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Abstract The National Institutes of Health (NIH) has
played a major role in promoting behavioral medicine
research over the past 40 years through funding, review,
and priority-setting activities and programs including sci-
entific conferences, meetings, workgroups, intramural
research, and training opportunities. In this review of NIH
activities in support of behavioral medicine over the past
four decades, we highlight key events, programs, projects,
and milestones that demonstrate the many ways in which
the NIH has supported behavioral and social sciences
research and advanced the public health while contributing
to the evolution of behavioral medicine as a scientific field.
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Introduction

Forty years ago, as Stephen Weiss, Gary Schwartz, Neal
Miller, and other scientist-visionaries began developing the
concepts and organizing a series of events that marked the
beginning of the field of behavioral medicine, funding for
research in this new area of science was in its infancy.
Those seminal events—namely, the Yale Conference on
Behavioral Medicine in 1977, the resulting definition of
behavioral medicine (Schwartz & Weiss, 1978a, 1978b)
and the Institute of Medicine meeting that created the
Academy of Behavioral Medicine Research in 1978
(ABMR Steering Committee Meeting, 1978)—brought
influential figures in this nascent field together to develop
the definitions, scope and vision for behavioral medicine as
“the interdisciplinary field concerned with the develop-
ment and integration of behavioral, psychosocial, and
biomedical science knowledge and techniques relevant to
the understanding of health and illness, and the application
of this knowledge and these techniques to prevention,
diagnosis, treatment and rehabilitation (Schwartz & Weiss,
1978a, 1978b).”

Since that time, the National Institutes of Health (NIH)
has played a major role in realizing this vision through the
application of a wide array of funding mechanisms,
development of behaviorally-oriented peer review groups,
and initiation of priority-setting activities conducted via
scientific conferences, meetings, workgroups, intramural
research, and training opportunities. Although there have
been and continue to be significant challenges and com-
peting NIH priorities, the impact of NIH funding on
behavioral medicine research is significant.

In advancing behavioral medicine research, the NIH has
utilized both the broad-based funding of investigator-ini-
tiated health-related behavioral and social sciences
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research (BSSR) as well as targeted initiatives in specific
areas of need and priority. Both the amount of funding and
numbers of grants have increased over time, for a total of
more than $4 billion in funding for behavioral and social
sciences research in FY2017. Using data available for
extramural grants which dates back only to the mid-2000s
and does not include contracts or other non-grant mecha-
nisms, Fig. 1 shows the trend in amount of funding for
BSSR grants over the past 10 years.

The growing presence and influence of behavioral
medicine research at the NIH reflects a myriad of events,
projects, and initiatives, some the result of years of careful
planning, persistence and programmatic vision by NIH and
extramural scientists (e.g., promoting research to improve
weight loss strategies or to understand the health-related
effects of physical activity), and others the result of
unexpected events that thrust a particular disease or con-
dition into the forefront of public health priorities (e.g.,
developing strategies for curbing HIV transmission).
Describing the full history of the role and impact of NIH
funding and policies on behavioral medicine over the past
40 years is not feasible in a single article. Rather than
attempt a comprehensive history, we have chosen a more
illustrative approach, highlighting key events, programs,
projects, and milestones over the past four decades that
demonstrate the many ways in which the NIH has sup-
ported behavioral and social sciences research and

advanced public health while contributing to the evolution
of behavioral medicine as a scientific field. We focus here
on seminal events leading to initiatives or programs that
have been highly influential in advancing public health as
well as sustaining and expanding the role of behavioral
medicine research at the NIH.

The establishment and growth of behavioral
medicine infrastructures at the NIH

Creation of BSSR funding and review programs

The growth of behavioral medicine research as a field of
study is tied to the creation and growth of individual
BSSR-focused branches, programs and divisions within
individual NIH Institutes in the 1970’s and 1980’s, the
founding of the Behavioral Medicine Study Section in
1976, and the development and support for scientific
organizations devoted to the advancement of behavioral
medicine as a scientific field. Several early BSSR-focused
additions to the NIH served to “prepared the soil” for the
current set of NIH BSSR programs and activities. For
example, the NICHD, which was established as an Institute
in 1962, promoted a scientific vision that focused not only
on the biomedical, but on the behavioral and social science
aspects of human development. Indeed, the founding of
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NICHD was a milestone in itself, as it represented the first
time an NIH component viewed biobehavioral and social
science research as integral to its mission (https://www.
nichd.nih.gov/about/history). Similarly, the establishment
of the NIA in 1974 represented an advance in behavioral
medicine’s representation in NIH, given its focus not only
on the biological aspects of aging, but on the behavioral,
neuropsychological, and social aspects as well.

In 1974, NHLBI took a step that led to transformative
change in the promotion of behavioral medicine as a rec-
ognized field of study: Dr. Stephen Weiss became Chief of
a branch at NHLBI that eventually became the Behavioral
Medicine Branch. As Dr. Weiss recounts in a history of
behavioral medicine at NHLBI, he was at the time essen-
tially the only behavioral scientist at NHLBI, and the
NHLBI portfolio contained only four regular research
grants (ROls) focused on behavioral research (Weiss,
2013). At that time, behavioral grants at NIH were
reviewed within existing study sections that often did not
have the multidisciplinary expertise needed to address the
wide range of behavioral topics being submitted. Dr. Weiss
was instrumental in efforts to establish an NIH-wide
Behavioral Medicine Study Section, which occurred in
1976 (Keefe, 2011) and enabled behavioral medicine
research submitted to NIH to undergo peer review in a
trans-NIH venue dedicated to BSSR. Dr. Weiss also played
a critical role in the development of the 1977 Yale Con-
ference on Behavioral Medicine, the 1978 meeting of the
IOM hosted by David Hamburg, and the resulting forma-
tion of the Society of Behavioral Medicine (SBM) and
Academy of Behavioral Medicine Research (ABMR),
which resulted in increased recognition and credibility for
this new scientific field. The SBM and ABMR have played
major roles in nurturing the field, providing the opportunity
for NIH scientists and NIH-funded investigators to share
information about the latest findings and discuss trends and
future needs in behavioral medicine research on an ongoing
basis. It is notable that NIH scientists have played key roles
in these organizations over the years, serving in leadership
roles on their Executive Boards, Program Committees and
Special Interest Groups.

Throughout the 1980’s and 1990’s, behavioral medicine
research at the NIH flourished, with the creation or
expansion of existing branches and programs of research
and the establishment of several new Offices, Institutes,
and Centers devoted to behaviorally-oriented research,
such as the creation of the National Center for Nursing
Research (NCNR) in 1985 (which became the National
Institute on Nursing Research (NINR) in 1993), and the
National Center for Complementary and Integrative
Health, or NCCIH, first created in 1993 as the Office on
Alternative Medicine in the NIH Office of the Director and
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converted to a Center in 1998 as the National Center for
Complementary and Alternative Medicine (NCCAM).

The National Human Genome Research Institute
(NHGRI) was developed in 1989 as the home of the
Human Genome Project, and in 1990, established the
Ethical, Legal and Social Implications (ELSI) Research
Program as part of the Human Genome Project to “foster
basic and applied research on the ethical, legal and social
implications of genetic and genomic research for individ-
uals, families and communities” (https://www.genome.
gov/10001618/the-elsi-research-program/).  The  ELSI
Research Program is an example of how a major NIH
scientific area of interest—the Human Genome Project—
spawned support for work on important social and psy-
chological aspects of genetics and genomics; notably, its
creation was made possible by a 3% percent ELSI set-aside
from Congress. One of the distinctive aspects of the ELSI
program, which was originally led Eric Juengst and then by
Elisabeth Thomson, is that it was explicitly multidisci-
plinary and completely open to all research methods,
including archival, qualitative, survey and experimental
methods (Meslin et al., 1997). The program has supported
multiple meetings and other events and used a wide variety
of mechanisms (e.g., Centers of Excellence, standard
research grants, postdoctoral fellowships) to build needed
capacity in this area.

The ELSI program represents a milestone in NIH’s
history as a prerequisite for the later creation of the Social
and Behavioral Research Branch, an intramural branch at
NHGRI launched in 2003 to focus on social and behavioral
processes related to genetics and genomics. The inaugural
leader of the branch was Dr. Colleen McBride, who
quickly developed a seminal project examining how people
respond to a variety of types of genetic feedback (e.g.,
Kaphingst et al., 2012). The branch has been instrumental
in the integration of behavioral medicine into genomic
research, and stands as one of the few intramural branches
at NIH devoted exclusively to behavioral and social sci-
ences research.

At the National Cancer Institute (NCI), the Division of
Cancer Control and Population Sciences was created in
1997 under the leadership of Dr. Barbara Rimer, Dr. Robert
Hiatt, and (later) Dr. Robert Croyle (who joined NCI in
1998), to “enhance NCI’s ability to alleviate the burden of
cancer through research in epidemiology, behavioral sci-
ences, health services, surveillance, and cancer survivor-
ship.” The Division has since evolved into a model for
supporting research on cancer-related psychological and
behavioral processes, health behaviors (including tobacco
use), communication strategies, healthcare processes and
outcomes of care, and translation of knowledge about
cancer treatment and survivorship into practice and com-
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munity  settings
history.html).

Although visionary leadership was needed to initiate and
develop this behavioral medicine research presence
throughout the NIH, much of the lasting, sustainable pro-
gress in establishing behavioral and social sciences
research as an important area within the NIH is
attributable to the numerous BSSR scientists, analysts, and
other staff members hired into many of the Institutes,
Centers and Offices at NIH over the past 40 years. These
individuals have been instrumental in the growth and
nurturing of behavioral medicine at the NIH, as they
brought (and continue to bring) their behavioral medicine
research expertise, training, dedication and vision to bear
on implementing the early vision of the field’s leaders at
the NIH.

(https://cancercontrol.cancer.gov/od/

The creation of OBSSR

A milestone in recognition of the importance of behavioral
and social factors in health and illness was achieved in
1995 with the creation of NIH Office of Behavioral and
Social Sciences Research (OBSSR) within the Office of the
NIH Director.

OBSSR was enacted by Congress in 1993 to identify
projects of behavioral and social sciences research that
should be conducted or supported by the national research
institutes and develop such projects in cooperation with
such institutes, and to coordinate research conducted or
supported by the agencies of the National Institutes of
Health (42 USC, 283c, 1994). The creation of the OBSSR
was the result of many efforts in the years preceding its
enactment (Kaplan et al., 2017). The annual NIH OBSSR
Distinguished Lecturer Award is named in honor of
Matilda White Riley who was an early coordinator of and
spokesperson for the behavioral and social sciences across
the NIH (Mechanic, 2018). Soon after joining NIH, she co-
chaired the NIH Steering Committee for the Institute of
Medicine’s “Health and Behavior: Frontiers of Research in
the Biobehavioral Sciences” (National Research Council,
1982). This influential report provided the basis for the
eventual creation of the NIH OBSSR by highlighting the
shift in burden of disease from acute to chronic conditions,
the substantial role of behavior in contributing to these
conditions, the application of scientific methods to gain a
better understanding of human behavior, and the inade-
quate funding for biobehavioral research (Table 1).

Soon after the office was formed in 1995, OBSSR
released its first strategic plan focused on three priorities:
(1) Enhance Behavioral and Social Sciences Research and
Training; (2) Integrate Biobehavioral Perspectives; and (3)
Improve Communications Among Behavioral and Social
Science Researchers and the Public. One key principle in

the early development of the OBSSR is that “although
discoveries in the behavioral and social sciences are as
critical for health as those from the biomedical sciences,
knowledge from both areas must ultimately be integrated”
(Anderson, 1997). This integration of behavioral and social
sciences within the broader biomedical research enterprise
continues to be guiding philosophy of the office. Among
the accomplishments in the decade that followed was the
establishment of the Behavior Change Consortium (BCC;
Solomon and Kington, 2002), a trans-NIH effort among 17
Institutes and Offices of the NIH to address disease pre-
vention strategies related to tobacco use, excessive alcohol
use, unhealthy diet, and inactivity. Communicating the
important role of social and behavioral influences on health
and the value of BSSR to addressing these influences was
critical to changing the perspectives of those in leadership
at the NIH during that time.

The second strategic plan, released in 2007, extended
the previous priorities and focused on four priorities: next-
generation basic science, interdisciplinary research, sys-
tems science, and problem-based focus for population
impact (Mabry et al., 2008). Among the accomplishments
in the decade that followed this plan was the promotion of
transdisciplinary research in areas such as health disparities
(Abrams, 2006), the advancement of systems science
approaches in the social and behavioral sciences (Mabry &
Kaplan, 2013), the development of a dissemination and
implementation research and training effort (Meissner
et al., 2013), and the support of the emerging area of
mHealth (Nilsen et al., 2013).

The current strategic plan, 2017-2021 (OBSSR Strate-
gic Plan, 2017), focuses on three scientific priorities that
have been further elaborated in a series of commentaries:

e Improve the Synergy of Basic and Applied Behavioral
and Social Sciences Research (Riley, 2017a).

e Enhance and Promote the Research Infrastructure,
Methods, and Measures Needed to Support a More
Cumulative and Integrated Approach to Behavioral and
Social Sciences Research (Riley, 2017b).

e Facilitate the Adoption of Behavioral and Social
Sciences Research Findings in Health Research and in
Practice (Riley, 2017¢).

Integration of behavioral and social sciences with the
larger biomedical research enterprise continues to be a key
aspect of OBSSR efforts, particularly for large transdisci-
plinary projects like the Environmental Influences of Child
Health Outcomes (ECHO; Gillman & Blaisdell, 2018),
Adolescent Brain and Cognitive Development (ABCD;
Volkow et al., 2018) and All of Us (Riley et al., 2015).

Over the 23 years of its existence, OBSSR has served as
a conduit, and sometimes as a lightning rod, for addressing
the various challenges of behavioral and social sciences
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Table 1 OBSSR Directors 1995—present

OBSSR directors Term of service

Norman Anderson, Ph.D. 1995-2000
Peter Kaufmann, Ph.D. (Acting) 2000

Raynard Kington, M.D., Ph.D. 2000-2003
Virginia Cain, Ph.D. (Acting) 2003-2005
David Abrams, Ph.D. 2005-2008
Christine Bachrach, Ph.D. (Acting) 2008-2010
Deborah Olster, Ph.D. (Acting) 2010-2012
Robert M. Kaplan, Ph.D. 2012-2014

William T. Riley, Ph.D. 2014—present

research at the NIH. The office fields queries from Con-
gress, other federal agencies, NIH leadership, and various
professional organizations regarding the role of BSSR at
the NIH and the science policies that affect this research. It
serves as a clearinghouse for information about the
opportunities and challenges of BSSR across the NIH. Via
its coordination functions, it brings together behavioral and
social science staff from among the NIH institutes and
centers to develop trans-NIH initiatives, identify BSSR
gaps not addressed by the individual institutes and centers,
and advocate for support of rigorous and impactful
behavioral and social sciences research at the NIH.

The value of behavioral medicine at the NIH:
responding to public health challenges

Behavioral medicine research has played a key role in
NIH’s response to major public health challenges over the
past 40 years. In this section, we highlight two such chal-
lenges—the HIV/AIDS crisis and tobacco prevention and
control efforts—to illustrate how behavioral research
advances were critically important elements in the NIH’s
portfolio of research addressing these public health chal-
lenges and thus demonstrate the importance of behavioral
and social science research in advancing the public health,
while also stimulating advances in behavioral science
research related to health.

The HIV/AIDs crisis

In June of 1981, the Centers for Disease Control and
Prevention (CDC) published a report documenting the first
five cases of AIDS in the United States (U.S. Centers for
Disease Control and Prevention, 2001). Since that time,
HIV/AIDS has become a worldwide epidemic, taking the
lives of 30 million people with 33.3 million more currently
living with the disease (Faster Cures, 2011). Recognition of
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HIV/AIDS as a global crisis and the subsequent develop-
ment of life-saving and life-extending treatments for
patients, as well as the design of effective preventive
measures, is a major success story for the biomedical and
behavioral science enterprise. The HIV/AIDS crisis, and
the response by NIH and other federal agencies, has also
had an enormous impact on behavioral medicine by stim-
ulating increased NIH support for research on prevention of
both communicable and non-communicable diseases and
strategies to improve adherence to complex treatment
regimens such as antiretroviral therapies, while highlight-
ing the importance of stakeholder engagement and the
patient’s voice in the design, testing and implementation of
preventive and treatment regimens.

In 1983, Congress established the NIMH AIDS research
program, which focused on behavioral science and HIV
prevention and was followed by the creation of the NIH
Office of AIDS Research (OAR), which was charged in
1988 with coordinating HIV research across the NIH.
Establishment of these entities at the NIH has been pivotal
in the development of knowledge critical to understanding,
treating and preventing the spread of HIV.

Behavioral medicine efforts to address the HIV/AIDS
crisis increased rapidly, especially at the NIMH, between
1983 and 1995 (Stover & Pequegnat, 2013), and included a
number of initiatives focused on reducing HIV risk through
use of condoms and developing interventions to improve
adherence to the complex retroviral treatments needed to
manage HIV/AIDS as a chronic disease. NIMH’s Office of
AIDS Research was also at the forefront in its focus on
vulnerable groups and those with multiple morbidities—for
example, minority and disadvantaged populations, home-
less individuals, sexual minorities, and those with co-oc-
curring substance use disorders and mental illness—
leading to the development of preventive interventions for
those most affected by the disease and least likely to be
reached with conventional approaches (Mental Health
Matters, 2009). The success of HIV/AIDS preventive
interventions is reflected in a review by Stall et al. (1988)
that documented the rapid adoption of condom use among
gay men in the early days of the AIDS crisis and concluded
that “AIDS education and prevention campaigns have
resulted in the most profound modifications of personal
health-related behaviors ever recorded (Stall et al., 1988).”
Given the stigmatization and highly politicized nature of
the disease, its spread predominately via sexual activities,
and the vulnerable groups most affected by the disease, it
took considerable determination and persistence at the time
on the part of both the NIH staff and the extramural
researcher community to advance this research agenda.

With the advent of effective combination therapy for
HIV/AIDS in the late 1990s, the focus shifted to the
development and testing of interventions to improve
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adherence to these treatments, a critical issue given that
high levels of adherence were needed to prevent the
development of more resistant strains of HIV. NIMH
developed the first HIV adherence research Funding
Opportunity Announcement (FOA) in 2001 (https://grants.
nih.gov/grants/guide/pa-files/PA-01-073.html) and has
been a leader in stimulating research to design and test
more effective adherence strategies for HIV/AIDS treat-
ments since that time. Indeed, our understanding of how
best to intervene to improve adherence to complex treat-
ment regimens has been greatly influenced by the work on
adherence in HIV/AIDS.

Tobacco control research

Together with many other stakeholders at the federal and
state level, NIH has contributed to one of the most
important public health success stories of the past 40 years:
the recognition of tobacco use as an important cause of
disease, including cancer, cardiovascular and pulmonary
diseases, and the subsequent design, testing and imple-
mentation of successful efforts to reduce smoking rates and
thus the incidence and mortality from smoking-related
diseases. From 1965 to 2014, the prevalence of cigarette
smoking among US adults decreased from 42.4 to 16.8%
(Ginexi & Vollinger, 2016; Office on Smoking and Health,
1965-2014), resulting in the prevention of an estimated 8
million US deaths and the addition of nearly 2 decades of
life to the beneficiaries (Holford et al., 2014).

Much remains to be done, including work to reduce
disparities in tobacco use and tobacco-related disease among
some populations, such as lower SES individuals, individ-
uals with mental health conditions, LGBT populations, and
veterans and members of the military (https://cancercontrol.
cancer.gov/brp/tcrb/monographs/22/index.html). In addition,
the advent and increasing use of e-cigarettes pose additional
questions regarding the health impact, use behaviors, and
addiction potential of these and other nicotine delivery
devices, which are actively being addressed by NCI, NIDA,
NHLBI and other NIH institutes. Nevertheless, the reduction
in smoking and consequent reduction in tobacco-related
disease and death is testament to the progress that can be
achieved when behavioral research is part of a coordinated,
focused, and multilevel set of efforts aimed at changing
policies, social norms, and the behaviors of individuals.

In the early years, when the effects of tobacco use on
health were the subject of heated public and scientific
debate, the NIH conducted and supported important epi-
demiologic and basic biological and mechanistic studies
demonstrating the causal relationship between smoking
and disease (Parascandola, 2001). Additionally, as part of
the early work on tobacco, NIH epidemiologists and bio-
statisticians developed novel methods for analyzing and

evaluating data from epidemiologic studies of cancer risk
factors. This research was critical to the highly influential
1964 Surgeon General’s Report which concluded, among
other things, that cigarette smoking is a cause of lung
cancer in men and a probable cause of lung cancer in
women, and that the magnitude of the effect of cigarette
smoking far outweighs all other factors. The report’s sci-
entific conclusions, and its delineation of the many areas in
which the science remained unclear at the time, helped
usher in succeeding decades of research, advocacy, and
eventually, the implementation of programmatic and policy
interventions that have been instrumental in reducing
smoking and improving the public health.

Research funded by the newly created National Institute
on Drug Abuse (NIDA) in the late 1970’s and early 1980’s
was critical in demonstrating that tobacco use was not
simply a “habit” or a “personal choice;” rather, tobacco
dependence was shown to involve a complex array of
social, psychological, behavioral and biological mecha-
nisms—namely physiological addiction to nicotine
(Parascondola, 2011; Office on Smoking and Health, Office
of the Surgeon General, 1988). This paved the way for
decades of research investigating tobacco as a physically
addictive substance, which in turn led to the development,
testing and implementation of interventions that targeted
multiple levels of influence—from biological (pharma-
cotherapy), behavioral (smoking cessation programs) and
environmental (policy) interventions. In addition, findings
from NIH-funded research on the causal relationship
between exposure to secondhand smoke and disease helped
lead to important environmental and policy changes aimed
at eliminating tobacco smoking in indoor (and, more
recently, some outdoor) environments. The resulting
“smoke-free” policies and laws protect nonsmokers from
exposure to secondhand smoke, reduce smoking preva-
lence among smokers, change social norms about smoking,
and helped bring about a marked decline in the social
acceptability of smoking (https://cancercontrol.cancer.gov/
brp/tcrb/monographs/21/index.html).

In the early 2000s, NCI led efforts that funded the study
and analysis of formerly secret tobacco industry documents
made available to the public through litigation and other
means. The resulting studies transformed public under-
standing of the role of the tobacco industry and its allies in
promoting tobacco use in the U.S. and abroad and con-
tributed to, among other things, greater understanding of
the influence of tobacco product design and marketing on
smoking behavior. In addition, the NCI tobacco control
monograph series has contributed important new findings
to the field. For example, Volume 19, “The Role of the
Media in Promoting and Reducing Tobacco Use,” (2008)
found that the weight of the evidence demonstrates a causal
relationship between tobacco advertising and promotion
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and increased tobacco use. The 2000’s also saw the first
large-scale investment by the NIH in global tobacco con-
trol research, led by the Fogarty International Center (FIC)
and contributing to research capacity for tobacco control in
many low- and middle-income countries (Berg et al.,
2018).

The NIH, and in particular the Institutes most involved
in funding tobacco research (NCI, NIDA and NHLBI),
were also key players in the development of evidence-
based interventions ranging from individual-level smoking
cessation interventions delivered by clinicians (NCI
Smoking and Tobacco Control Monograph 5), to devel-
oping implementation strategies for delivery of evidence-
based cessation strategies to vulnerable populations (Riley
et al.,, 2012; Rigotti & Stoney, 2016), through environ-
mental changes and policies that have been shown to sig-
nificantly prevent smoking and tobacco use (Ginexi &
Vollinger, 2016). Major initiatives such as the Community
Intervention Trial for Smoking Cessation (COMMIT),
begun in 1988 (National Cancer Institute, 1995), and the
American Stop Smoking Intervention Study (ASSIST)
begun in 1991 (National Cancer Institute, 2005, 2006),
were especially important in demonstrating the effective-
ness of large-scale smoking cessation and prevention pro-
grams and policies (National Cancer Institute, 2012). The
NCT’s State and Community Tobacco Control Research
Initiative, begun in 2011, focused on policies related to
secondhand smoke, tax and pricing, and media and mar-
keting strategies through both large-scale research projects
and time-sensitive pilot studies based on input from state
and community partners and the CDC (Schmitt et al.,
2014). Today, NCI's Smokefree.gov initiative, now in its
15th year, provides free, evidence-based quit assistance to
millions of visitors each year through a variety of web and
mobile platforms (https://smokefree.gov).

The passage of the Family Smoking Prevention and
Tobacco Control Act in 2009 granted FDA authority to
regulate the manufacture, marketing, and distribution of
tobacco products to protect public health. As result, the
NIH and FDA formed the Tobacco Regulatory Science
Program (TRSP), overseen by the NIH Office of Disease
Prevention, to establish a comprehensive research agenda
in tobacco regulatory science and to foster tobacco regu-
latory research. Since its inception, the TRSP has imple-
mented the trans-HHS collaborative between the Institutes
and Centers of the National Institutes of Health (NIH) and
the Food and Drug Administration’s (FDA) Center for
Tobacco Products (CTP) and provided support to numerous
investigators to conduct tobacco regulatory research.

Ultimately, NIH’s tobacco control research activities
can be viewed as one of the major behavioral and public
health success stories, highlighting the importance of
intervening at multiple levels from individual-level smok-
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ing prevention and cessation programs through policy and
environmental efforts, as well as the benefits of creating
and sustaining partnerships with other key federal stake-
holders such as the FDA and the CDC.

The advance of randomized behavioral clinical
trials: improving our science to improve the public
health

The randomized controlled trial (RCT) has historically
been the “gold standard” by which biomedical treatments
are determined to be safe and efficacious in preventing
and treating a range of diseases, from cardiovascular
diseases to diabetes and cancer, among many others. The
application of this methodology to behavioral interven-
tions resulted in identification of effective behavioral
approaches to modify risk factors and improve disease
outcomes that were persuasive to the biomedical research
establishment. The 1990’s saw initiation and completion
of two major multi-site behavioral clinical trials that are
highlighted here due to their high visibility, the role they
played in moving the science forward in their respective
fields, and the lessons they can convey about the value
and challenges associated with designing and conducting
rigorous NIH-funded randomized behavioral clinical tri-
als.

The Diabetes Prevention Program (DPP)

The Diabetes Prevention Program (DPP) was a random-
ized, multi-center clinical trial initiated by the National
Institute on Diabetes and Digestive and Kidney Diseases
(NIDDK) in 1995 that compared the ability of an intensive
behavioral intervention emphasizing healthy dietary pat-
terns and physical activity, versus a drug, metformin,
versus a usual care control group, to delay or prevent the
onset of type 2 diabetes in adults with impaired fasting
glucose or prediabetes. Results of prior research showed
not only that individuals with prediabetes face a high risk
of developing diabetes, but that substantial and significant
changes in diet and physical activity behaviors were pos-
sible with intensive lifestyle intervention. The DPP was
thus based on over 30 years of prior behavioral and
biomedical research, from observational to experimental
studies, that translated basic behavioral concepts and
findings—for example, from classical conditioning and
social learning theory—to produce incremental changes in
the ability to produce weight loss through diet and physical
activity.

The DPP was begun in 1996, and enrolled 3234 adults
with impaired glucose tolerance, randomizing them to
receive either intensive lifestyle intervention, metformin,
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or usual care, and following them for incidence of diabetes.
In July of 2001, the Data Safety and Monitoring Board
(DSMB) recommended early termination of the trial. While
both the lifestyle intervention and metformin were found to
be superior to usual care in preventing Type 2 diabetes
(Diabetes Prevention Program Research Group, 2002),
participants who lost weight through dietary changes and
increased physical activity significantly reduced their
chances of developing diabetes relative to taking met-
formin and to usual care. The results showed that a 7%
weight reduction and 2.5 h per week activity increase led
to a 58% reduction in the cumulative incidence of Type 2
diabetes in older insulin-resistant individuals, thus illus-
trating the potential of behavioral interventions to affect
clinically important outcomes of importance to the “end-
users” of medicine.

The success of the DPP illustrates the importance of a
long-term progressive approach to developing robust and
efficacious behavioral interventions for disease risk factors,
and the value of testing these approaches in large-scale,
randomized behavioral clinical trials in order to maximize
the impact of the findings and their ability to influence
clinicians in practice settings. Current research is focusing
on developing the best methods for translating these find-
ings to clinical care and community settings, and recently
the Centers for Medicare and Medicaid Services (CMS) has
agreed to reimburse providers for administering the DPP
intervention following a successful demonstration project
(Centers for Medicare and Medicaid Services, 2017).

The Enhancing Recovery in Coronary Heart Disease
(ENRICHD) Patients Study

In the early 1990’s, evidence had accumulated implicating
two psychosocial factors as increasing the risk of death and
adverse outcomes in patients with myocardial infarction
(MI). Social isolation and low levels of social support were
found in several studies to confer risk of MI recurrence in
MI and CHD patients (Berkman et al., 1992; Williams
et al,, 1992) and similarly, depression in MI and CHD
patients was associated with risk of death and recurrent MI
(Frasure-Smith et al., 1993). Furthermore, these associa-
tions demonstrated a dose-response relationship (Les-
pérance et al., 2002) and plausible biological mechanisms
existed to account for them (Bradley & Rumsfeld, 2015).
Based on this evidence, in June 1992 an NHLBI Working
Group convened to assess the evidence and recommend
next steps, eventually recommending that NHLBI conduct
a clinical trial in cardiac patients to test the effect of
treating depression and perceived lack of social support on
clinical cardiac endpoints.

The Enhancing Recovery in Coronary Heart Disease
(ENRICHD) Patients Study began recruitment in 1996, and

eventually enrolled 2481 patients with low social support
or depression, recruited within 28 days after a myocardial
infarction. The psychosocial intervention consisted of
cognitive behavioral therapy (CBT) adapted for MI
patients, or a social support intervention that focused on
addressing perceived low social support and enhancing
network support, or both (The ENRICHD Investigators,
2000). The primary endpoint was a composite of all-cause
mortality and non-fatal myocardial infarction; several
secondary endpoints were also assessed. Patients were
followed for an average of 29 months.

Results showed that the depression and social support
intervention produced statistically significant but only
modest improvements in depression and social isolation
and did not affect the primary endpoints of death or
recurrent MI (Berkman et al., 2003). These findings, while
disappointing, may reflect the smaller than expected
depression and social support differential between treat-
ment and usual care as well as lack of an optimized
treatment for low social support. Subsequent trials of
depression treatment have demonstrated stronger effects
with more robust, collaborative depression treatment
approaches (Davidson et al., 2013). The ENRICHD trial
results point to the importance of developing and opti-
mizing psychosocial and behavioral interventions to ensure
they are maximally intensive, robust, and can produce
clinically meaningful, not just statistically significant,
changes in psychosocial risk factors of interest, especially
when trial outcomes involve clinical endpoints.

Increasing rigor in behavioral trials research

Conducting clinical trials of behavioral interventions
requires deep knowledge of standard clinical trial princi-
ples of randomization, control groups, sources of bias,
masking, equipoise, analytic strategies appropriate for the
design proposed, power estimates, and design strategies. In
addition, several unique complexities in behavioral clinical
trials that do not arise in trials of pharmacologic agents
(e.g., lack of ability to double-blind; selection of an
appropriate control or comparator group given there is no
“behavioral placebo”) must be addressed thoughtfully and
carefully.

In 2001, with support from the Office of Behavioral and
Social Science Research (OBSSR), the first Summer
Institute on Conducting Randomized Behavioral Clinical
Trials was established. A 2-week residential program
ensured dedicated time for learning and consultation with a
range of world experts in clinical trial design, conduct, and
analysis. Since its inception, the Institute has supplemented
the types of research methods courses typically provided
during graduate and post-graduate training. Although
graduate school programs typically include training in
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experimental as well as quasi-experimental methods,
training opportunities in the design and conduct of tradi-
tional RCTs—which are complex forms of field experi-
ments—are generally not widely available to graduate
students in the behavioral sciences. The Institute was
designed to include specialized training in the unique
complexities that characterize behavioral trials to ensure
these trials are conducted as rigorously as possible.

Today, the Summer Institute continues to train promis-
ing young investigators who are developing, designing,
and conducting behavioral RCTs (https://obssr.od.nih.
gov/training/training-supported-by-the-obssr/institute-on-
randomized-behavioral-clinical-trials/).  Fields repre-
sented by the approximately 700 Fellows who have suc-
cessfully completed the training institute over the last
18 years include PhDs and MDs conducting behavioral
research in clinical, developmental, quantitative, and
experimental psychology; sociology; rehabilitation sci-
ence; nursing; oncology; cardiology; emergency medi-
cine; public health; and many others. More recently, the
Summer Institute has expanded its methodological focus
to include newer trial designs, such as the Multiphase
Optimization Strategy (MOST) and the Sequential Mul-
tiple Assignment Randomized Trial (SMART) design
(Collins et al., 2007). The Summer Institute has also
become a model for other training efforts, with OBSSR
and individual Institutes expanding the topics of Summer
Institute programs to include optimization designs, com-
munity-based participatory research, mixed method
designs, mHealth research, and the use of health behavior
theories in the design of behavioral interventions (see
https://obssr.od.nih.gov/training/training-supported-by-the-
obssr/ for a list of current OBSSR-supported training
programs).

Beyond the randomized clinical trial: promoting
behavioral medicine research
across the translational spectrum

Basic behavioral and social science research
(bBSSR)

The NIH has a long history of investment in basic or
foundational research (Collins et al., 2016), but the
investment of basic behavioral and social science research
(bBSSR) has been a long-standing concern of the research
community. In 2004, the NIH established a Working Group
of the Advisory Committee to the Director (WG-ACD;
NIH, 2004) to examine basic behavioral and social research
across the NIH. Two issues led to the establishment of this
working group and its subsequent report. First, NIMH
reorganized and shifted priorities to research more closely
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aligned with its vision to prevent and cure mental illness,
which resulted in the elimination of support for basic
behavioral and social sciences research that could not make
a strong translational argument for its relevance to mental
illness or was not closely tied to basic brain science
(Holden, 2004). Second, NIGMS, as the primarily basic
science institute of the NIH, was viewed by the research
community as an appropriate home for basic BSSR and
was encouraged by Congress to do so (Kraut, 2004).

The report highlighted a number of basic BSSR findings
that have shaped our understanding of health and illness as
well as emerging opportunities in basic BSSR with a
plausible pathway to being translated to improve health.
The WG-ACD recommended that NIH establish a secure
and stable home for basic BSSR to foster this research
when it is not closely aligned with the disease-focused or
categorical institutes and centers. It also recommended that
basic BSSR potentially applicable to specific diseases,
conditions, or developmental periods, and currently sup-
ported by the categorical institutes and centers, should
continue. The report indicated that OBSSR could play a
greater role in developing basic BSSR priorities, initiatives
and funding via increased planning and budgetary author-
ity.

NIGMS did not expand funding for basic BSSR or
become the secure and stable home for this science as the
WG-ACD envisioned, nor did the OBSSR receive
increased planning and budgetary authority to support
basic BSSR. Under continuing encouragement from the
research community and from Congress to address this
issue, in 2009, the NIH initiated the Basic Behavioral and
Social Science Opportunity Network, or OppNet (https://
oppnet.nih.gov/). Supported initially by funds from the
American Recovery and Reinvestment Act (ARRA) and a
tap (or tax) on the NIH ICs, OppNet sought to advance
basic behavioral and social science research on the nature
of behavior and social systems, and to expand the bBSSR
portfolio by opening opportunities to investigators not
previously supported by the NIH. Over a five-year period
with a budget of approximately $85 million, OppNet
released 23 Funding Opportunity Announcements resulting
in 151 grant awards studying a range of basic processes and
mechanisms in areas such as self-regulation, sleep, stress,
behavioral maintenance, decision making, multisensory
processing, epigenetics, social environment effects on
health, and culture on health. OppNet also funded a variety
of training opportunities, particularly for expanding the
basic science skills of mid- and senior-level career
researchers. An evaluation of the OppNet program con-
cluded that the OppNet researchers were productive, both
in publications and in citations from their publications, and
that approximately 30% of grantees were first time NIH
grantees who conducted research in areas of bBSSR unique


https://obssr.od.nih.gov/training/training-supported-by-the-obssr/institute-on-randomized-behavioral-clinical-trials/
https://obssr.od.nih.gov/training/training-supported-by-the-obssr/institute-on-randomized-behavioral-clinical-trials/
https://obssr.od.nih.gov/training/training-supported-by-the-obssr/institute-on-randomized-behavioral-clinical-trials/
https://obssr.od.nih.gov/training/training-supported-by-the-obssr/
https://obssr.od.nih.gov/training/training-supported-by-the-obssr/
https://oppnet.nih.gov/
https://oppnet.nih.gov/

J Behav Med (2019) 42:34-51

43

to NIH (https://oppnet.nih.gov/wp-content/uploads/2017/
11/OppNet-evaluation-executive-summary.pdf).

Following this five-year funding period, OppNet con-
tinues as a voluntary funding effort with OBSSR matching
the funding of the ICs to support basic BSSR that is trans-
NIH in nature, focused on seeding new or emerging
domains of basic BSSR and developing new basic BSSR
investigators. While OppNet continues to support basic
BSSR via this voluntary model, greater support for trans-1C
basic BSSR that has a plausible translational pathway to
health is clearly needed.

Fortunately, basic BSSR funded by the ICs has
increased over the past few years, from $1.23 billion in
FY14 to $1.99 billion in 2017 (RCDC; https://report.nih.
gov/categorical_spending.aspx). Some of this increase has
been the result of a number of brain research initiatives
including the BRAIN Initiative and Alzheimer’s research.
The first 5 years of the BRAIN initiative have focused on
neurotechnologies, but the second phase, beginning in
2021, will shift focus to integrating these neurotechnolo-
gies to make new discoveries about the brain and behavior,
consistent with its overarching vision to combine “these
approaches into a single, integrated science of cells, cir-
cuits, brain, and behavior.” (NIH, 2014). This second
phase of BRAIN should advance basic BSSR in the cog-
nitive and behavioral neurosciences. The twenty-first cen-
tury Cures Act provided increased funding not only for the
Brain Initiative but also for Alzheimer’s Research, and
these increased sources of funding should improve support
for basic BSSR, particularly in the brain, behavior, and
cognitive sciences (Riley & Blizinsky, 2017).

Early-phase behavioral translation research

NIH’s mission of “Turning Discovery into Health” reflects
its emphasis on translational research, often defined as “the
process of applying ideas, insights, and discoveries gen-
erated through basic scientific inquiry to the treatment and
prevention of human disease” (Editorial, 2004). Early on,
translational research was categorized as consisting of two
stages: T1 research, or “the translation of basic science
discoveries into clinical studies,” and T2 research, or the
translation “of clinical studies into medical practice and
health decision-making in systems of care” (Sung et al.,
2003). More recently, additional categories of the transla-
tional spectrum have been defined (e.g., Khoury et al.,
2007; Fishbein et al., 2016) and there have been attempts to
achieve consensus among researchers regarding number
and definition of translational stages (Fort et al., 2017).
While early-phase translational research (i.e., Tl1
research) is usually defined within the context of biomed-
ical rather than behavioral and social sciences research, T1
behavioral research, or the translation of basic behavioral

and social science discoveries into health-promoting
interventions, is an essential step in the development of
new, more effective behavioral strategies to encourage
behaviors shown to reduce disease and disability, such as
smoking cessation, physical activity, healthy diets, and
adherence to life-saving medical regimens and treatments.
Since the 1980’s, the NIH has been at the forefront of
development and application of strategies for improving
the translation of basic behavioral science discoveries into
practical strategies to improve health as reflected in a
variety of funding initiatives, workshops and conferences.
While one could argue that behavioral interventions have
always been designed based on behavioral theories and lab-
based findings, recognition of T1 or early-phase behavioral
translation research as an area of science in its own right
and deserving of support from targeted funding opportu-
nities is a relatively recent phenomenon, occurring largely
within the past 40 years (Czajkowski et al., 2016).

NIH Institutes such as NIMH and NIDA were early
leaders in promoting recognition of and funding for early-
phase translational behavioral research. In 2000, the
NIMH’s Advisory Council released a report on “Trans-
lating behavioral science into action” (DHHS, 2000) which
outlined challenges to the integration of basic and clinical
scientists in mental health research, including different
funding sources for basic versus clinical scientists (e.g.,
NSF vs. NIH funding); institutional policies and structures,
e.g., housing of basic and clinical scientists in different
locations, cost-sharing of indirect costs (working across
departments often entails giving up indirect costs); and
cultural issues, including the “siloing” of academic pro-
gramming and curricula, limiting cross-disciplinary work.
The report also provided a series of recommendations to
address these barriers, including establishing translational
behavioral science research as a priority funding area for
NIMH, develop a strategy for its systematic development,
and develop innovative approaches for supporting transla-
tional research in the behavioral sciences. This report was
followed by additional workshops and publications that
contained similar recommendations (Muehrer et al., 2002).

The 1990’s and early 2000’s saw a number of efforts to
stimulate basic-to-clinical behavioral translation, most
notably led by NIDA and its spearheading of several
funding opportunity announcements (FOAs) aimed at
translating basic cognitive, behavioral and social science
research into more effective behavioral interventions for
addictive disorders. In particular, Dr. Lisa Onken and her
team in the Behavioral Therapies Development branch of
NIDA were responsible for stimulating cutting-edge
translational science through workshops and FOAs that
explored the potential for basic behavioral and neuro-
science research to inform clinical research on drug abuse
and mental health disorders. These efforts continue to the
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present day with FOAs sponsored by NIDA and NIAAA
that support pilot and feasibility studies for the develop-
ment and testing of novel prevention interventions in the
area of drug and alcohol use/abuse (https://grants.nih.gov/
grants/guide/pa-files/PA-18-067.html) and NIMH-funded
RFA programs designed to support the efficient pilot test-
ing of novel psychosocial therapeutic and preventive inter-
ventions for mental disorders in adults and children using an
experimental therapeutics approach (https://grants.nih.gov/
grants/guide/rfa-files/RFA-MH-18-704.html).

Several types of NIH funding mechanisms are especially
appropriate and often used to support investigator-initiated
early-phase translational research. The R21 mechanism is
often used for innovative, exploratory/developmental
research projects (e.g., https://grants.nih.gov/grants/guide/
pa-files/PAR-18-018.html). The Exploratory/Developmen-
tal Phased Innovation grant mechanism (R21/R33) com-
bines a 2 year exploratory, planning and/or feasibility
phase followed by transition to a 3-year replication and/or
efficacy testing phase (e.g., see https://grants.nih.gov/
grants/guide/pa-files/PAR-18-086.html and https://grants.
nih.gov/grants/guide/pa-files/PAR-18-307.html). The P20
Exploratory Grant has also been used effectively by some
Institutes to encourage early-phase animal and human
behavioral translation research (as in the Exploratory
Centers for Translation on the Clinical Neurobiology of
Drug  Addiction—http://grants2.nih.gov/grants/guide/rfa-
files/RFA-DA-09-012.html).

A number of Institute-initiated programs have been
critical in promoting early-phase translational behavioral
research using a variety of grant and contract mechanisms.
Selected examples are provided in Table 2.

Along with the funding of individual studies and pro-
grams of research that have served to advance early-phase
behavioral translational science, NIH has served an
important role in stimulating the creation of several
frameworks and/or methods that can be used to achieve a
more systematic approach to behavioral intervention
development. These include the Stage Model of Treatment
Development (Rounsaville et al., 2006; Onken et al.,
2014); the ORBIT model for developing behavioral treat-
ments for chronic diseases (Czajkowski et al., 2015); and
the NIH Science of Behavior Change Program’s mecha-
nistically-focused experimental medicine approach (Niel-
sen et al., 2018).

Dissemination and implementation research

Although there have been important advances in clinical
trials of behavioral interventions over the last 40 years,
translating the findings from well-controlled trials of
research participants to real-world contexts involving
complex patients in everyday settings has been tackled less
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frequently in behavioral medicine. Because clinical trials to
establish efficacy and, to lesser extent effectiveness, enroll
participants who are well-characterized in a controlled
research environment, additional efforts to understand how
to effectively translate evidence-based interventions into
clinical practice and communities is required. Dissemina-
tion research—which studies how information and mate-
rials related to interventions is distributed to a targeted
health-related audience—and implementation research—
the investigation of strategies to increase the update of
interventions to improve clinical practice and patient out-
comes—address the development, testing, and effective-
ness of these translational strategies. Both aim to integrate
evidence-based practices into routine clinical practice and
everyday use.

Across all areas of medicine, it has been estimated that it
takes an average of 17 years before only 14% of research
findings lead to widespread changes in care (Balas &
Boren, 2000). This inefficiency results in substantial
human and financial costs, and dissemination and imple-
mentation (D&I) research aims to reduce that timeframe so
that evidence-based practices are more effectively and
more frequently taken up to improve health. Although a
reasonably new area of research, this complex field of
study to investigate strategies for improving our ability to
integrate evidence-based practices into routine clinical
practice and everyday use is increasingly being employed
by behavioral scientists to ultimately improve population
health.

Implementation strategies focus on behaviors by
patients, providers, families, healthcare systems, and/or
communities to identify the barriers to implementing evi-
dence-based interventions and identify potential strategies
or adaptations necessary to address these barriers. This
work is strongly informed by contextual factors such as
environmental factors, cultural influences, economic and
other social determinants, and community resources. Many
successful implementation efforts involve tailoring inter-
ventions to relevant contextual factors, making this
essential research in understanding how to best reach rural
and other underserved populations and individuals residing
in developing areas of the world. Important metrics for
successful implementation include factors such as uptake,
acceptability, reach or spread, sustainability, and cost or
burden.

NIH has had a strong interest in fostering dissemination
and implementation efforts over about the last 20 years, by
issuing a variety of funding opportunities and programs for
conducting research in this space (see https://grants.nih.
gov/grants/guide/pa-files/PAR-18-007.html for the most
recent example), sponsoring conferences and workshops,
and, in more recent years, developing and sponsoring
training opportunities in dissemination and implementation
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Table 2 Examples of institute-initiated initiatives in early-phase translational behavioral research

Initiative

Description

Website/url

Work, family and health network

Translational behavioral science research consortia

(TBSRC)

Transdisciplinary tobacco use research centers

(TTURC) program

Transdisciplinary research on energetics and cancer

(TREC) program

Obesity related behavioral intervention trials

(ORBIT) consortium

Translating basic behavioral and social science
research discoveries into interventions to improve

health-related behaviors

Roybal centers for translational research on aging

Science of behavior change (SOBC) initiative

NICHD network supporting research across the translational
spectrum—from pilot studies through full-scale
randomized trials and implementation studies in
workplace settings—focused on workplace structures,
systems and policies that lead to better individual and
family well-being and health

Broad agency announcement (BAA) that funded two 5-year
contracts by the National Heart, Lung, and Blood Institute
(NHLBI) in 2002 to translate basic behavioral science
theory and findings into interventions for heart, lung, and
blood diseases and disorders

10-year initiative funded by NCI in partnership with NIDA
and the National Institute on Alcohol Abuse and
Alcoholism (NIAAA) in 2004 to support basic and
applied research on tobacco use

10-year initiative funded by NCI in 2006 that connected
basic biological and behavioral scientists with applied
researchers to identify and test interventions to reduce the
burden of obesity

Cooperative agreement (U01) funded in 2008 by the NHLBI
in partnership with NCI, NICHD, NIDDK and OBSSR to
translate findings from basic research on human behavior
to develop more effective interventions for reducing
obesity and improving obesity-related health behaviors

Program announcement (PA) developed in 2011 by OBSSR
which funded 17 grants across several Institutes focusing
on translation of basic behavioral science findings into
preventive and therapeutic interventions for diseases and
disorders ranging from hypertension, cardiovascular
disease and cancer to obesity and diabetes

Through the Roybal Centers, NIA supports research to
(develop and test new and innovative ideas for early stage
and late stage translation of basic behavioral and social
research findings about established or hypothesized
mechanisms of action, at the individual or population
level, into programs and practices that will improve the
lives of older people and the capacity of institutions to
adapt to societal aging

The NIH Office of the Director supports this Common Fund
initiative which funds basic behavioral research to
identify common mechanisms underlying multiple
diseases and health problems and translational research to
develop and test interventions to alter health-related
behaviors based on an experimental medicine approach to
behavior change research

http://grants.nih.gov/grants/
guide/rfa-files/RFA-HD-
07-101.html

http://grants.nih.gov/grants/
guide/notice-files/NOT-
HL-02-005.html

http://cancercontrol.cancer.
gov/brp/terb/tturc/about.
html

https://cancercontrol.cancer.
gov/brp/hbrb/trec/index.
html

http://grants.nih.gov/grants/
guide/rfa-files/RFA-HL-
08-013.html

http://grants.mh.gov/grants/
guide/pa-files/PA-11-063.
html

https://grants.nih.gov/
grants/guide/rfa-files/rfa-
ag-19-006.html

https://commonfund.nih.
gov/behaviorchange/
index

research. NIMH released its first program announcement on
dissemination research in mental health in 1999 (see https://
grants.nih.gov/grants/guide/pa-files/PA-99-068.html),  fol-
lowed by additional funding opportunity announcements in
2002 and a 2004 “Advancing the Science of Implementa-
tion” Workshop (Chambers, 2008). These activities were
closely paralleled by the NCI, whose dissemination and
implementation research initiatives included funding a series
of diffusion and dissemination grant supplements in 2002
and development of the “Cancer Control P.L.AN.E.T.”

website and initiative in 2003 (https://cancercontrolplanet.
cancer.gov/planet/). In 2014, NHLBI created the Center for
Translation Research and Implementation Science (CTRIS)
specifically to encourage and support research to identify
effective strategies for ensuring successful integration of
evidence-based interventions into healthcare, school, and
community settings.

Beginning in 2005, D&I activities and funding
announcements were becoming more widespread across
the NIH, with eight Institutes, Centers and Offices (ICOs)
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signing onto dissemination and implementation research
program announcements. The first NIH conference on
dissemination and implementation research was held on the
NIH campus in 2007; by 2012 (the fifth NIH D&I con-
ference), over 1200 registrants enrolled to hear talks
spanning the spectrum of D&I research, and the annual
meeting, now in its 11th year, continues to grow each year.
In 2009 12 ICOs and OBSSR had signed on to reissue the
program announcements and in 2016 17 ICOs + OBSSR
had signed onto the D&I program announcements.

In 2010, the Center for Scientific Progress developed a
standing review committee—the Dissemination and
Implementation Research in Health (DIRH) Study Sec-
tion—and in 2011, the first Training Institute for Dissem-
ination and Implementation Research was held, with
support from the Office of Behavioral and Social Sciences
Research (OBSSR) in the Office of the Director at NIH.
The 8-year-old program continues to train young as well as
established researchers from around the world to ensure
that resources to develop and test interventions for efficacy
are not wasted because of a lack of knowledge regarding
how to implement treatments in real-world settings.

NIH staff have been instrumental in the application of
evidence-based behavioral strategies to policy and medical
practice, a key dissemination and implementation activity.
The NIH Office of Disease Prevention (ODP) serves as the
NIH’s liaison to the United States Preventive Services
Task Force (USPSTF), which reviews the literature and
provides recommendations about clinical preventive ser-
vices. Guidance from the USPSTF often centers on the
impact of behavioral counseling, based on evidence largely
gleaned from NIH-supported research.

Ultimately, behavioral scientists have had an important
role in developing the interdisciplinary science of dissem-
ination and implementation, and the NIH has made sig-
nificant efforts over several decades to support
dissemination and implementation science to help close the
“research to practice gap.”

Advances in measurement: behavioral medicine
and the science of assessment

“The grandest discoveries have been but the rewards of
accurate measurement” (Thomson, 1871), and the behav-
ioral and social sciences are entering a period of advances
in accurate measurement that may lead to breakthroughs in
our understanding of behavior and social systems. Tech-
nological advances of smartphones, wearables, and home-
based sensors (Cornet & Holden, 2018) and the increasing
access and use of administrative and commercial data from
the daily interactions of individuals with technology
(Pentland et al., 2009) have revolutionized direct obser-
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vation from a labor and resource intensive measurement
approach to an automated, predominately passive, and
increasingly reliable and accurate measurement approach.
Even the staple of behavioral and social sciences research,
survey items and questionnaires, have been greatly
improved with advances in modern psychometrics and
Ecological Momentary Assessment (EMA). The contribu-
tions of NIH to these efforts is extensive, and the following
are but a few key efforts of the NIH that contributed to
advances in measurement.

Mobile, wireless, and sensors

The same year as the release of the iPhone, 2007, the NIH
initiated the Gene, Environment and Health Initiative (GEI;
NIH, 2007). Alongside research on innovative genomic
tools, the GEI included research on innovative environ-
mental measurement tools including environmental sensors
for personal exposure assessment, biological indicators of
environmental stress, improved measures of diet and
physical activity, and tools to measure exposure to psy-
chosocial stress and addictive substances. The GEI was the
crucible for many subsequent NIH-supported efforts in the
last decade including the Mobile Data to Knowledge pro-
ject of the Big Data to Knowledge Initiative (Kumar et al.,
2015), the annual mHealth Training Institute, and a number
of NIH initiatives including Mobilizing Research (RFA-
OD-15-129) and Intensive Longitudinal Analysis of Health
Behaviors (RFA-OD-17-004).

Behavioral informatics

Sources of digital data relevant to understanding behavior
in context include data from cell phones, social media,
internet searches, and various administrative databases.
There have been numerous NIH FOAs to encourage the
uses of these data for behavioral and social sciences
research, and NCI’s Health Communication and Infor-
matics Research Branch has spearheaded many NIH efforts
in behavioral informatics and social media [e.g., see “In-
novative Approaches to Studying Cancer Communication
in the New Media Environment” (PAR-18-638) and the
biannual Health Information National Trends Survey
(HINTS) which captures the US public’s health attitudes,
pursuit of health information, and experiences exchanging
health information with providers (Hesse et al., 2017)].
One increasing source of health data has come from the
electronic health record (EHR). Recognizing this increas-
ing source of health research data and the dearth of social
and behavioral aspects of health contained in the EHR,
OBSSR and NCI, along with other federal partners, sup-
ported an Institute of Medicine report on Capturing Social
and Behavioral Domains and Measures in Electronic
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Health Records (IOM, 2014). This report identified key
domains and measures for inclusion in the EHR that would
be useful for the patient-provider decision making, for
population health monitoring and policymaking, and for
health research. The subsequent efforts by the Office of the
National Coordinator for Health Information Technology
(ONC) and population health provisions within the Patient
Protection and Affordable Care Act (ACA); have ensured
that social and behavioral domains are more integrated into
the EHR and the healthcare delivery system.

Modern psychometrics and EMA

Among the first round of NIH Roadmap (now Common
Fund) initiatives in 2004 was the Patient Reported Out-
comes Measurement Information System (PROMIS) with
the goal of leveraging recent advances in information
technology, modern psychometrics, and qualitative item
research methods to develop item banks measuring various
domains of physical, mental, and social health applicable
across a wide range of health research (Cella et al., 2007).
A less well understood but equally important goal of the
PROMIIS Initiative was to standardize the metric or scale
on which any patient-reported measure of a given domain
could be expressed, greatly facilitating data sharing and
harmonization (Choi et al., 2014). Two years after the
initiation of PROMIS, in 2006, the NIH Blueprint for
Neuroscience Research initiated the NIH Toolbox effort
which utilized similar measurement development princi-
ples as PROMIS to develop and test performance measures
for sensory, motoric, cognitive, and emotional domains
(Gershon et al., 2010). Along with two other measurement
systems, NeuroQoL and ASCQ-Me, that were developed
similarly using item response theory (IRT), these mea-
surement systems are available at www.healthmeasures.
net.

In addition to supporting advances in the development
of self-report tools, the NIH has also supported the devel-
opment of computer platforms for administering and
scoring these tools. The healthmeasures.net tools all utilize
computer adaptive testing which not only automates
administration and scoring but also leverages IRT to
administer items more flexibly and efficiently (Bass et al.,
2015). Another advance in self-report administration has
been the use of EMA (Shiffman et al., 2008). In 2003, the
NCI led a meeting on the Science of Real-time Data
Capture which led to a subsequent publication by the same
name (Stone et al., 2007). At that time, EMA had begun to
be used for research purposes, primarily on PDAs or
combinations of pagers, text messages, and/or paper dia-
ries, and the field needed guidance on best practices for
EMA based on the science underlying real-time data cap-
ture. This meeting and subsequent publications helped

prepare the field for the proliferation of EMA research use
resulting from the advent of the smartphone.

Conclusion

This review illustrates the important role played by NIH-
supported behavioral and social sciences research in the
advances made in the science and practice of behavioral
medicine as a field over the past 40 years. Behavioral
medicine research has matured into an established and
respected part of the NIH research portfolio, but the path to
its current state at the NIH has not always been straight-
forward nor well-supported, and NIH staff in the behav-
ioral and social sciences have addressed numerous
challenges and impediments in the past 40 years to con-
tinue the progress in behavioral medicine at the NIH. The
NIH always has been a primarily biomedical institution,
with resulting pressures to emphasize biological causes of
diseases and their treatment. As illustrated by its 40 year
history, for behavioral medicine research to flourish in this
environment requires adopting methods and approaches
that are persuasive to the biomedical community, inte-
grating behavioral and social science questions within
larger biomedical initiatives, encouraging innovative, rig-
orous, and compelling research from the behavioral and
social sciences research community, communicating this
research in the context of its public health relevance,
advocating vigorously for critical research needs, and being
opportunistic and persistent in supporting behavioral and
social sciences research relevant to the health of the nation.
The current state of behavioral medicine at the NIH could
not have been achieved without these efforts, not only from
NIH leaders in the field, but also from the many NIH staff
who steward behavioral and social science research port-
folios, from the behavioral medicine research community,
and from various stakeholders who value the importance of
this research for improving health and who advocate for its
support.

That behavioral medicine research is established and
respected at the NIH is an important achievement; how-
ever, gains over the past 40 years can deteriorate quickly
without continued efforts to advance behavioral and social
sciences research and to apply this research to pressing
public health needs. For example, the increasing rates of
obesity, particularly in children, threatens to roll back years
of progress in preventing and treating chronic diseases such
as cardiovascular disease, cancer and diabetes (https://
www.cdc.gov/obesity/data/adult.html). To address this
problem, the NIH has developed a variety of initiatives and
funded many investigators in both the biomedical and
behavioral sciences to investigate the causes and conse-
quences of obesity and to develop effective interventions.
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New NIH programs of research are underway to increase
our understanding of obesity and its related biological,
behavioral, psychosocial and environmental correlates,
potentially leading to improved preventive and therapeutic
interventions and ultimately, to reductions in obesity and
its adverse consequences. An example of a new approach
to this long-standing health problem is the Accumulating
Data to Optimally Predict obesity Treatment (ADOPT)
Core Measures project (MacLean et al., 2018) which seeks
to identify factors predicting weight loss and its mainte-
nance to more precisely tailor weight loss interventions and
improve their sustainability. The NIH Obesity Task Force,
which is charged with stimulating and coordinating obe-
sity-related activities across the NIH (see https:/
obesityresearch.nih.gov/about/), disseminates up-to-date
information about current funding opportunities and
ongoing programs of research (for a listing of current
obesity-related initiatives and activities see https:/
obesityresearch.nih.gov/funding/funding.aspx).

Another critical public health issue is continued
widening of health disparities. While considerable research
has documented the nature and extent of these disparities,
research that targets malleable social mechanisms and tests
interventions to reduce these disparities is lagging. BSSR
initiatives are playing and will continue to play a key role
in addressing disparities in health based on race/ethnicity,
gender, socioeconomic status, geographic location, sexual
minority status and other characteristics. NIH Institutes,
Centers and Offices, including the National Institute on
Minority Health and Health Disparities (NIMHD), the
Office of Research on Women’s Health (ORWH) are
charged with supporting research and other activities to
elucidate the causes, consequences, and potential remedi-
ating strategies for these and other disparities in health.
Examples of initiatives include the NIMHD Transdisci-
plinary Collaborative Centers (TCC) for Health Disparities
Research on Chronic Disease Prevention program (https://
www.nih.gov/news-events/news-releases/nih-establishes-
new-research-program-address-health-disparities-chronic-
diseases) which is supporting two centers charged with
developing, implementing and disseminating community-
based, multilevel interventions for chronic diseases
(CVD, diabetes, cancer).

Opioid Use Disorder (OUD) and overdoses are highly
salient and pressing public health crises receiving increased
attention at the NIH. With additional funding from Con-
gress beginning in FY18, the NIH is doubling its invest-
ment in research to address the opioid crisis via the Helping
to End Addiction Long-term (HEAL) Initiative ((https://
www.nih.gov/research-training/medical-research-initiatives/
heal-initiative). Following three HEAL Initiative workshops
focusing predominately on biomedical research needs (e.g.,
medication development for new OUD treatments or non-
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addictive pain management), the OBSSR worked with NIH
leadership and the HEAL Initiative to hold a workshop on
“Contributions of Social and Behavioral Research in
Addressing the Opioid Crisis” (https:/www.nih.gov/
heal-initiative/full-summary-contributions-social-behavioral-
research-addressing-opioid-crisis). This meeting specified
key actionable social and behavioral science findings that
can be brought to bear immediately to address the opioid
crisis, and identified critical short-term, as well as potential
mid-term and longer-term research priorities that have the
potential to improve the opioid crisis response. The results
from this meeting are informing the development of funding
announcements that will address the social and behavioral as
well as the biomedical research needs to address this critical
public health crisis.

Through these and other initiatives, behavioral medicine
research at the NIH continues to contribute to advancing
the science of behavior while offering solutions to signif-
icant clinical and public health problems, demonstrating its
critical importance both within the NIH and in the public
health arena.
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