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Translational, transdisci-

plinary, and transforma-

tional research stands to

become a paradigm-shifting

mantra for research in health

disparities. A windfall of re-

search discoveries using

these 3 approaches has in-

creased our understanding

of the health disparities in

racial, ethnic, and low so-

cioeconomic status groups.

These distinct but related

research spheres possess

uniqueenvironments,which,

when integrated, can lead to

innovation in health dispar-

ities science.

In this article, we review

these approaches and pro-

pose integrating them to

advance health disparities

research through a change

in philosophical position

and an increased empha-

sis on community engage-

ment. We argue that a bal-

anced combination of these

research approaches is

needed to inform evidence-

based practice, social ac-

tion, and effective policy

change to improve health

in disparity communities.
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THE FIELD OF HEALTH DISPAR-

ities science has reached an impor-
tant crossroad with the need for
a paradigm shift. Progress in re-
search to reduce the health dispar-
ities gap that exists for racial and
ethnic minorities, rural, and low
socioeconomic populations has
been slow despite significant recent
advances in science. But today, high
throughput technologies for trans-
lational research and the application
of genomic and molecular data to
facilitate the discovery of new ther-
apies is beginning to offer promise
for disparity-reduction efforts.1 The
field of medicine has entered a rev-
olutionary period that offers the
unprecedented opportunity to iden-
tify risk of disease, based on precise
molecular knowledge, and the
chance to preempt disease condi-
tions. As a result of the accelerated
science discoveries and technologi-
cal revolution, the potential for
eliminating disparities
is proliferating.

The National Institutes of Health
(NIH) is the primary federal agency
for conducting and supporting bio-
medical research to improve health
and save lives. In 1999, the NIH
identified the reduction of socio-
economic and racial/ethnic dispar-
ities in health as a major priority for
public health practice and re-
search.2 The establishment in law
of the National Center on Minority
Health and Health Disparities
(NCMHD) in 2000 has provided
a source of ongoing critical support
for health disparities research and
assures continuous, effective

coordination of health disparities
research programs across the NIH.3

Public Law 106-525 gave the
NCMHD grant funding authority
and broadened its constituency
base. Since then, the NIH has made
profound changes in health dispar-
ities research, embracing ap-
proaches that are participatory and
cross-disciplinary. Some aspects of
these changes represent a deepen-
ing of the scientific knowledge
process already in motion; other
changes represent a growing shift
in philosophical view of health
disparities as a social justice issue
with need for full social engage-
ment. In the last 2 decades we have
had an exponential increase in
identifying broader determinants
of health.4,5 The current landscape
of health disparities science in-
cludes an understanding of the
complex associations between bi-
ological and nonbiological deter-
minants of health.6–8 Over the
same time period, training and
mentoring of new investigators to
address health disparities has pro-
gressed, creating a larger, multidis-
ciplinary workforce.9

In his classic book, The Structure
of Scientific Revolutions, Kuhn10 ex-
plains that paradigm shifts occur
when scientists encounter anoma-
lies that cannot be explained by the
universally accepted paradigm in
which progress has been made. The
paradigm shift, in his view, is not
simply the current theory, but full
engagement of the world in which
the theory exists and features of
the landscape of knowledge that

scientists can identify around them.
When enough significant anoma-
lies have accrued within a current
paradigm, the scientific discipline is
thrown into a state of crisis,
according to Kuhn, and the old
ways of making sense of the world
are no longer useful.

We provide a model for such
a paradigm shift through the bal-
ance and integration of transla-
tional, transformational, and
transdisciplinary thematic re-
search. We also attempt to con-
ceptualize these 3 approaches as
a guide for advancing the science
of health disparities research
through a change in philosophical
position and community engage-
ment. Translational, transforma-
tional, and transdisciplinary
thinking are currently important
dimensions of ‘‘paradigm-shifting’’
research. We argue that a bal-
anced combination of these re-
search approaches is needed to
inform evidence-based practice,
social action, and effective policy
change to affect change and close
the health disparity gap. Figure 1
represents the triad of transla-
tional, transformational, and
transdisciplinary health disparities
research. These 3 spheres of re-
search are often separate and dis-
parate. Sometimes there is overlap
where the 2 spheres are linked
and working together. There is the
rare occasion when all 3 spheres
of research are aligned and inter-
sect. We call for an integrated
approach for positive transforma-
tion in disparities research.
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TRANSLATIONAL HEALTH
DISPARITIES RESEARCH

The term translational research
is traditionally defined at the NIH to
mean translation of knowledge or
science from the molecular or bi-
ological level to practical use, in-
cluding clinical practice and applied
technology. The phrase ‘‘from
bench to bedside’’ encapsulates the
idea behind translational research.

We define translational health
disparities research as research that
links or translates basic science (bi-
ological, genetic, social, political, and
environmental) discoveries to prac-
tical, applicable strategies and ef-
fective policies to improve health
outcomes in health disparity popu-
lations. Health disparities re-
searchers have appropriately adop-
ted the phrase ‘‘from bench to
bedside to curbside’’ to include the
important aspect of outreach and
dissemination research. Transla-
tional health disparities research is
bidirectional and cyclical, not linear;
it occurs along a continuum from
discovery to development to deliv-
ery and back to development and
discovery and involves the fol-
lowing domains: (1) basic science
discovery, (2) testing and applica-
tions in developmental stages, (3)
outreach and dissemination of

findings, and (4) adoption and
implementation.

Figure 2 illustrates the bidirec-
tional and cyclical dimensions of
translational research. Discoveries in
basic science include the identifica-
tion of a promising molecule or gene
target or the findings of new results
in epidemiologic, environmental,
or sociological studies. This discov-
ery phase is followed by early and
late translational phases of testing,
clinical trials, and intervention de-
velopment. When enough data and
evidence have been generated, re-
search results from the develop-
mental phase are disseminated to
clinical practice, public health pro-
grams, and community settings.11–13

The dissemination research period,
also known as the delivery phase, is
critical as it has the potential to
inform policy and generate guide-
lines. It is also the phase to explore
receptiveness or compliance to the
new discovery or science. During
the adoption phase, the research
results are implemented and the
new approach, idea, or technology is
institutionalized. Prior to the adop-
tion phase, dissemination of findings
in the delivery phase may need to
be assessed, evaluated, and retested
to inform the discovery phase. Table
1 illustrates the bidirectional and
cyclical stages of the translational
continuum for health disparities

research from discovery to devel-
opment, delivery, and adoption.

An example of health disparities
research applied across the trans-
lational research continuum is
obesity research. Obesity is one of
the diseases that disproportionately
affect the health of racial and
ethnic minority populations in the
United States. For example, Blacks
and Hispanics had a 51% and
21% higher prevalence of obesity,
respectively, than did Whites in
2006 to 2008.14 Several transla-
tional research studies on obesity
have been conducted leading to
our understanding of the complex
factors associated with the perva-
siveness of obesity. The continuum
of discoveries related to obesity
from the cellular and molecular
level to prevention and treatment
have resulted in progress in com-
bating the disease.15–17 Current re-
search efforts are aimed at eluci-
dating the complex genetic,
behavioral, and social relationships
causing obesity, with focused ef-
forts to advance treatment and
prevention using translational ap-
proaches.18,19

In general, translational health
disparities research is a process that
is needed to move our under-
standing of the science from dis-
covery into policy and practice.
The Clinical and Translational

Science Awards (CTSA) Program
was established at the NIH in Oc-
tober 2006 to provide an infra-
structure that could accelerate
clinical translational science from
bench to bedside. The purpose of
the CTSA Program is to assist in-
stitutions to forge an integrative
academic home for Clinical and
Translational Science. The intent of
the awards is to consolidate re-
sources to: (1) captivate, advance,
and nurture a cadre of well-trained
multi- and interdisciplinary investi-
gators and research teams; (2)
create an incubator for innovative
research tools and information
technologies; and (3) synergize
multidisciplinary and interdisci-
plinary clinical and translational
research to catalyze the application
of new knowledge and techniques
to clinical practice. The CTSA con-
sortium is intended to serve as
a magnet to concentrate basic,
translational, and clinical investiga-
tors, community clinicians, clinical
practices, networks, professional so-
cieties, and industry to facilitate the
development of new professional
interactions, programs, and research
projects. It is anticipated that
these new institutional arrange-
ments will foster the development
of a new discipline of clinical and
translational science that will be
much broader and deeper than

Figure 1—The intersections of translational, transformational and

transdisciplinary research.

Figure 2—Translational continuum for health disparities research.
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would separate domains of clinical
investigation. At least 8 of the 42
awardees of the CTSA program
have some focus on health dispar-
ities,20 and 1 of the 5 goals adopted
as a strategic goal for the CTSA
consortium was ‘‘Enhance the
health of our communities and our
nation,’’ which includes implement-
ing research best practices aimed at
reducing health disparities.21

TRANSFORMATIONAL
HEALTH DISPARITIES
RESEARCH

Transformative or transforma-
tional research is a term that has
been used by the National Science
Foundation and defined as:

Research driven by ideas that have
the potential to radically change
our understanding of an important
existing scientific or engineering
concept or leading to the creation
of a new paradigm or field of
science or engineering. Such re-
search is also characterized by its
challenge to current understanding
or its pathway to new frontiers.22

In adopting this term, we define
transformational health disparities
research as pioneering research
that creates a new paradigm or
concept in our understanding of

health disparities. Transforma-
tional approaches in health dispar-
ities research is at the core of the
‘‘Kuhnian paradigm shift’’ de-
scribed earlier. For health dispar-
ities research, we argue that this
approach requires a fundamental
change in philosophical position to
raise an aspect of health inequality
to a more significant level of scien-
tific importance and investigation.
Health disparity research is cur-
rently based on a synthesis of
a great deal of biomedical, social,
and behavioral science. The built
environments in which people live
and work have different structures
(social, political, economic) that
shape health. These differences in
structure contribute to outcomes in
the health and well-being of indi-
viduals and communities. In this
context, transformational health
disparities research considers
structural inequalities and provides
the basis for scientific innovation
that will ultimately influence prac-
tical implementation in communi-
ties to improve health. The ideal
outcome of transformational re-
search is a paradigm shift that
causes the scientific community to
see problems in an entirely differ-
ent way. Transformational research

ideas are high risk and can be
identified both prospectively and
retrospectively. Because one cannot
predict whether a transforma-
tional idea or approach will result
in desired outcomes, it is still
critical to engage in the research
because knowledge is gained and
lessons are learned. This is true
whether the results prove to be
transformational.

For example, transformational
research identified prospectively
and retrospectively was the discov-
ery of the peptic ulcer disease
caused by a bacterial infection.
Warren observed bacteria coloniz-
ing the stomach in patients from
which biopsies had been taken. He
made the crucial observation that
signs of inflammation were always
present in the gastric mucosa close
to where the bacteria were seen.23

Marshall, a young clinical fellow,
became interested in Warren’s
findings and together they initiated
a study of biopsies from 100 pa-
tients.24 After several attempts,
Marshall succeeded in cultivating
the unknown bacterial species
(later denoted Helicobacter pylori)
from several of these biopsies. To-
gether they found that the organ-
ism was present in almost all pa-
tients with gastric inflammation,
duodenal ulcer, or gastric ulcer.25

Based on these results, they pro-
posed that H. pylori is involved in
the etiology of these diseases.
Against the prevailing theories that
stress and lifestyle were the major
causes of peptic ulcer disease,
Marshall and Warren pioneered
research that firmly established H.
pylori as the cause for more than
90% of duodenal ulcers and up to
80% of gastric ulcers. Their discov-
ery meant that this condition could
be cured by antibiotics. This work
has stimulated further research to
better understand the link between
chronic infections, stress, lifestyle, and
diseases such as cancer.26–28

Transformational health dispar-
ities research begins with an un-
derstanding of the current state of
the research and the context, cul-
ture, and values in which it exists.
This provides a framework for cre-
ating a vision and formulating the
research idea. A crucial component
of this approach is the focus on
innovation and testing of new ideas
regardless of anticipated risks. Ide-
ally the innovation proves useful
and generates a transformational
idea. There may be opponents or
critics but, with time, the idea is
adopted by the science community
and becomes institutionalized.

We propose 6 general elements
of transformational health dispar-
ities research:

1. Examination of the current
institutional or societal culture;

2. Creation of idea with a vision
or philosophical position;

3. Development of high risk idea;
4. Identification of the struc-

tural, systematic, or process
changes that are needed with
a focus on innovation;

5. Testing and implementation
of the idea; and

6. Institutionalization of the
new idea.

Transformational projects in
health disparities tend to move the
paradigm from detection and
correlation studies to causation and
intervention studies. An example of
disparities research that has been
transformational is the body of
evidence from the British Whitehall
studies. The results illuminated un-
derstanding on the phenomenon
of the social gradient and health.
The original Whitehall study in-
vestigated cardiorespiratory disease
prevalence and mortality rates
among male civil servants over
a10-year period and found a strong
association between grade level of
employment and mortality rates.29

These findings and subsequent

FIGURE 3—Innovations in health disparities science at the

intersections of translational, transformational, and

transdisciplinary research.
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studies on social determinants of
health have spurred radical
changes in the field and on health
disparities research. Global interest
led to the World Health Organiza-
tion (WHO) creation of the WHO
Commission on the Social Deter-
minants of Health. Its recent re-
port, Closing the Gap in a Genera-
tion: Health Equity Through Action
on the Social Determinants of
Health, succinctly summarizes the
current state of knowledge and
provides 3 overarching principles
for reducing health inequalities: (1)
improve daily living conditions;
(2) tackle the unequal distribution
of power, money, and resources;
and (3) measure and understand
the problem and assess the results
of action. The implication of the
social determinants approach to
health disparities research is that
the link between poor health and
disease is often the result of social,
political, and economic factors
rather than biological ones. These
nonbiological facts of life often con-
tribute to ill health in populations

that are socially, politically, and
economically disadvantaged.30

In a prospective approach to
transformative research, NIH
launched the Transformational
R01 Research Program in Sep-
tember 2008 under the NIH
Roadmap Initiative to support
‘‘paradigm-shifting’’ research.
This program supports

exceptionally innovative, high
risk, original and/or unconven-
tional research projects that have
the potential to create or over-
turn fundamental paradigms.31

The studies are expected to forge
the synthesis of new paradigms
for biomedical or behavioral
sciences, reflect an exceptional
level of creativity, and promote
radical changes in a field of
study. Several of the 2009
awardees are pursuing research
that will likely impact health dis-
parity populations, such as
‘‘Transforming Cancer Knowl-
edge, Attitudes and Behavior
Through Narrative,’’ and several
projects related to obesity.32

TRANSDISCIPLINARY
HEALTH DISPARITES
RESEARCH

Transdisciplinary health dispar-

ities research is the application of an
integrative approach to addressing
and solving health disparities. It is

research that involves practical
problem solving not only of unmet

needs but also of unrecognized
needs in health disparity popula-

tions. Because of its focus on the
present condition of health dispar-
ity populations, transdisciplinary

health disparities research main-
tains close relationships with the

communities or populations that
are being impacted. It involves

maintaining the partnerships and
collaborations to advance or apply
the research that has the potential

to benefit the population. Trans-
disciplinary research depends on

the synergy created by interdisci-
plinary or multidisciplinary science

to understand, formulate, and ad-
dress new research perspectives.

It is important to note the subtle
difference between transdisciplin-
ary research, interdisciplinary
research, and multidisciplinary
research, all of which have been
described as approaches to cross-
disciplinary research.33 The essen-
tial feature of transdisciplinary re-
search is that it is a team approach
with integrative and collaborative
communication to blend disciplines
or perspectives rather than shared
discussions of different methods
and disciplines, as in interdisciplin-
ary and multidisciplinary research.
In multidisciplinary research,
scholars from diverse fields work
independently or sequentially, pe-
riodically coming together to share
their individual perspectives for the
purposes of addressing common
issues. The researchers remain in
the silos of their respective fields. In
interdisciplinary research, partici-
pants may align concepts, combine
methods from their different fields,
but also work more intensively to
integrate their divergent perspec-
tives, even while remaining

TABLE 1—Stages of the Translational Continuum for Health Disparities Research from Discovery to Adoption

Basic Science Discovery

Development DELIVERY ADOPTION

Early Translation Late Translation Dissemination Adoption/Implementation

Promising molecule or

gene target

Intervention development Establishing guidelines for

application or practice

Community outreach

Media outreach

Adoption and implementation of

practices and policies

Basic epidemiologic

study

Integrating biological and

nonbiological factors

Phase III and IV trials Health education and

outreach trainings

Health trainings

Environmental changes/policy

changes

Basic ecological or

socioecologic findings

Partnerships, networks,

coalition-building, and

collaborations to advance

early translational research

Comparative effectiveness

studies

Exploring receptiveness to

interventions, population

response, and compliance

Health status and lifestyle

modification

Population studies and

data analysis

Phase I and II trials—analyzing

efficacy, acceptability,

and safety

Technology transfer and

development

Development of practice

guidelines and evidence-based

guidelines

Technology advances

Gene–environment

interaction studies

Constructing frameworks,

models, concepts or

theories, and hypothesis

Development of policies

(local, state, national)

Disparity-reduction measures;

outcome measures

Basic environmental

research

Community-based

participatory research

approaches
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anchored in their own respective
fields.34

Transdisciplinary research goes
beyond multidisciplinary or inter-
disciplinary research and transcends
traditional disciplinary perspectives.
Transdisciplinary teams involve
scientists from multiple disciplines
working together on a common
problem (e.g., obesity and cancer)
and using a common conceptual
understanding or model to bring
together elements from their re-
spective disciplines as a means to
define a new scientific approach.
The result is the creation of new
theory and new methods at the
interface of traditional disciplines.
Therefore, transdisciplinary re-
search blur boundaries between
disciplines, which sometimes may
result in the creation of a new in-
tegrated discipline as a result of the
team’s work. An example of an
integrated discipline resulting from
this research approach is the emerg-
ing field of psychoneuroimmunology
(PNI). PNI is the study of the in-
teraction between psychological
processes and the nervous and im-
mune systems of the human body.35

PNI takes a transdisciplinary ap-
proach, incorporating psychology,
neuroscience, immunology, physiol-
ogy, pharmacology, molecular biol-
ogy, psychiatry, behavioral medi-
cine, infectious diseases,
endocrinology, and rheumatology.

Transdisciplinary research ap-
proaches are conducted in the con-
text of a new, common conceptual
framework that transcends the
frameworks used within the respec-
tive disciplines.33 Key features that
facilitate the development of effec-
tive teams include (1) institutional
support for the approach; (2) di-
verse team selection, which includes
representation by all relevant disci-
plines and community members; (3)
training, which provides cross-disci-
plinary education as well as oppor-
tunities for shared problem solving;

(4) shared common language and
goals to operationalize the research;
and (5) multidirectional communi-
cation, which recognizes the contri-
butions of all team members.36

An example of a process that
involves integrative approaches
and benefits from transdisciplin-
ary research is community-based
participatory research (CBPR).
CBPR is defined by the NIH Office
of Behavioral and Social Science
Research as a

collaborative approach to re-
search that begins with a research
topic of importance to the com-
munity and combines community
and academic knowledge toward
a goal of promoting social change
to improve community health
and reduce disparities.37

As noted in the article by
Minkler,

CBPR is not a research method but
an orientation to research that em-
phases ‘‘equitable’’ engagement of
all partners throughout the re-
search process, from problem def-
inition through data collection and
analysis, to the dissemination and
use of findings to help effect
change.38(pS3)

The community and participating
experts interact in an open dialogue,
accepting each perspective of equal
importance and relating different
perspectives to each other. The
NCMHD currently sponsors a CBPR
initiative that supports the develop-
ment, implementation, and evalua-
tion of intervention research to fos-
ter sustainable efforts at the
community level.39 This is a long-
term commitment by the NCMHD
with potential continuous funding
for up to 11 years in individual
CBPR projects for translational and
transdisciplinary research.

The CBPR initiative is imple-
mented in 3 phases: a 3-year plan-
ning phase, a 5-year intervention
research phase, and a 3-year re-
search dissemination phase. The
Centers for Population Health and

Health Disparities (CPHHD) pro-
gram was established by the NIH to
examine the highly complex nature
of health disparities and their effects
on health. The program is inher-
ently transdisciplinary and provides
a unique environment in which to
perform health disparities research.
The 8 CPHHD centers are tasked
with improving the understanding
of and reducing the differences in
health outcomes, access, and care in
health disparity populations. The
centers focus on the social and
physical environment, behavioral
factors, and biologic pathways that
interact to determine health and
disease in populations and are at the
University of Illinois at Chicago, the
University of Chicago, Tufts and
Northeastern Universities, the
RAND Corporation, the University
of Texas Medical Branch, The Ohio
State University, Wayne State Uni-
versity, and the University of Penn-
sylvania.40

BRIDGING RESEARCH TO
ADVANCE HEALTH
DISPARITIES

As health disparities researchers,
we are aware of the charge of pro-
viding perspectives for public health,
practice, and policy advocates. We
seek not only to provide the science
to understand health disparities but
also to improve health. Our research
goals are ultimately to make things
better not just for individuals, but for
the population as well. We do not
simply seek to improve health by
informing individuals and popula-
tions of their health risks; we also
seek to use science to influence
society and the policies that shape
health. Determinants of health and
disparities are largely behavioral,
social, and economic. Ultimately,
however, these determinants are
influenced by the larger macroen-
vironment in which people live and
the policies that govern their society.

In this paradigm-shift, health dis-
parities science should be an inte-
gration of translational, transforma-
tional, and transdisciplinary
research to effectively tackle the
inherent complexities of the prob-
lems and the society.

We should emphasize that trans-
lational, transformational, and
transdisciplinary research are criti-
cal for innovation and paradigm
shifting. But by themselves, they are
not enough. The elimination of
health disparities will also call for
sound philosophical principles,
ideals of fairness, and a commitment
to social justice. Disparity in the
context of public health has taken
on the implications of social injus-
tice. Health disparities are rooted in
social structure inequalities and ex-
ist because of inequitable distribu-
tion of goods, resources, power, and
poverty in American society. The
challenges to health disparities will
remain unless we address these
broader social factors together with
translational, transformational, and
transdisciplinary research. History
teaches us that pioneering research
achievements have been the result
of a systemized integrative effort.

If health disparities research and
dissemination of results is challenged
and reframed to apply these ap-
proaches, and if the investments are
used to support systems with com-
munity engagement, the progress in
science to eliminate health dispar-
ities will accelerate and ultimately
close the health inequality gap. j
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