fear), 
and dual-coding (deliberative and automatic 
thought) processes (Ajzen, 1985; Bandura, 1977; 
Leventhal, 1970). Self-regulation theories of 
health behavior evolved to incorporate these pro-
cesses into models of the dynamic processes 
through which individuals set health goals, engage 
in actions to attain them, and evaluate their prog-
ress in goal attainment (Carver & Scheier, 1998; 
Leventhal, Bodnar-Deren, et al., 2012).

Cognitive theory and research inform an array 
of behavioral medicine interventions. For exam-
ple, health communications commonly reflect the 
application of social learning theory with model 
characters displaying healthy behaviors. Cognitive 
behavior therapy is used to treat numerous health 
conditions, including depression and anxiety dis-
orders (Hollon, Stewart, & Strunk, 2006), as well 
as substance abuse (McHugh, Hearon, & Otto, 
2010) and binge eating (Painot, Jotterand, et al., 
2001). Mindfulness interventions have prolifer-
ated, with mounting evidence of their benefits for 
individuals with chronic pain, cancer, epilepsy, 
and numerous other conditions (Carlson, 2012). 
Decision aids designed to assist individuals fac-
ing complex medical decisions (e.g., choices of 
cancer treatment) are increasingly commonplace, 
and they have been shown to improve knowl-
edge, increase participation in “shared decision 
making,” and reduce decisional conflict (Stacey,  
Légaré, et  al., 2014). Research revealing the 
automaticity of many health behaviors is guid-
ing the development of “nudge” and other strat-
egies to encourage healthy choices through 
priming, such as by using small plates to reduce 
food consumption or narrow glasses to reduce 
alcohol intake (Marteau, Hollands, & Fletcher, 
2012).

�Psychosomatic Medicine

Psychosomatic medicine and behavioral medicine 
have much in common. According to the journal 
Psychosomatic Medicine, the field includes 
“experimental and clinical studies dealing with 
various aspects of the relationships among social, 
psychological, and behavioral factors and bodily 
processes in humans and animals” (http://jour-
nals.lww.com/psychosomaticmedicine/pages/
aboutthejournal.aspx). Nevertheless, there are dif-
ferences in emphasis and tradition between the 
two, including:

	1.	 The significantly longer tradition of psycho-
somatic medicine and its clear dedication to 
and establishment in medicine

	2.	 The relative lack of research concerning pre-
vention in psychosomatics
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	3.	 The strong orientation of behavioral medicine 
toward neuroscience and experimentally 
based methodologies

	4.	 The clear dedication of behavioral medicine 
toward inclusion of a very broad range of dis-
ciplines relative to the greater emphasis in 
psychosomatics on medicine, psychiatry, and 
psychology

	5.	 The fact that psychosomatics has its origins in 
psychoanalysis such as in the work of Franz 
Alexander (Alexander & Benedek, 1950). 
In  1950, Mitscherlich implemented the first 
department for psychosomatic medicine at 
the University Hospital Heidelberg, Germany 
(Mitscherlich, 1995). He was strongly engaged 
in implementing a psychoanalytically driven 
holistic bio-psycho-social view for diagno-
sis and treatment of medically ill patients. In 
German-speaking countries this psychoanalytic 
tradition is still very much alive and present at 
university institutions. In contrast, the roots of 
behavioral medicine come from learning theo-
ries, behavior therapy, and psychophysiology. 
Therefore research and teaching is present in 
psychology, neuroscience, and medicine such 
as internal medicine and psychiatry.

Decades ago, these fields showed large differ-
ences in their research methods with an emphasis 
on case studies in psychosomatics and experi-
mental studies in behavior medicine. Recent 
research methodologies in psychosomatics and 
behavior medicine are more similar, especially in 
the USA where the differences and the separation 
between both research fields are much less than 
was the case in the past. Both psychosomatic and 
behavioral medicine engage in research on mind-
body-interactions. Therefore in both disciplines 
psychological and somatic aspects and their 
interaction are studied. Both disciplines have also 
come to draw on a broad set of variables to 
explain a variety of diseases and disorders. These 
substantive similarities are reflected in the 
American Psychosomatic Society being member 
of the International Society of Behavioral 
Medicine since the 1990s. Indeed, many behav-
ioral medicine research groups publish their find-
ings in journals such as Psychosomatic Medicine 
or the Journal of Psychosomatic Research.

�Public Health and the Ecological 
Perspective

Within public health and much literature seeking 
to address population approaches to health, an 
“ecological model” of health has gained substan-
tial popularity (McLeroy, Bibeau, & Steckler, 
1988; Sallis & Owen, 2015). In ecological or 
socio-ecological approaches, the behavior of the 
individual is viewed as guided by layers of influ-
ences including the family, proximal social influ-
ences such as social networks or neighborhoods, 
organizational influences such as worksite or 
community systems or health-care systems, and 
larger social influences such as government, 
policy, and large economic structures. Different 
models may identify different numbers of layers 
of influence and different components of each, 
but they share two important emphases: (1) that 
the behavior of the individual reflects the influ-
ence of all the layers; and (2) that the layers inter-
act in their influence so that, e.g., communities 
may influence families but families may also 
influence communities.

Many applications and research initiatives in 
behavioral medicine embrace the multi-layered 
influences of the socio-ecological model. For 
example, research in India extending the findings 
of the Diabetes Prevention Program (described in 
the chapter on obesity by Johnston et al., infra) 
examines cultural and community factors sur-
rounding healthy diet, physical activity, and dia-
betes; recruits the influence of the family; and 
promotes key behaviors of the individual. 
Similarly, cognitive behavior therapy for post-
partum depression in Pakistan is delivered 
through the primary care system by peer “Lady 
Health Workers” and is presented and described 
in ways that take into consideration cultural 
views and stigma surrounding mental health in 
rural Pakistan (Rahman, 2007).

In addition to breadth of influence, the socio-
ecological model moves attention “upstream” to 
focus on how policy, organizational, cultural, 
social, and community characteristics influence 
family and individual practices that in turn can sig-
nificantly impact on prevention and care. This then 
leads to greater attention to upstream determinants 
in prevention and their influence on populations 
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