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1. Introduction

The research arm of the occupational safety and health (OSH)
field has historically focused on the etiologic end of the research
continuum rather than the workplace adoption and impact end.
There has been a call to increase efforts to investigate factors that
limit or enhance transfer, adoption, and sustained use of OSH risk
information, interventions, and technology (collectively referred to
as innovations); i.e. there has been a call for greater efforts in the
far-reaching field of Translation Research for OSH (NAS, 2009). A
central idea behind Translation Research for OSH is that as we
improve our understanding of these limiting and enhancing factors
at the individual worker, organizational, and societal level, we
increase the likelihood that OSH research outputs lead to improve-
ments in workers’ safety, health, and wellbeing. Topic areas such as
occupational hearing loss, lead toxicity, and occupational stress are
only three examples of persistent OSH issues that would benefit
from greater work on the adoption and impact end of the spec-
trum. In order to meaningfully decrease OSH injury, illness, and
fatality rates related to these and other issues, it is imperative that
innovations are not only developed, but widely adopted and
sustained.

Across many fields of clinical medicine and public health
research, the science of effective implementation of evidence-
based interventions/programs lags behind the science related to
developing the programs themselves (Fixsen et al., 2005). Such is
the case in OSH as well, as there is some good evidence for OSH
interventions’ effectiveness (Ruotsalainen et al., 2006), but rela-
tively few examples of how or if OSH innovations have been inte-
grated into widespread practice. For example, according to Lucas
et al. (2014), only 17% of fishing safety research had made it to
the workplace adoption phase. Similar results were found in a
study conducted by Tinc et al. (2018a). A 2009 National Academies
of Science report stated ‘‘much remains to be learned about how to
improve the likelihood that research translation efforts will posi-
tively impact worksites. . . [and]. . . continued contribution by
NIOSH to research on improving the effectiveness of translation
efforts will ensure consideration of the dynamics that characterize
occupational safety and health” (NAS, 2009). Similar calls for
greater emphasis on translation research for OSH can be found in
several more recent NIOSH program reviews (NIOSH, 2018).

Several OSH researchers have recognized the specific need for
improved research to encourage the adoption of relevant and effec-
tive occupational safety and health (OSH) innovations (Dugan &
Punnett, 2017; Guerin et al., 2019; Lucas et al., 2014, Tinc et al.,
2018a), and the National Institute for Occupational Safety and
Health (NIOSH) has recognized these calls and responded with a
Framework for Translation Research in OSH (Schulte et al., 2017).
The increasing emphasis on Translation Research for OSH is much
needed, and is already leading to meaningful impacts (Lucas et al.,
2014; Sorensen et al., 2017). However, the OSH community has
been somewhat late to embrace translation research activities
compared to other fields, as those working in clinical medicine
and public health have been spreading and scaling evidence-
based innovations for many years. This lag can be both a challenge
and an opportunity for OSH researchers, as frameworks developed
for clinical medicine, then for public health in general, can now be
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adapted for use in OSH contexts, thus reducing the burden on OSH
researchers to start from the beginning.

While there continues to be a need for establishing the evidence
base for OSH interventions to address a myriad of hazards across
multiple sectors, wider and more effective implementation of effi-
cacious and effective OSH innovations is a critical next step (or per-
haps leap). Despite its instructional value for developing research
strategies to improve translation efforts for OSH contexts, the
wealth of information derived from other disciplines can be both
confusing and overwhelming to apply in this setting. This paper
aims to open the discussion on and move forward in OSH transla-
tion research by: (1) disentangling terminology related to transla-
tion research, (2) examining pre-existing and related fields of
research within clinical medicine and public health contexts, (3)
considering the unique challenges to achieving success in transla-
tion within OSH settings, and (4) providing suggested next steps
for the OSH research community.

2. Translation research components and terminology

In general, there is a lack of consensus on definitions and con-
ceptions of constructs related to Translation Research for OSH,
which draws from the fields of translational science and dissemi-
nation and implementation (D&I) science but more broadly incor-
porates earlier stages of research. As Powell and colleagues (2012)
have observed:
Table 1
Select, relevant terminology in Translation Research for OSH.

Term Definitions

Innovation A new idea, practice, or object (Rabin et al., 20
programs, educational interventions, policies,

Evidence Scientifically developed information that ‘‘con
(Lomas, 1993). Traditionally, evidence stemm
other sources of evidence (e.g. qualitative and
focus of investigation.

Knowledge A wider category, which includes evidence. Kn
experience) that can be used to further develo

Adoption A person or organization’s decision to commi
et al., 2006). Adoption can be a result of broa
implementation of innovations.

Diffusion The passive spread of innovations to new pop
measure. (Greenhalgh et al., 2004; Lomas, 199

Dissemination The active spread of innovations and knowledg
Lomas, 1993; MacLean, 1996; Rabin et al., 200

Implementation The set of activities designed to put into pract
2008). This is done by increasing the skillful, c
1996). This is the most resource-intensive me
understanding of why innovations succeed or

Translation Research/ Translational
Science

A field of biomedical and health research that
the patients or populations for whom they are
point for ‘‘bench-to-bedside” translational res
Type I translation research uses discoveries ge
treatment and prevention approaches. In othe
research, methods development) to the patien
enhancement of widespread use of efficacious
research, diffusion research, dissemination res
practice” translation (Rabin et al., 2008; Sussm

Translation Research for OSH A field of research that deals with ‘‘the applica
applied research can be effectively translated
applied research that strives to translate the a
from Dissemination and Implementation Scie

Dissemination and Implementation
(D&I) Science

A field of research that deals with ‘‘the system
successfully integrate an evidence-based publ
Smith, & Kilbourne, 2015).

Knowledge Transfer and Exchange ‘‘Knowledge transfer and exchange (KTE) is a p
practice or policy. Integrated KTE, where know
uptake and use” (Van Eerd & Saunders, 2017)

Knowledge Translation ‘‘A dynamic and iterative process that include
knowledge.” (CIHR,2000)

Research to practice (r2p) ‘‘An approach focused on the use, adoption, a
workplace.” (NIOSH, 2013).
‘‘Multiple terms are used for implementation processes (e.g.,
knowledge translation, diffusion, dissemination, translation)
and strategies (e.g., methods, interventions, models) resulting
in a literature that McKibbon et al. (2010) describe as a ‘‘tower
of Babel.” These variations in terminology and description inhi-
bit scientific replication and meta-analyses (Michie et al., 2009)
and reduce the value of the literature for stakeholders (e.g.,
researchers, administrators, etc.) who seek implementation
guidance.”

Other researchers have noted the same lack of standardization
and consensus around terminology, as well as how to best model
and measure related phenomena (e.g., Dugan & Punnett, 2017).
This lack of uniform understanding can likely be attributed to the
varied and diverse origins from which these fields emerged (e.g.,
agriculture, education, marketing, communications, management)
(Rabin et al, 2008). However, for a body of science to advance, there
needs to be an explicit and common language. What cannot be
defined cannot be operationalized and what is not operationalized
cannot be measured. Nomenclature and scope are critical issues to
find common understanding around so that OSH researchers and
practitioners can move directly to application of existing innova-
tions without extensive effort to rationalize a particular approach.

Table 1 highlights some key terminology and definitions to gen-
erate a productive discussion of Translation Research for OSH. In
addition to these definitions, we encourage readers to review
08; Rogers, 2003). In OSH settings, this can include engineering controls, safety
and guidelines, behavior change campaigns, etc.
cerns facts (actual or attested) intended for use in support of a conclusion”
ing from quantitative, objective sources are given the highest priority; however,
case studies) are equally as important, depending on the research questions and

owledge may include scientific and non-scientific information (e.g. practitioner
p and spread innovations.
t to and begin using an evidence-based innovation (Rabin et al., 2008; Sussman
d diffusion, dissemination, or implementation efforts and involves site-specific

ulations. Diffusion requires few resources, but may be more difficult to track or
3; MacLean, 1996; Rabin et al., 2008; Rogers, 2003)
e to target audiences to encourage the decision to adopt. (Greenhalgh et al., 2004;
8).
ice an activity or program of known dimensions (Fixsen et al., 2005; Rabin et al.,
onsistent, and committed use of innovations by target populations (Klein & Sorra,
thod of spreading innovations, but may also provide the most detailed
fail in various settings (Lomas, 1993; MacLean, 1996).
deals with ensuring that new treatments and research knowledge actually reach
intended and are implemented correctly. The production of a new drug, an end

earch, is only the starting point for this second area of research (Woolf, 2008).
nerated through laboratory and/or preclinical research to develop and test
r words, type I clinical research moves science from ‘‘the bench” (fundamental
ts’ ‘‘bedside” (efficacy research). Type II translation research focuses on the
interventions by the target audience. This type of research includes effectiveness
earch, and implementation research and also referred to as ‘‘bedside to (clinical)
an et al., 2006).
tion of scientific investigative approaches to study how the outputs of basic and
into practice and have an impact (Schulte et al. 2017), and ‘‘. . .comprehensive
vailable knowledge and make it useful (Narayan et al. 2000). Includes concepts
nce as well as Translation Research/ Translational Science.
atic study of how a specific set of activities and designated strategies are used to
ic health intervention within specific settings” (Bauer, Damschroder, Hagedorn,

rocess of makingrelevant research information available and accessible for use in
ledge users are engaged in the research process, is considered to better facilitate
.
s synthesis, dissemination, exchange, and ethically sound application of

nd adaptation of NIOSH knowledge, interventions, and technologies within the
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sources such as Brownson, Colditz, and Proctor’s (2012) Dissemina-
tion and Implementation in Health: Translating Science to Practice
textbook, which provides comprehensive definitions of a wider
array of terminology than can reasonably be published here.

In developing Table 1, we’ve taken into account our collective
understanding of the following. First, Translation Research for
OSH can be conceived as ‘‘the application of scientific investigative
approaches to study how the outputs of basic and applied research
can be effectively translated into practice and having an impact
(Schulte et al., 2017).” This field of research highlights all phases
of research, including: problem identification; intervention devel-
opment and testing; diffusion, dissemination, or implementation;
and outcome evaluation (Schulte et al., 2017; Tinc, 2018a). The
NIOSH Framework for Translation Research in OSH (Schulte et al.,
2017) provides one conceptualization of this process. This frame-
work builds on the NIH model (Zerhouni, 2003) and interpretation
by Khoury et al. (2004) with its ‘‘T” phases, which follow the trajec-
tory from scientific discovery (T0) to candidate health applications
(T1) to evidence-based practice guidelines (T2) to health practice
(T3) and finally to population health impacts (T4). In addition,
the NIOSH Framework for Translation Research in OSH also incor-
porates aspects of the public health model of Ogilvie et al. (2009),
Knowledge to Action (Graham et al., 2006; Wilson et al., 2011),
Knowledge Transfer and Exchange (Lavis et al., 2003; Van Eerd
et al., 2011), and the application of the NIH T0-T4 model by
Lucas et al. (2014). The NIOSH Framework for Translation Research
is characterized by moving findings to a larger scale and focuses on
how best to make those transitions. Moving study findings and
other knowledge products to a larger scale means finding ways
to increase adoption, implementation, and sustained use of OSH
innovations. For choosing the most appropriate terms to describe
a particular research effort aimed at discovering new and better
ways of moving OSH knowledge outputs to widespread adoption,
there is no certain framework, theory, or model that is widely
agreed upon; however, there have been calls to use existing termi-
nology and resist development of new ones (Nilsen, 2015).

3. Related fields of research

Second, research within the various phases of the Framework
for Translation Research in OSH (or other similar research process
models) can be guided and defined by several fields of research,
including intervention research, translational research/science
(drawn from biomedical literature), and D&I science. Indeed, much
of these growing fields may be different names for the same thing
– likely stemming from different schools of research. Translation
Research for OSH encapsulates the principles, values, and lessons
learned from each of these disciplines which are considered dis-
tinct from one another, yet tend to overlap and can be applied in
OSH settings. For example, translation research may be considered
as more of an umbrella term (Rabin et al., 2008; Sussman et al.,
2006) mainly because it includes the basic research and interven-
tion development phases, which may or may not be included in
widely-used, D&I frameworks that focus on the pre-adoption,
adoption, and implementation and sustainment of an existing
evidence-based intervention (Brown et al., 2017). Based on this
argument, D&I research can be viewed as a component of transla-
tion research; however, this is not a universal understanding.
Translation research and D&I research may be viewed instead as
broadly overlapping, with each encompassing the study of a wide
range of diffusion, dissemination, or implementation/de-implemen
tation strategies. The work that comes before and contributes to
this phase may also be included, so long as the end outcome is
adoption, adaptation to fit the local context, fidelity, institutional-
ization, and maintenance by the target population, and thus,
improved health outcomes. The NIOSH framework acknowledges
that translation research activities related to an OSH intervention
(such as feasibility testing) may be conducted even if there is not
yet a clear evidence base for the intervention’s effectiveness— a
point of departure from D&I.

Much of the progress in these fields has come from clinical
medicine, and several frameworks, models, and theories for
advancing the fields have been developed (Chamberlain, Brown,
& Saldana, 2011; Damschroder et al., 2009; Feldstein & Glasgow,
2008; Glasgow et al., 2001; Kilbourne et al., 2007; Nilsen, 2015;
Rajan et al., 2012; Tabak et al., 2012; Trochim et al., 2011; Waltz
et al., 2014). It also includes the concept of knowledge and relevant
frameworks including knowledge transfer and exchange (KTE) and
knowledge utilization processes, which are more commonly dis-
cussed outside of the US. Though there are nuanced differences
between these various fields, they do overlap. The important point
here is not to distinguish one set of knowledge as more appropriate
than any other. Instead, as OSH researchers, we should take the
opportunity to embrace the knowledge from diverse sources and
apply it in our own settings.

Although infrequent, several translation research/science and
D&I models have been applied in OSH settings. For example,
Schulte et al. (2017) and Tinc et al. (2018a) recently published
modified versions of the NIH T0-T4 models, which are intended
specifically for use among occupational safety and health research-
ers. Tinc et al. (2018a) and Storm et al. (2016) have also published
studies applying the Consolidated Framework for Implementation
Research and RE-AIM (both from the field of D&I research) to agri-
cultural settings.
4. Challenges of the OSH context

One critical question is why has the field of OSH taken longer to
focus on dissemination and implementation science? The OSH con-
text is different in many ways from the fields where much of the
translational research and D&I bodies of literature originated (e.g.
clinical medicine). Although many work-related injuries and fatal-
ities can be prevented by adopting evidence-based solutions, this
outcome may require different approaches to dissemination and
implementation than clinical solutions. For example, just as patient
adherence to physician recommendations is a consistent challenge
in clinical medicine, in OSH research and practice settings it can be
difficult to get employer and/or employee buy-in for OSH innova-
tions that are often disseminated by OSH practitioners (Pinder
et al., 2016). Identifying ways to overcome these types of chal-
lenges is a central tenet of translation research across most fields.
However, the answers to those research questions will likely lead
to different guidance in how to influence decision-making, and at
what level (individual, group/team, organization, industry, and
government/regulatory). While the NIH T0-T4 model and many
other frameworks, models, and theories developed for translation
efforts that provide guidance for innovations supported by the
structure and processes of the healthcare system acknowledge
the complexity of real-world contexts, challenges to the uptake
of innovations may be amplified in the OSH field (Tinc, 2018b).

There are several practical issues which can make conducting
translation research in the workplace challenging. Most work-
places are considered small businesses—approximately 90% of all
U.S. firms have 20 or fewer employees (Cunningham, Sinclair, &
Schulte, 2014)—and these workplaces have traditionally been seen
as ‘‘hard to reach” by researchers across multiple disciplines
(Curran & Blackburn, 2001). Because of the small size of many
workplaces, other practical challenges of conducting OSH research
(which also apply to translation research studies) include the abil-
ity to collect representative samples of data and generalize findings
to a broader population (Curran & Blackburn, 2001; Lewis et al.,
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2007). Factors such as cost of implementation of new innovations,
as well cultural and political dimensions can strongly influence
decisions to adopt OSH interventions (Goldenhar & Schulte,
1994), and can shift over relatively short time-spans. Contextual
factors reflecting real-world, ever-changing priorities and working
environments that hinder and facilitate the effective adoption,
implementation (with high fidelity) and sustainment of OSH inno-
vations, are necessary to consider at all stages of the translation
research process, including during efforts to spread and scale
innovations.

Another challenge to conducting translation research in OSH
settings is that D&I science utilizes several classic psychological
behavior change theories (including Social Cognitive Theory
(Bandura, 1986), the Theory of Planned Behavior (Ajzen, 1991),
etc.), as these theories are useful to understanding the user/adop-
ter characteristics and behaviors that affect implementation out-
comes (Nilsen, 2015). However, the OSH context is unique
compared to clinical contexts, and many public health contexts,
in that change efforts which focus on individual behavior change
at the worker level are often criticized for potentially blaming
the worker (e.g., Ringen et al., 2018). While worker buy-in is criti-
cal to successful D&I activities, change efforts in OSH contexts need
to focus primarily on behavior change at the management, owner-
ship, and organizational levels. Theories concerning organizational
culture, climate, and leadership are therefore relevant for explain-
ing organizational influences on innovation adoption. Within OSH
contexts, there is a robust literature specifically related to safety
culture and climate (e.g, Zohar, 1980; Zohar & Tenne-Gazit,
2008). Safety climate is mainly used as a measure of effectiveness
for safety interventions, or as a leading indicator of safety perfor-
mance; however, this body of literature could be drawn upon to
better understand success or failure in increasing adoption, imple-
mentation, and maintenance of OSH innovations.

As noted, the ‘occupational’ element of OSH implies the need for
some understanding of organizational contexts, specifically those
that limit (or enhance) OSH performance and adoption of OSH
innovations. Certain organizational factors (such as workforce
demographics and business size, as discussed previously) are
important to consider, as they are associated with disproportionate
OSH burden (Cunningham et al., 2018; NIOSH, ASSE, 2015). Consid-
eration of these contextual factors leads to modification of estab-
lished models to include a specific focus on intermediaries
(organizations that deliver goods or services to small businesses),
as both a critical mechanism to achieve knowledge transfer, as well
as a much-needed subject of research (Hasle, Kines, & Anderson,
2009; Sinclair, Cunningham, & Schulte, 2013).

As previously stated, the individual characteristics of program
implementers are also important to take into account when pro-
moting the successful uptake of research and innovations
(Damschroder et al., 2009; Greenhalgh et al., 2004; Michie et al.,
2005). An example from the OSH field relates to a recent study in
one of the largest U.S. school districts exploring outcomes related
to the implementation of a foundational curriculum in workplace
safety and health in eighth grade science classrooms (Guerin
et al., 2019). Analyses that considered years teaching—an individ-
ual, teacher-level characteristic—as a moderator of implementa-
tion fidelity (i.e. adherence to the program as designed) did not
suggest any significant relationships among the student outcome
variables (which included OSH knowledge, subjective norm, self-
efficacy, and behavioral intention to enact workplace safety skills
learned through the program). Thus, implementation fidelity made
a consistent contribution to students’ success on intervention out-
comes regardless of the teacher’s experience level (Guerin et al.,
2019).

Discussions of who the target of implementation efforts should
be also warrant discussion of trust levels between various parties,
including workers, firm owners and managers, and researchers and
practitioners (which often includes members of government agen-
cies). While, from a research perspective, little can be done to
address trust issues within the workplace, it is important to con-
sider these potential problems as evidence-based practices are dis-
seminated. Similarly, including members of the target population
(both workers and those at the managerial/ownership level) can
increase trust and help to identify issues before they hinder imple-
mentation efforts. This can be done by incorporating principles
described in approaches such as Community Based Participatory
Research (Holkup, Tripp-Reimer, & Salois, 2004; Israel et al.,
2001), Social Marketing (Andreasen, 2006; Grier & Bryant, 2005;
Lee & Kotler, 2011), and Action Research (Neill, 1998). Such exam-
ples can be found throughout OSH intervention development
efforts. In particular, social marketing efforts to increase the adop-
tion of safety technologies such as rollover protection for farm
tractors (Sorensen et al., 2011) and personal floatation devices
for commercial fishermen (NIOSH, 2014) have been successful in
increasing workplace adoption at local and regional levels, with
continued efforts to reach broader populations Social marketing
strategies are developed in conjunction with target populations
in order to first identify and understand the barriers that popula-
tions face in engaging in health behaviors. Then, social marketing
incorporates four marketing principles (product selection, accept-
able pricing, promotion, and product placement) to reduce those
barriers and include appropriate and targeted motivational compo-
nents (e.g. promotion and cost reduction), thus creating an envi-
ronment in which engaging in health behaviors is less difficult.
In increasing the use of rollover protection for farm tractors, social
marketing components include providing sourcing assistance for
rollover protection (to reduce the barrier of time constraints), tar-
geted messages (to highlight personal risk), and financial assis-
tance (to reduce the burden of cost) (Sorensen et al, 2006; 2011).
A 2011 study demonstrated that combining these components
resulted in a higher number of New York farmers initiating retrofit
processes than any of the individual intervention components.
Since then, this approach has been replicated in six additional
states with similar results (Tinc et al., 2016). Recently, efforts to
implement this program nationally have further highlighted the
importance of the intervention design on implementation (Tinc
et al., 2019).

Finally, another challenge the OSH context presents relates to
conducing T4/Evaluation research. There are limited examples of
true impact evaluations in OSH research (e.g., Lucas et al., 2014;
Myers, 2018).

Impact evaluations are used to determine whether a causal
relationship exists between an intervention and the outcomes of
interests. However, these associations are exceedingly difficult to
assess in real-world, practice settings (Downes, Novicki &
Howard, 2018; Gertler, Martinez, Premand, Rawlings &
Vermeersch, 2011). Thus, government agencies and other organi-
zations are employing innovative, evaluation methods to capture
and characterize possible relationships between research activities
and specified outcomes. One such example is the use by NIOSH of
contribution analysis (Mayne 2001, 2011; Downes, Novicki &
Howard, 2018) to evaluate the impact of its research programs.
Many other participatory evaluation methods are gaining visibility
across public health disciplines (Lobo, Petrich, & Burns, 2014) and
should be explored for their utility to assess the impact of OSH
research.
5. Future directions in OSH translation research

As a community, OSH researchers have struggled to carry
through research to a point in which communities at large are ben-
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efitting from them – a severe ethical and practical challenge. As
Sogolow et al. (2007) explain:

‘‘This situation is equivalent to developing a life-saving medica-
tion but not telling physicians or patients that it is available, not
packaging the product for public use, not having skilled phar-
macists to dispense the medication, and not providing guidance
about the management of its effects.”
It is time that researchers and practitioners work together to
increase the impact of OSH innovations that have already been
developed and undergone efficacy and effectiveness trials. With
advances in translation science in other disciplines, OSH research-
ers have the advantage of building on what has already been
learned and applying this knowledge to new fields. To become
acquainted with these fields, journals including Implementation
Science, BMC Journal of Translational Medicine, Clinical and Transla-
tional Science, and Translational Researchmay be important starting
points for understanding the principles of moving toward wider
adoption and use of OSH innovations. Similarly, process models
such as Knowledge to Action, Knowledge Transfer and Exchange,
and T0-T4 (and recent revisions); and implementation frameworks
and theories such as REACH, RE-AIM, the Consolidated Framework
for Implementation Research, and Theoretical Domains Framework
may provide added guidance for how to maneuver in these later
stages of the translation research cycle. While there can be signif-
icant benefit from applying the existing knowledge regarding
research/knowledge translation from other fields, the need to test
and evaluate potential guidance for OSH settings persists.

There is a critical need for more investment in latter stages/
phases of Translation Research for OSH. While many of the
resources described above focus particularly on the later stages
of the research continuum, it is relevant and important to plan
for translation activities at the earliest stages of innovation devel-
opment, and to continually assess threats to adoption and mainte-
nance over time. Researchers, health communicators, and
practitioners should embed translation research questions into
existing activities, and not just ask how many we reached or
who adopted; but move forward to ask questions such as ‘‘how
can we communicate knowledge more effectively?” ‘‘why do diffu-
sion, dissemination, and implementation strategies work, or not?”,
‘‘how and why are evidenced-based, OSH interventions adopted,
implemented, and maintained?”, ‘‘what are the individual, group,
organizational, etc. characteristics that affect the successful uptake
of OSH interventions?” and ‘‘how does translation research have a
direct and relevant impact on OSH policies, practices and programs
in real world workplaces/settings?”, Greater investment in latter
phases of translation research should also include investment in
developing the evidence base for OSH interventions, as variable
levels of evidence may also inhibit trialability and adoption deci-
sions. Barriers to adoption, innovation fit within the target setting
and context, logistical challenges, and resource allocation may be
among the many factors that can be monitored and addressed from
the beginning to allow for greater adoption, implementation, and
sustainment of OSH innovations.

In many cases, the barriers presented may be related to knowl-
edge or resource gaps, which could be addressed through collabo-
ration with diverse partners, particularly those outside of the OSH
research community. Based on multiple sources of guidance out-
lined above, the importance of stakeholder and intermediary
engagement cannot be overstated. Also, working with members
of the D&I and translation research fields can help improve imple-
mentation strategies and evaluations, while partnering with man-
ufacturing organizations from early on may help limit the barriers
faced in implementing engineering solutions (Fiske & Earle-
Richardson, 2013). Already the benefits of such partnerships have
been highlighted in the agriculture (Tinc et al., 2018b), construc-
tion (CPWR, 2014), and fishing sectors (Teske & Victoroff, 2017),
as wider implementation of OSH best practices has begun.

In reframing our thoughts about what implementation and
translation are, it becomes evident that there are many commonal-
ities across disciplines, and that the skills needed to conduct
research in this area are often the same as those required for inno-
vation development, particularly for those who are familiar with
evaluation processes. A critical component of progress is clearly
describing what research is being conducted, where it fits in a con-
tinuum leading to impact, and what the outcomes (both interven-
tion and translation) are. Toward this aim, dissemination and
implementation science approaches should be embedded into
early stages of OSH research development, so that translation
research is not misunderstood as an add-on activity. To meet its
long-term goal of reducing work-related injuries and fatalities,
the OSH research community will need to work to identify ways
to improve the adoption, adaptation, delivery, and maintenance
of promising/effective interventions in the workplace. Consistency
in how translation, dissemination, and implementation science
terms are used will greatly enhance this conversation. With more
work to spread OSH innovations, as a research community, we
can begin understanding important translation questions (what
works in what settings, under what conditions, and why), and
how this knowledge can be generalized and applied to other areas
of OSH and public health research. In the end, this progress will
allow for greater impact on OSH outcomes and a healthier
workforce.
6. Disclaimer:

The findings and conclusions in this paper are those of the
author(s) and do not necessarily represent the views of the
National Institute for Occupational Safety and Health.
7. Disclaimer

The findings and conclusions in this report are those of the
authors and do not necessarily represent the official position of
the National Institute for Occupational Safety and Health, Centers
for Disease Control and Prevention.
8. Funding statement

This research was funded by the National Institute for Occupa-
tional Safety and Health (NIOSH), National Occupational Research
Agenda (NORA) Translation Research Program (TC, RG, PS). Staff-
time funding was provided through the Northeast Center for Occu-
pational Health and Safety: Agriculture, Forestry, Fishing (NIOSH
grant #2U54OH007542) (PT).

References

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human
Decision Processes, 50(2), 179–211.

Andreasen, A. R. (2006). Social marketing in the 21st century. Thousand Oaks, CA:
Sage Publications.

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory.
Englewood Cliffs, NJ: Prentice-Hall Inc.

Bauer, M. S., Damschroder, L., Hagedorn, H., Smith, J., & Kilbourne, A. M. (2015). An
introduction to implementation science for the non-specialist. BMC Psychology,
3(1), 32.

Brown, C.H., Curran, G., Palinkas, L.A., Aarons, G.A., Wells, K.B., Jones, L.,. . . Cruden, G.
(2017). An overview of research and evaluation designs for dissemination and
implementation. Annual Review of Public Health, 38, 1-22.

Brownson, R. C., Colditz, G. A., & Proctor, E. K. (Eds.). (2012). Dissemination and
Implementation in Health: Translating Science to Practice. New York: Oxford
University Press.

http://refhub.elsevier.com/S0022-4375(20)30081-5/h0005
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0005
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0010
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0010
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0010
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0015
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0015
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0020
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0020
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0020
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0030
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0030
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0030


166 T.R. Cunningham et al. / Journal of Safety Research 74 (2020) 161–167
Chamberlain, P., Brown, C. H., & Saldana, L. (2011). Observational measure of
implementation progress in community based settings: The Stages of
Implementation Completion (SIC). Implementation Science, 6, 116.

CIHR (Canadian Institutes of Health Research). (2000). Knowledge Translation.
‘‘About Knowledge Translation - CIHR”. Cihr-irsc.gc.ca. Retrieved 06-21-2019.

CPWR (The Center for Construction Research and Training) (2014). R2p Tools:
Roadmaps Available at: Http://www.cpwr.com/research/r2p-tools-roadmaps.

Cunningham, T. R., Sinclair, R., & Schulte, P. (2014). Better understanding the small
business construct to advance research on delivering workplace health and
safety. International Journal of Small Enterprise Research, 21(2), 148–160.

Cunningham, T. R., Guerin, R. J., Keller, B. M., Flynn, M. A., Salgado, C., & Hudson, D.
(2018). Differences in safety training among smaller and larger construction
firms with non-native workers: Evidence of overlapping vulnerabilities. Safety
Science, 103, 62–69.

Curran, J., & Blackburn, R. A. (2001). Researching the small enterprise. London: Sage
Publications.

Damschroder, L., Aron, D., Keith, R., Kirsh, S., Alexander, J., & Lowery, J. (2009).
Fostering implementation of health services research findings into practice: A
consolidated framework for advancing implementation science. Implementation
Science, 4, 50.

Downes, A., Novicki, E., & Howard, J. (2018). Using the contribution analysis
approach to evaluate science impact: A case study of the National Institute for
Occupational Safety and Health. American Journal of Evaluation, 40(2), 177–189.

Dugan, A. G., & Punnett, L. (2017). Dissemination and Implementation Research for
Occupational Safety and Health. Occupational Health Science, 1, 29.

Feldstein, A. C., & Glasgow, R. E. (2008). A practical, robust implementation and
sustainability model (PRISM) for integrating research into practice. The Joint
Commission Journal on Quality and Patient Safety, 34(4), 228–243.

Fiske, T., & Earle-Richardson, G. (2013). Farm safety research to practice: The long
road from the laboratory to the farm. Journal of Agromedicine, 18, 11–17.

Fixsen, D.L., Naoom, S.F., Blase, K.A., Friedman, R.M., & Wallace, F. (2005).
Implementation Research: A Synthesis of the Literature. Tampa, FL: University
of South Florida, Louis de la Parte Florida Mental Health Institute, The National
Implementation Research Network, FMHI Publication No. 231.

Gertler, P., Martinez, S., Premand, P., Rawlings, L., & Vermeersch, C. (2011). Impact
evaluation in practice.Washington. DC: The: World Bank.https://
siteresources.worldbank.org/EXTHDOFFICE/Resources/5485726-
1295455628620/Impact_Evaluation_in_Practice.pdf.

Glasgow, R. E., McKay, H. G., Piette, J. D., & Reynolds, K. D. (2001). The RE-AIM
framework for evaluating interventions: What can it tell us about approaches to
chronic illness management? Patient Education and Counseling, 44, 119–127.

Goldenhar, L. M., & Schulte, P. A. (1994). Intervention research in occupational
health and safety. Journal of Occupational Medicine, 36(7), 763–775.

Graham, I. D., Logan, J., Harrison, M. B., Straus, S. E., Tetroe, J., Caswell, W., &
Robinson, N. (2006). Lost in knowledge translation: Time for a map? The Journal
of Continuing Education in the Health Professions, 26, 13–24.

Greenhalgh, T., Robert, G., Macfarlane, F., Bate, P., & Kyriakidou, O. (2004). Diffusion
of innovations in service organizations: Systematic review and
recommendations. Milbank Q, 82, 581–629.

Grier, S., & Bryant, C. A. (2005). Social marketing in public health. Annual Review of
Public Health, 26, 319–339.

Guerin, R. J., Okun, A. H., Barile, J. P., Emshoff, J. G., Ediger, M. D., & Baker, D. S.
(2019). Preparing teens to stay safe and health on the job: A multilevel
evaluation of the Talking Safety curriculum for middle schools and high schools.
Prevention Science, 20(2), 1–11.

Hasle, P., Kines, P., & Anderson, L. P. (2009). Small enterprise owners’ accident
causation attribution and prevention. Safety Science, 47, 9–19.

Holkup, P. A., Tripp-Reimer, T., & Salois, E. M. (2004). Community-based
participatory research: An approach to intervention research with a Native
American community. Advanced Nursing Science, 27(3), 162–175.

Israel, B.A., Lichtenstein, R., Lantz, P., McGranaghan, R., Allen, A., Guzman, J.R.,. . .
Maciak, B. (2001). The Detroit Community-Academic Urban Research Center:
development, implementation and evaluation. Journal of Public Health
Management and Practice, 7(5), 1–19.

Khoury, M. J., Little, J., & Burke, W. (2004). Human genome epidemiology: Scope and
strategies. In M. J. Khoury, J. Little, & W. Burke (Eds.), Human genome
epidemiology: Scope and strategies (pp. 13–16). New York: Oxford University
Press.

Kilbourne, A. M., Neumann, M. S., Pincus, H. A., Bauer, M. S., & Stall, R. (2007).
Implementing evidence-based interventions in health care: Application of the
replicating effective programs framework. Implementation Science, 2, 42.

Klein, K. J., & Sorra, J. S. (1996). The challenge of innovation implementation. The
Academy of Management Review, 21(4), 1055–1080.

Lavis, J. N., Roberston, D., Woodside, J. M., McDeod, C. B., & Abelson, J. (2003). How
can research organizations more effectively transfer research knowledge to
decision markers? Milbank Q, 81(2), 221–248.

Lee, N. L., & Kotler, P. (2011). Social Marketing: Influencing behaviors for good.
Thousand Oaks, CA: Sage Publications.

Lewis, K., Massey, C., & Harris, C. (2007). Learning by doing: Six dimensions of
complexity in researching SMEs. Qualitative Research in Accounting &
Management, 4, 151–163.

Lobo, R., Petrich, M., & Burns, S. K. (2014). Supporting health promotion
practitioners to undertake evaluation for program development. BMC Public
Health, 14(1), 1315.

Lomas, J. (1993). Diffusion, dissemination, and implementation: Who should do
what? Annals of the New York Academy of Sciences, 703, 226–235.
Lucas, D. L., Kincl, L. D., Bovbjerg, V. E., & Lincoln, J. M. (2014). Application of a
translational research model to assess the progress of occupational safety
research in the international commercial fishing industry. Safety Science, 64,
71–81.

MacLean, D. R. (1996). Positioning dissemination in public health policy. Canadian
Journal of Public Health, 87(suppl 2), S40–S43.

Mayne, J. (2001). Addressing attribution through contribution analysis: Using
performancemeasures sensibly. The Canadian Journal of ProgramEvaluation, 16, 1.

Mayne, J. (2011). Contribution analysis: Addressing cause and effect. In K. Forss, M.
Marra, & R. Schwartz (Eds.), Evaluating the complex: Attribution, contribution, and
beyond. New Brunswick, NJ: Transaction Publishers.

McKibbon, K. A., Lokker, C., Wilczynski, N. L., Ciliska, D., Dobbins, M., Davis, D. A., ...
Straus, S. E. (2010). A cross-sectional study of the number and frequency of
terms used to refer to knowledge translation in a body of health literature in
2006: A Tower of Babel? Implementation Science, 5(16).

Michie, S., Johnston, M., Francis, J., & Hardeman, W. (2005). Behaviour change
interventions: Developing a classification system. London: Society for Behavioural
Medicine.

Michie, S., Fixsen, D., Grimshaw, J. M., & Eccles, M. P. (2009). Specifying and
reporting complex behaviour change interventions: The need for a scientific
method. Implementation Science, 4(40).

Myers, M. L. (2018). Journal of Agricultural Safety and Health., 24(4), 187–191.
Narayan, K. M., Gregg, E. W., Engelau, M. M., Moore, B., Thompson, T. J., Williamson,

D. F., & Vinicor, F. (2000). Translation research for chronic disease: The case of
diabetes. Diabetes Care, 23(12), 1794–1798.

NAS (2009). Evaluating occupational health and safety research programs: Framework
and next steps. Washington, DC: National Academies Press.

Neill, S. J. (1998). Developing children’s nursing through action research. Journal of
Child Health Care, 2, 11–15.

Nilsen, P. (2015). Making sense of implementation theories, models, and
framworks. Implementation Science, 10, 53.

NIOSH (2013). r2p: Research to practice at NIOSH Retrieved from http://www.
cdc.gov/niosh/r2p/archive.html.

NIOSH (2014). Commercial fishing safety: Live to be salty Retrieved from https://
www.cdc.gov/niosh/topics/fishing/livetobesalty.html.

NIOSH (2018). Evaluation of NIOSH programs Available at: https://www.cdc.gov/
niosh/programs/review/default.html.

NIOSH, ASSE. (2015). Overlapping vulnerabilities: the occupational safety and
health of young workers in small construction firms. By M.A. Flynn, T.R.
Cunningham, R.J. Guerin, B. Keller, L.J. Chapman, D. Hudson, & C. Salgado.
Cincinnati, OH: U.S. Department of Health and Human Services, Centers for
Disease Control and Prevention, National Institute for Occupational Safety and
Health, DHHS (NIOSH) Publication No. 2015- 178.

Ogilvie, D., Craig, P., Griffin, S., Macintyre, S., & Wareham, N. J. (2009).
A translational framework for public health research. BMC Public Health, 9(1),
116.

Pinder, J., Gibb, A., Dainty, A., Jones, W., Fray, M., Hartley, R.,. . . Pink, S. (2016).
Occupational safety and health and smaller organisations: Research challenges
and opportunities. Policy and Practice in Health and Safety, 14(1):34-49.

Powell, B.J., McMillen, J.C., Proctor, E.K., Carpenter, C.R., Griffey RT, Bunger, A.C.,. . .
York, J.L. (2012). A compilation of strategies for implementing clinical
innovations in health and mental health. Medical Care Research and Review,
69, 123–57.

Rabin, B. A., Brownson, R. C., Haire-Joshu, D., Kreuter, M. W., & Weaver, N. L. (2008).
A glossary for dissemination and implementation research in health. Journal of
Public Health Management & Practice, 14(2), 117–123.

Rajan, A., Sullivan, R., Bakker, S., & van Harten, W. H. (2012). Critical appraisal of
translational research models for suitability in performance assessment of
cancer centers. Oncologist, 17(12), e48–e57.

Ringen, K., Dong, X. S., Goldenhar, L. M., & Cain, C. T. (2018). Construction safety and
health in the USA: Lessons from a decade of turmoil. Annals of Work Exposures
and Health, 62(S1), S25–S33.

Rogers, E. J. (2003). Diffusion of Innovations (5th ed). New York: Free Press.
Ruotsalainen, J. H., Verbeek, J. H., Salmi, J. A., Jauhianien, M., Laamanen, I.,

Pasternack, I., & Husman, K. (2006). Evidence on the effectiveness of
occupational health interventions. American Journal of Industrial Medicine, 49
(10), 865–872.

Schulte, P.A., Cunningham, T.R., Nickels, L., Felknor, S., Guerin, R., Blosser, F.,. . .
Menger-Ogle, L. (2017). Translation research in occupational safety and health:
A proposed framework. American Journal of Industrial Medicine, 60(12), 1011-
1022

Sinclair, R. C., Cunningham, T. R., & Schulte, P. A. (2013). A model for occupational
safety and health intervention diffusion to small business. American Journal of
Industrial Medicine, 56, 1442–1451.

Sogolow, E., Sleet, D., & Saul, J. (2007). Dissemination, implementation, and
widespread use of injury prevention interventions. In L. S. Doll, S. E. Bonzo, J.
A. Mercy, & D. A. Sleet (Eds.), Handbook of Injury and Violence Prevention
(pp. 493–510). New York, NY: Springer Science+Business Media.

Sorensen, J. A., May, J. J., Jenkins, P. L., Jones, A. M., & Earle-Richardson, G. B. (2006).
Risk perceptions, barriers, and motivators to tractor ROPS retrofitting in the
New York state farm community. Journal of Agricultural Safety and Health, 12(3),
215–226.

Sorensen, J. A., Jenkins, P. L., Emmelin, M., Stenlund, H., Weinehall, L., Earle-
Richardson, G. B., & May, J. J. (2011). The social marketing of safety behaviors: A
quasi-randomized controlled trial of tractor retrofitting incentives. American
Journal of Public Health, 101(4), 678–684.

http://refhub.elsevier.com/S0022-4375(20)30081-5/h0035
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0035
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0035
http://Http%3a//www.cpwr.com/research/r2p-tools-roadmaps
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0050
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0050
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0050
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0055
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0055
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0055
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0055
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0060
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0060
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0065
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0065
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0065
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0065
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0070
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0070
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0070
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0075
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0075
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0080
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0080
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0080
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0085
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0085
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0095
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0095
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0095
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0095
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0100
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0100
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0100
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0105
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0105
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0110
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0110
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0110
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0115
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0115
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0115
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0120
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0120
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0125
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0125
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0125
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0125
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0130
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0130
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0135
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0135
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0135
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0145
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0145
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0145
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0145
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0150
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0150
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0150
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0155
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0155
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0160
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0160
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0160
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0165
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0165
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0170
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0170
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0170
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0175
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0175
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0175
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0180
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0180
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0185
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0185
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0185
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0185
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0190
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0190
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0195
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0195
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0200
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0200
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0200
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0205
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0205
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0205
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0205
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0210
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0210
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0210
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0215
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0215
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0215
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0220
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0225
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0225
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0225
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0230
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0230
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0235
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0235
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0240
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0240
http://www.cdc.gov/niosh/r2p/archive.html
http://www.cdc.gov/niosh/r2p/archive.html
https://www.cdc.gov/niosh/topics/fishing/livetobesalty.html
https://www.cdc.gov/niosh/topics/fishing/livetobesalty.html
https://www.cdc.gov/niosh/programs/review/default.html
https://www.cdc.gov/niosh/programs/review/default.html
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0265
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0265
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0265
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0280
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0280
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0280
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0285
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0285
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0285
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0290
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0290
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0290
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0295
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0300
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0300
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0300
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0300
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0310
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0310
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0310
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0315
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0315
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0315
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0315
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0320
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0320
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0320
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0320
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0325
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0325
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0325
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0325


T.R. Cunningham et al. / Journal of Safety Research 74 (2020) 161–167 167
Sorensen, J., Tinc, P. J., Weil, R., & Droullard, D. (2017). Symbolic interactionism: A
framework for understanding risk-taking behaviors in farm communities.
Journal of Agromedicine, 22, 26–35.

Storm, J. F., Leprevost, C. E., Tutor-Marcom, R., & Cope, W. G. (2016). Adapting
certified safe farm to North Carolina agriculture: An implementation study.
Journal of Agromedicine, 21, 269–283.

Sussman, S., Valente, T. W., Rohrbach, L. A., Skara, S., & Pentz, M. A. (2006).
Translation in the health professions: Converting science into action. Evaluation
and The Health Profeesions, 29(1), 7–32.

Tabak, R. G., Khoong, E. C., Chambers, D. A., & Brownson, R. C. (2012). Bridging
research and practice: Models for dissemination and implementation research.
American Journal of Preventative Medicine, 43(3), 337–350.

Teske, T. D., & Victoroff, T. (2017). Increasing adoption of safety technologies in
commercial fishing. Study in progress. Anchorage, AK: U.S. Department of Health
and Human Services, Centers for Disease Control and Prevention. National Institute
for Occupational Safety and Health.

Tinc, P. J., Ayers, P., May, J. J., Purschwitz,M. A., Park, S., Bayes, B., & Sorensen, J. (2016).
Implementing a national tractor safety program: Using ‘‘Whole System in a
Room” to mobilize partners and implement solutions. Journal of. Agromedicine.

Tinc, P.J., Jenkins, P.L., Sorensen, J.A., Weinehall, L., Gadomski, A., & Lindvall, K.
(2019). Key factors for successful implementation of the National ROPS Rebate
Program: A correlation analysis using the Consolidated Framework for
Implementation Research (CFIR). Accepted by the Scandinavian Journal of
Work, Environment, and Health, July 2019.

Tinc, P. J., Gadomski, A., Sorensen, J. A., Weinehall, L., Jenkins, P., & Lindvall, K.
(2018a). Adapting the T0–T4 implementation science model to occupational
health and safety in agriculture, forestry, and fishing: A scoping review.
American Journal of Industrial Medicine, 61(1), 51–62.

Tinc, P. J., Gadomski, A., Sorensen, J. A., Weinehall, L., Jenkins, P., & Lindvall, K.
(2018b). Applying the Consolidated Framework for implementation research to
agricultural safety and health: Barriers, facilitators, and evaluation
opportunities. Safety Science, 107, 99–108.

Trochim, W. T., Kane, C., Graham, M. J., & Pincus, H. A. (2011). Evaluating
translational research: A process marker model. Clinical and Translational
Science, 4(3), 153–162.

Van Eerd, D., Cole, D., Keown, E., Irvin, E., Krammee, D., Brennenman-Gibson, J.,. . .
Morassaes, S. (2011). Report on knowledge transfer and exhange practices: A
systematic review of the quality and types of instruments used to assess KTE
implementation and impact. Toronto: Institute for Work and Health.

Van Eerd, D., & Saunders, R. (2017). Integrated knowledge transfer and exchange:
An organizational approach for stakeholder engagement and communications.
Scholarly and Research Communication, 8(1).

Waltz, T.J., Powell, B.J., Chinman, M.J., Smith, J.L., Matthieu, M.M., Proctor, E.K.,...
Kirchner, J.E. (2014). Expert recommendations for implementing change (ERIC):
Protocol for a mixed methods study. Implementation Science, 9, 1–12.

Wilson, K.M., Brady, T.J., & Lesesne, C., on behalf of the NCCDPHP Work Group on
Translation. (2011). An organizing framework for translation in public health:
The Knowledge to Action Framework. Preventing Chronic Disease, 8(2), A46.

Woolf, S. H. (2008). The meaning of translational research and why it matters. JAMA,
299(2), 211–213.
Zerhouni, E. (2003). Medicine. The NIH roadmap. Science, 302(5642), 63–72.
Zohar, D. (1980). Safety climate in industrial organizations: Theoretical and applied

implications. Journal of Applied Psychology, 65, 96–102.
Zohar, D., & Tenne-Gazit, O. (2008). Transformational leadership and group

interaction as climate antecedents: A social network analysis. Journal of
Applied Psychology, 93(4), 744–757.

Dr. Thomas Cunningham is a behavioral scientist and the Chief of the NIOSH Social
Science and Translation Research Branch. He also coordinates the NIOSH Transla-
tion Research Program and Services Sector Program. His research addresses inter-
vention development and research translation for safety and health applications in
construction, health care, and several small business sectors. He received his M.S.
and Ph.D. degrees in clinical psychology from Virginia Tech.

Pamela J. Tinc is a Junior Research Investigator at the Northeast Center for Occu-
pational Safety and Health: Agriculture, Forestry, Fishing in Cooperstown, NY. Pam’s
research interests are in implementation science, social marketing, behavior
change, and behavioral health. Pam holds an MPH from the University at Albany
School of Public Health and is a PhD candidate at Umeå University in Umeå, Swe-
den.

Rebecca J. Guerin, PhD, CHES, is a Research Social Scientist at the National Institute
for Occupational Safety and Health (NIOSH) and serves as the program coordinator
for the NIOSH Safe-Skilled-Ready Workforce (SSRW) program. Her major research
interests include young worker safety and health, adolescent health, health pro-
motion and education, curriculum and training design and evaluation, dissemina-
tion and implementation science, and quantitative research methods. Dr. Guerin
earned her PhD in Health Education with a focus on quantitative methods at the
University of Cincinnati. She received an MA from the University of Cincinnati in
Professional and Technical Writing, an MA from Columbia University, NY, in
International Affairs with a focus on International Economic Policy, and a BA from
Columbia University. Dr. Guerin is also a certified Health Education Specialist
(CHES) and holds a graduate certificate in Evaluation and Assessment from the
University of Cincinnati.

Paul A. Schulte, Ph.D., is the Director of the Division of Science Integration, and Co-
Manager of the Nanotechnology Research Center, National Institute for Occupa-
tional Safety and Health, Centers for Disease Control and Prevention. Dr. Schulte has
40 years experience in conducting research and developing guidance on occupa-
tional cancer, nanomaterials, risk communication, workplace well-being, and
genetics. He also has examined the convergence of occupational safety and health
and green chemistry and sustainability. Dr. Schulte has developed various frame-
works for addressing the aging workforce, burden of occupational disease and
injury, translation research, synthetic biology and occupational risk. He is the co-
editor of the textbook entitled, ‘‘Molecular Epidemiology: Principles and Practices.”
He has served as guest editor of the Journal of Occupational Medicine and the
American Journal of Industrial Medicine and was on the initial editorial board of
Cancer Epidemiology, Biomarkers and Prevention. He currently is on the Interna-
tional Advisory Board of the Annals of Occupational Hygiene.

http://refhub.elsevier.com/S0022-4375(20)30081-5/h0330
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0330
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0330
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0335
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0335
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0335
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0340
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0340
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0340
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0345
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0345
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0345
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0350
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0350
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0350
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0350
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0355
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0355
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0355
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0355
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0365
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0365
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0365
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0365
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0370
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0370
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0370
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0370
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0375
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0375
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0375
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0385
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0385
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0385
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0400
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0400
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0405
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0410
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0410
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0415
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0415
http://refhub.elsevier.com/S0022-4375(20)30081-5/h0415

	Translation research in occupational health and safety settings: Common ground and future directions
	1 Introduction
	2 Translation research components and terminology
	3 Related fields of research
	4 Challenges of the OSH context
	5 Future directions in OSH translation research
	6 Disclaimer:
	7 Disclaimer
	8 Funding statement
	References


