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REVIEW ARTICLE

Knowledge transfer and exchange in health and safety:
a rapid review

Dwayne Van Eerd

Institute for Work & Health, Toronto, Ontario, Canada

ABSTRACT
Workplace injury and illness can be burdensome for workers and workplaces
regardless of jurisdiction. The notion of research to practice is important in health
and safety research. The objective of this article is to describe and synthesize the
literature describing knowledge transfer and exchange (KTE) approaches relevant
to workplaces. A rapid review of the literature was done. Search strategies were
run in eight electronic databases. Documents describing a KTE approach for work-
places were reviewed. Data related to key aspects of the KTE approach as well as
conceptual guidance were extracted and synthesized. Literature searches revealed
34 documents that described 23 different KTE approaches designed to reach work-
place audiences. Many KTE approaches were guided by conceptual frameworks.
Common elements related to audience, activities and impact were found to guide
future KTE approaches. Including workplace parties as an audience in a multi-
faceted approach are important principles of KTE for health and safety.
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Introduction

Occupational health and safety (OHS) is an important aspect of prevention of workplace injury and
illness. The burden of injury and illness on worker and workplaces is great (Dragano et al., 2015; Leigh,
2011; Park & Bhattacharya, 2013; Takala et al., 2014). However, prevention programs and interventions
are varied and may not be based on the best available evidence. Researchers in health and safety continue
to produce and publish scientific evidence (Ferris¸ Hirst, Sanati, & Sanati, 2015; Gehanno, Takahashi,
Darmoni, & Weber, 2007; H€arm€a, Viikari-Juntura E, & O’Donoghue-Lindy, 2015; Jackson Filho, Algranti,
Saito, & Garcia, 2015; Li, Liu, & Zhang, 2012; Navarro & Mart�ın, 2004; Sweileh, Zyoud, Al-Jabi, &
Sawalha, 2014). Is the available evidence from the scientific literature getting to and influencing preven-
tion programs and interventions at workplaces?

Health and safety research draws from various disciplines including occupational hygiene, rehabilita-
tion, biomechanics, ergonomics, psychology and sociology. These disciplines may focus on different risk
factors and aspects of workplace health and safety. Given the myriad of potential risk factors and perspec-
tives there are many different types of interventions that could be implemented in workplaces. There is a
need for high quality research in this area. There is also a need to better understand how to effectively
‘transfer’ the knowledge gained from research to those parties that can make a difference in worker’s
health and safety (Coombs-Thorne et al., 2010; Loeppke et al., 2015; Manzoli et al., 2014; Rondinone,

CONTACT Dwayne Van Eerd dvaneerd@iwh.on.ca Institute for Work & Health, 481 University Ave, Suite 800, Toronto, Ontario
M5G 2E9, Canada
� 2019 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://
creativecommons.org/Licenses/by-nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original
work is properly cited, and is not altered, transformed, or built upon in any way.

POLICY AND PRACTICE IN HEALTH AND SAFETY
2019, VOL. 17, NO. 1, 54–77
https://doi.org/10.1080/14773996.2018.1508116

http://crossmark.crossref.org/dialog/?doi=10.1080/14773996.2018.1508116&domain=pdf
http://creativecommons.org/Licenses/by-nc-nd/4.0/
http://creativecommons.org/Licenses/by-nc-nd/4.0/
https://doi.org./10.1080/14773996.2018.1508116
http://www.tandfonline.com


Boccuni, & Iavicoli, 2010; Schulte, 2002; 2006; Schulte et al., 2003, 2017; Waterson, 2016; Yoong, Clinton-
McHarg, &Wolfenden, 2015; Zardo, Collie, & Livingstone, 2014).

The transfer of knowledge is known by a variety of terms including knowledge transfer and exchange,
knowledge translation, knowledge utilization, innovation diffusion, implementation research and research
utilisation (Graham et al., 2006). This article will use the term knowledge transfer and exchange (KTE) to
capture the iterative and bi-directional nature of the process. KTE is concerned with generating, disseminat-
ing and implementing the best available evidence as the Canadian Institutes for Health Research (CIHR,
2015) definition states: ‘a dynamic and iterative process that includes synthesis, dissemination, exchange and
ethically sound application of knowledge to improve the health of Canadians …’. Therefore, KTE can be
seen as a process of exchange between researchers and target audiences designed to make relevant research
information available and accessible to stakeholders for use in practice, planning and policy-making.
Effective KTE helps to ensure that research evidence moves from peer-review journals to practice. There are
a variety of ways to deal with transferring knowledge. In this article, ‘KTE approach’ refers to any combin-
ation of activities used in the process of transferring knowledge as noted in the CIHR definition.

The concept of research to practice is increasingly important in health and safety research (Crawford,
Davis, Walker, Cowie, & Ritchie, 2016; Gillen, 2010; Knave & Ennals, 2002; Rondinone et al., 2010; Schulte
2006; Schulte et al., 2003, 2017; van Dijk, Verbeek, Hoving, & Hulshof, 2010; Van Eerd & Saunders, 2018;
Waterson, 2016). However, some studies suggest that workplace audiences (which may include employers,
supervisors/managers, health and safety professionals and workers) do not feel they have consistent access
to health and safety information (Dragano et al., 2015; Rhebergen, van Dijk, & Hulshof, 2012; Van Eerd
et al., 2018). To use research evidence in practice workplace audiences interested in prevention must
acquire, assess, adapt and apply the research knowledge as they decide on relevant and effective health and
safety programs and interventions for their workplace (Van Eerd et al., 2017). Van Eerd et al. (2017) found
workplace audiences or knowledge users report that research use is important, and they feel they have the
skills to use research but often lack the time to do so. KTE approaches can help workplace audiences access
timely research findings and aid in the decisions related to reducing injuries and illnesses at work.

The objective of this rapid review was to identify, describe and synthesize information about KTE
approaches with a focus on reaching workplace audiences. Workplace audience is defined broadly and
includes employers, workers, supervisors/managers, employers, OHS professionals (in-house or external
consultants), union personnel and workplace-based clinicians. Therefore, KTE approaches addressing
clinical or policy audiences that did not include workplaces were not included. A secondary objective was
to describe the conceptual basis (frameworks/models) of the various KTE approaches.

Methods

This rapid review used a systematic approach with the following steps: literature search, study selection
(inclusion), data extraction and data synthesis. The review incorporated a focused literature search and
did not include a quality appraisal. All steps were completed by a single reviewer. Given that this was not
a review on effectiveness of the KTE approaches described in the literature there is little concern about
the potential bias resulting from these modifications from a full systematic review. Haby et al. (2016)
noted that these are common ‘shortcuts’ employed in rapid reviews but found no evidence of the effect
(of potential bias) on review findings. Ethics approval is not required for a review of the literature.

Literature search

There are many different terms used to describe the generation, synthesis, dissemination and application
of knowledge (Graham et al., 2006; Greenhalgh & Wieringa, 2012). To address this challenge, search strat-
egies (guided by McKibbon et al., 2010) used keywords for knowledge transfer (knowledge trans�, know-
ledge exchange, etc.) combined with occupational health and safety keywords (safety, occupational health,
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occupational safety, etc.). The search strategy was reviewed by an information specialist who helped to
adapt it for different databases. The searches were conducted in the following electronic databases:
Medline (OVID), PsycINFO, EMBASE, ERIC, Social Sciences, Web of Science, CCInfoWeb and Business
Source Premier. The search strategy combined KTE terms using the OR Boolean operator and then com-
bining these with terms related to work, health and safety with the AND Boolean operator. (See
Appendix for more details about the search strategy). Databases were searched from inception to
September 2017. In addition, a database maintained at the Institute for Work & Health (IWH) for KTE
research (both peer-reviewed and grey literature) was hand-searched as were the reference lists of relevant
documents for other potentially eligible documents.

Study selection/inclusion criteria

English language documents that described KTE approaches including the transfer/exchange of research/
scientific evidence to workplace audiences were considered for review and synthesis. The CIHR definition

Table 1. Categories used for data extraction and synthesis, adapted from Lavis et al. (2003) and Grimshaw et al. (2012).

Lavis et al. (2003) questions Categories for information extraction and synthesis (guided by Grimshaw et al. 2012)

What �Scientific evidence in the form of:
-Single study findings
-Findings from multiple studies (including but not necessarily SR)
-Evidence-Based innovation/guideline

To Whom �Workplace:
-Workers
-OHS personnel (including JHSC)
-Worker managers or supervisors
-Union representatives

�Workplace intermediaries:
-National/provincial/state policy makers
-Regulatory bodies
-Industry associations
-OHS professionals/practitioners (consultants)

�Workplace PLUS intermediaries:
-Both workplace and workplace intermediaries targeted

�Research funders
�Researchers

By Whom �OHS practitioners
�Researchers
�Workers
�Workplace
�Research organization
�Workplace association
�Intermediaries or transfer agents
�Knowledge brokersa

How �Printed or posted materials
�Education/training meetings/workshops
�Opinion leaders
�Networking /collaboration
�Model drivenb (e.g. diffusion of innovation)
�Intermediaries or knowledge brokers as key to ‘how’
�Other

With What Effect �Knowledge use
�Process variables (e.g. collaboration, awareness)
�Change in practice (innovation adoption)

aKnowledge brokers are differentiated from intermediaries because they ‘specialize’ in KTE. Knowledge brokering is about bringing people
together, building relationships and sharing ideas and evidence that help stakeholders do their jobs better. It is the human connection
that makes knowledge transfer – the movement of knowledge from one place or group of people to another – more effective
(Healthcare Quarterly 7(4) 2004).
bThe model driven label was used when the approach was primarily guided by a KTE model/conceptual framework. This does not mean
that conceptual guidance was not used in other approaches.
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was used to determine a KTE approach, specifically considering processes that included some aspect of
‘dissemination, exchange and the application of knowledge’ to improve health and safety outcomes in
workplaces (CIHR, 2015).

Data extraction and synthesis framework

KTE approaches for health and safety research or practice which target workplace audiences were
reviewed according to five questions regarding KTE posed by Lavis et al. (2003): (1) What (information
disseminated), (2) To Whom (target audience and context), (3) By Whom (messengers), (4) How
(KTE approach), (5) What effect (outcomes, impact) (see Table 1). In addition to the Lavis KTE ques-
tions, information about the conceptual framework that guided each KTE approach was also extracted
if available.

The framework put forward by Lavis et al. (2003) was used because it is an organizing framework for
KTE strategies that allows comparison between the different approaches. The Lavis framework was identi-
fied by Wilson, Petticrew, Calnan, and Nazareth (2010) as a framework that could be used by researchers
to guide KTE activities. In addition, Grimshaw, Eccles, Lavis, Hill, and Squires (2012) used the Lavis et al.
(2003) questions to summarize the concepts and evidence to guide KTE for clinical and health services
research. Grimshaw et al. (2012) provide the subcategories for each of the Lavis et al. (2003) questions
adapting some language to better fit OHS (see Table 1).

Records identified from 8 electronic 
databases  

(n = 574) 

Additional records identified through
searching other sources (hand-

searching, grey lit and from reference
lists)  

(n = 251) 

Records screened: Titles & Abstracts [including
duplicate removal] (n = 825) 

Full-text documents assessed
for eligibility  

(n = 92)

34 documents describing 23
KTE approaches 

Figure 1. Inclusion of KTE approaches to reach workplace audiences.
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Table 2. KTE approaches for workplace audiences described according to Lavis et al. (2003) organizing framework.

Author year
(jurisdiction)

Q1: What (scientific
evidence in the

form of)
Q2: To

whom (sector) Q3: By whom Q4: How Q5: With what effect

Baines (2007)
(Canada)

Study findings plus
researcher experience:
Researchers provides
recommendations
resulting from a sin-
gle research project

Workplace: non-profit
workplaces.
Executive directors,
union executives,
managers
and frontline staff
(services sector)

Researcher Networking and
researcher contact
with target audience
based on action
research. Plus report
posted on website,
news conference,
booklet produced,
workshop presenta-
tion, keynote
presentation

Process and practice
change evaluated:
changes in attitude
(‘hope’), mobilization,
changes in health
and safety (through
collective
agreements)

Carlan et al.
(2012) (Canada)

Evidence-based innov-
ation: a hydraulic lift
to raise and lower
ladders from
service trucks

Workplace: Managers,
health and safety
specialists, union
health and safety
representatives, and
workers from thir-
teen construction
companies
(construction)

Researchersþ practiti-
oners: researchers
along with health
and safety consul-
tants from provincial
associations

Networking: Existing
social networks and
communication
channels were facili-
tators of adoption

Change in practice
proposed: adoption
of the innovation

Castillo et al.
(2006) (USA)

Study findings, syn-
thesized evidence, EB
innovations: basic
and applied research
and evidence-based
products from NIOSH

Workplace plus inter-
mediaries: various
workplaces, policy
makers, labor,
regulators (any)

Research organiza-
tion: NIOSH

Model driven:
Research to Practice
(r2p)-partnerships
(relationships and
intermediary organi-
zations): web-based
document distribu-
tion; guidelines;
safety products;
stakeholder collabo-
rations in programs;
training; story telling

Process outcomes and
change in practice
proposed: observing
and measuring link-
ages between: (a)
NIOSH research and
preventive informa-
tion and products;
(b) Preventive info/
products and
changes in work-
place behaviours/
practices; (c) changes
in workplace behav-
iors/practices and
changes in worker
injuries; (d) preven-
tion information and
market penetration

Chapman et al.
(2011) (USA)

Evidence-based inno-
vation(s): Related to
agriculture practices

Workplace plus inter-
mediaries: Managers
from Market vege-
table, Berry, Nursery
crop or Dairy farms
(agriculture)

Researchers Model driven:
Diffusion of
Innovation approach
using: other
growers/farmers;
public events;
resource people;
print and other
media (radio,
tv, internet)

Knowledge use,
Process outcomes and
change in practice
evaluated: which
source were used,
increased awareness,
increased practice
adoption, change in
knowledge, informa-
tion uptake, barriers
to adoption

Costa-Black et al.
(2011)
(Mainland China)

Study findings and EB
innovation (practices):
selected work dis-
ability prevention
(WDP) research and
associated evidence-
based return to work
(RTW) approaches

Workplace interme-
diaries: occupational
rehabilitation
services – national
standards committee
(an expert advisory
committee) (any)

Researchers and inter-
mediaries: (work
injury rehabilitation
panel from China)

Model driven: Ottawa
Model of Research
Use (OMRU): To
incorporate WDP
research evidence
into an existing
occupational rehabili-
tation sys-
tem (national)

Process outcomes and
change in practice
evaluated: (1) models
of service delivery
explored; (2) oppor-
tunities for WDP
research uptake were
identified, related to
(i) government min-
istry guidelines, and

(continued)
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Table 2. Continued.

Author year
(jurisdiction)

Q1: What (scientific
evidence in the

form of)
Q2: To

whom (sector) Q3: By whom Q4: How Q5: With what effect

(ii) new regulations
for work
injury insurance

Elkind et al.
(2002) (USA)

Study findings: about
health and safety
(combined with
additional OHS
information)

Workplace: Hispanic
farm workers
(migrant) in Eastern
Washington State.
(agriculture)

Researchers and inter-
mediaries (community
volunteers): Network
of growers, agricul-
tural workers, health-
care providers,
advocates, and safety
and health experts

Other: Theatre. Four
one-act plays each
lasting 40minutes in
Spanish. Each play
presented on a sin-
gle topic. (1) disease
and illness preven-
tion; (2) pregnancy/
prenatal concerns
and children at the
workplace; (3) ergo-
nomics – ladder
safety, lifting, falls,
etc. and (4) pesti-
cides and
other chemicals

Process outcomes and
change in practice
evaluated: know-
ledge, attitudes, and
reported behaviors

Gillen (2010) (USA) Study findings and
synthesized evidence:
NIOSH-generated
research findings

Workplace plus inter-
mediaries: industry
leaders, safety and
health professionals,
opinion leaders, and
innovators
(construction)

Research organiza-
tion: NIOSH

Model driven:
Research to Practice
r2p: information
products tailored to
specific audiences;
use of communica-
tion science to
inform transfer
efforts; researchers
involved in the dis-
semination efforts

Knowledge use and
process outcomes
proposed: concept of
transitional steps
between research
and end outcomes.
Intermediate out-
comes occur when
research is used by
other researchers or
by external stake-
holders. The evalu-
ation framework
supports consider-
ation of contribu-
tions via well-
accepted intermedi-
ate outcomes as
indication of impact

Guzman et al.
(2008) (Canada)

Study findings and
synthesized evidence:
‘the best available
evidence to solve
specific workplace
health and
safety problems’

Workplace plus inter-
mediaries: Not expli-
citly stated but
appears to be adapt-
able to any type of
workplace and OHS
stakeholders
(any sector)

Not explicitly stated Proposed educational
approach ‘learner-
centered’ approach:
Building stakeholder
commitment and
capacity to appraise
and apply know-
ledge to solve prob-
lems using a
‘blueprint for action’
called MAPAC which
stands for Mobilize,
Assess, Plan, Act,
and Check

No specific evalu-
ation outcomes are
proposed however
the importance of
evaluation
was noted

Hudson and Hall
(2013) (and Schill &
Chosewood
(2013) (USA)

Study findings and EB
innovations (TWH
practices): Content
included NIOSH TWH
web page – a quar-
terly electronic news-
letter called TWH in
Action! – and case

Workplace interme-
diaries: a broader
stakeholder base,
beyond the trad-
itional audience of
occupational safety
and health professio-
nals (any sector)

Research organiza-
tion: (NIOSH)

Other: Social media:
Create social net-
works to share and
exchange content, to
create dialogue, and
to foster partnerships
with health protec-
tion and health

Process outcomes
evaluated: The met-
rics include breadth
and direct engage-
ment. Breadth
includes two compo-
nents: community

(continued)
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Table 2. Continued.

Author year
(jurisdiction)

Q1: What (scientific
evidence in the

form of)
Q2: To

whom (sector) Q3: By whom Q4: How Q5: With what effect

studies that illustrate
employer approaches
toward integrating
health protection
and health promo-
tion called Promising
Practices for TWH

promotion professio-
nals interested in
TWH. As a result, the
Program created two
social networks:
@NIOSH_TWH on
Twitter and the
NIOSH TWH LinkedIn
Group. The Program
also aimed to further
create interest and
attract new audien-
ces by working to
include their content
on other NIOSH
channels (i.e. NIOSH
Science Blog) and
third-party channels
(i.e. radio podcasts,
Medscape,
and Wikipedia)

size (i.e. followers,
subscribers, and
unique visitors to a
web page) and
community growth
(e.g., change in the
community size).
Engagement volume
(i.e. likes, mentions,
retweets, e-mails,
and Google alerts).
In addition, a Google
search was collected
and compared at
two points – June
2011 and May 2013
– to estimate the
on-line presence
of TWH

Kramer and Cole
(2003) (and Kramer
et al., 2004; Kramer
2010) (Canada)

Synthesised evidence:
Thematic messages
based on a body
of research

Workplace: Managers
and supervisors
(included plant man-
agers, operations
managers, health
and safety specialists,
and human resour-
ces managers from a
convenience sample
of workplaces
(manufacturing)

Knowledge broker
disseminated the
research information

Networking/collabora-
tive approach;
Knowledge broker
approach with two
phases: building rela-
tionships; active
engagement of KB
and the workplace
parties, discussing
thematic messages
with management,
union, and superin-
tendents in meetings
workshops and one-
on-one

Knowledge use eval-
uated: knowledge
utilization (concep-
tual use, effort to
use, procedural use,
and structural use of
the the-
matic messages)

Kramer and Wells
(2005) (and Kramer
et al.
(2010) (Canada)

Synthesized evidence:
booklet summarizing
key research on
participatory
ergonomics (PE)

Workplace interme-
diaries: OHS consul-
tants and
ergonomists
(multiple sectors)

Knowledge broker Networking:
Knowledge broker
and researcher:
Transferred know-
ledge through a
series of meetings

Knowledge use eval-
uated: knowledge
utilization (concep-
tual, political and
instrumental use of
research)
was described

Kramer
(2013) (Canada)

Study findings:
related to reducing
musculoskeletal
disorders
in workplaces

Workplace: stake-
holders included
workers, managers,
labor, OHS practi-
tioners (manufactur-
ing, service, electrical
utilities, and trans-
portation sectors)

Researchers and
knowledge brokers

Networking: collabor-
ation between
researchers and
audience through
face-to-face
meetings during
research projects

Process outcomes and
knowledge use eval-
uated: knowledge
use (conceptual,
instrumental, and
strategic). In add-
ition, intermediaries
impressions of:
collaborative process;
expectations;
involvement and
influence; barriers
and facilitators;
lessons learned, and
willingness to
engage in collabora-
tive research again

(continued)
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Table 2. Continued.

Author year
(jurisdiction)

Q1: What (scientific
evidence in the

form of)
Q2: To

whom (sector) Q3: By whom Q4: How Q5: With what effect

Lehtinen
(2006) (Finland)

Study findings and
synthesized evidence:
from an OHS
research organiza-
tion (FIOH)

Workplace: small
workplaces
(multiple sectors)

Research organiza-
tion: (FIOH)

Printed materials and
Networking: Four
programs described:
direct dissemination
of guidelines, book-
lets and checklists to
900 enterprises;
dissemination of a
self-evaluation tool
to initiate and imple-
ment health promo-
tion programs
(includes support for
training); dissemin-
ation of OHS infor-
mation (fact sheets)
for agricultural work-
ers, through a collab-
orative effort with
local organizations
(Farmers’ Trade
Unions) and use of
internet; Learning
network for small
business, through a
virtual workshop on
the internet and an
extranet to allow
sharing of
experiences

Process outcome and
change in practice
evaluated: Awareness
and motivation to
improve working
conditions.
Implementation of
changes to
improve conditions

Lortie et al. (2012)
(and Lortie &
Desmarais, 2011;
Lortie, Kefi &
Desmarais,
2014) (Canada)

Study findings:
combined with avail-
able tacit knowledge

Workplace plus
Intermediaries: three
types of knowledge
users described: 1.
experienced users
(able to use guide/
tool), 2. users with
broad interests (will
use guides or tools
and often uses many
different types), 3.
user in a company
typically a member
of the occupational
health and safety
committee but may
not have experience
or training to use
guide/tool (any)

Intermediaries: Focus
on transfer agents:
union representa-
tives, consultants,
occupational health
and safety agents,
and purchasers

Printed/posted mate-
rials, Evidence-based
guidelines: Method
includes by whom:
Intermediaries
(tacit knowledge?)
Proposed to include
guides, guidelines
and transfer agents

No evalu-
ation specified

Mayhew
(1997) (Australia)

Study findings: found
in various OHS infor-
mation products and
standards coming
from Government
agencies, profes-
sional associations
and trade unions

Workplace plus inter-
mediaries: small busi-
nesses in Australia:
three type of users:
1. Professionals;
2. OHS practitioners;
3. workers
(non-OHS); (any –
small business)

Researchers and inter-
mediaries (govern-
ment agencies)

Intermediaries,
Networking, Printed/
posted materials: Five
primary methods: (1)
trade unions and
employer associa-
tions; (2) professional
associations; (3)
seminars and confer-
ences; (4) printed
brochures and other

Knowledge use and
process outcomes
proposed: focus on
reach and utilization

(continued)
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Table 2. Continued.

Author year
(jurisdiction)

Q1: What (scientific
evidence in the

form of)
Q2: To

whom (sector) Q3: By whom Q4: How Q5: With what effect

literature; (5) face to
face communication

Reardon et al.
(2006) (Canada)

Study findings and
synthesized evidence:
Three types of mes-
sages are described:
Type 1: Credible
facts and data. Type
2: Study findings and
conclusions (support-
ing possible action).
Type 3: Body of evi-
dence (providing
advice or direct-
ing action)

Workplace plus inter-
mediaries: decision-
makers for OHS
evidence. Targets
specific audiences
who could use the
research-based infor-
mation (any sector)

Research organiza-
tion: Any research
organization

Model driven:
Exchange Model:
Encompassing mul-
tiple evidence-based
KTE approaches from
a systematic review
were described:
Academic detailing/
Education outreach;
Interactive education
sessions; Reminder
Messages;
Interventions tailored
to overcome identi-
fied barriers; Audit &
Feedback; Opinion
Leaders; Patient-
Mediated
Intervention. There is
an emphasis on
active engagement,
relationship building,
packaging the mes-
sage in a manner
that makes it easy to
apply in day-to-
day practice

Knowledge use pro-
posed: knowledge
use – indirect, direct,
and tactical

Roy et al. (2003) (and
Parent & Beliveau,
2003) (Canada)

Study findings:
Research findings
about workplace
health and safety

Workplace plus inter-
mediaries: Atlantic
Canadian researchers,
community partners
and workplaces (any
sector, focus was on
rural and remote
communities)

Research organiza-
tion: Researchers
(IRSST) as part of
network with know-
ledge users

Networking:
Consortium approach:
Consortium on
Workplace Health
and Safety a
proposed knowledge
network between
provinces. Using
virtual teaming and
collaboration tools,
they propose to
involve both
producers and users
of new knowledge at
every level of work-
place health and
safety research

Knowledge use and
change in practice
proposed: ‘changes in
knowledge or
changes in perform-
ance of both
producers and users
of that knowledge’

Schneider and Check
(2010) (USA)

Study findings: from
construction
safety research

Workplace interme-
diaries: Traditional,
internet and social
media (construction)

Researchers, research
organizations, and
intermediaries
(government agencie-
s): Health researchers
and research organi-
zations, government
agencies, construc-
tion safety research
and advocacy
organizations

Other: Media
approach: Engaging
the media
(traditional, internet,
and social media)
effectively by: assist-
ing journalists to
generate more
extensive coverage
of construction
health and safety;
optimize diffusion of
health and safety
practice through the

Process outcomes and
change in practice
proposed: to raise
awareness and ultim-
ately improve health
and safety in
construction

(continued)
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Table 2. Continued.

Author year
(jurisdiction)

Q1: What (scientific
evidence in the

form of)
Q2: To

whom (sector) Q3: By whom Q4: How Q5: With what effect

media; expanding
the dissemination
and networking on
construction health
and safety through
social media

Schulte (2002) (USA) Study findings: as
part of OSH informa-
tion including:
standards, policies,
published
OSH documents

Workplace interme-
diaries: multiple
international recipi-
ents representing
global OHS system
(any sector)

Researchers and
research organiza-
tions: multiple parties
but the focus
appears to be on
researchers and
research organiza-
tions worldwide

Printed/posted mate-
rials, Networking,
Education,
Intermediaries, Other
(bilateral agreements:
An inclusive list of
existing methods
were listed including:
databases, research
directories, web-
based sharing (WHO,
ILO etc.), collabor-
ation internationally
(e.g. task forces),
conferences, bilateral
agreements, profes-
sional societies,
unions, training, glo-
bal portal

Knowledge use and
process outcomes
proposed: improved
access to knowledge,
research use in OHS,
improved research
capacity (know-
ledge creation)

Schulte et al.
(2003) (USA)

Study findings: as
part of OHS
information

Workplace plus inter-
mediaries: Including:
health professionals,
workers, OSH person-
nel, consultants,
health and safety
groups, employers,
unions, trade and
professional associa-
tions, coalitions, pub-
lic health authorities,
insurers, media and
the public
(any sector)

Researchers and
Research organiza-
tions: Though not
explicitly stated

Education,
Networking,
Intermediaries
suggested (product
suppliers, trade asso-
ciations), Other:
media, technology
transfer: A variety of
methods are listed:
Education and train-
ing receive most
attention. But also
note targeted
campaigns, social
marketing, commun-
ities of practice
(networking), and
technology transfer;
Should also dissem-
inate via product
suppliers and trade
associations

Knowledge use and
process outcomes
proposed: access and
knowledge use.
Ultimately improved
health and safety of
workers. ‘the ultim-
ate goal of research
and dissemination is
to continuously
improve and pro-
mote the safety,
health, and well-
being of workers’

Sinclair et al.
(2013) (USA)

Study findings and
synthesized evidence:
about OHS
from NIOSH

Workplace plus inter-
mediaries: Focused
on small businesses
and intermediaries
(any -
small business)

Research organiza-
tion (NIOSH) Model driven (based

on diffusion of innov-
ation) Intermediaries:
Using a model based
on diffusion of
innovation and social
exchange theory
there are 8 steps:
Step 1: Analyze
Needs of Small
Businesses and the
Characteristics of

Process outcomes and
change in practice
proposed: The
initiator (NIOSH)
monitors steps 6-8.
Potential outcomes
include OSH prod-
ucts developed,
businesses engaged,
products or services
delivered, and pre-
vention activ-
ities adopted

(continued)
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Table 2. Continued.

Author year
(jurisdiction)

Q1: What (scientific
evidence in the

form of)
Q2: To

whom (sector) Q3: By whom Q4: How Q5: With what effect

Intermediary
Organizations That
Serve Them; Step 2:
Analyze How
Intermediaries
Perceive OSH; Step
3: Develop Messages
and Select Channels
That Will Reach
Intermediaries; Step
4: Engage
Intermediary
Organizations Using
Selected Strategies;
Steps 5–8: Delivery
of OSH Services to
Small Businesses by
Intermediaries

Sinden & MacDermid
(2014) (Canada)

Study findings:
Researcher provided
study findings
combined with
employer knowledge
and reports

Workplace: Municipal
firefighting service.
The health and
safety representative
and RTW specialist
(plus management)
were the target audi-
ence as users of the
new tool developed
(municipalities)

Researchers and
workplace intermedia-
ries: Employer stake-
holders (firefighters,
health and safety
reps, union reps,
return-to-work (RTW)
specialists, manage-
ment, and on-site
health care
professionals)

Model driven: Used
the Knowledge to
Action (KTA) model
to guide the process
of ‘collaborative rela-
tionships between
researchers and
workplace stakehold-
ers in a series of
meetings to develop
and implement
new practices’.

Process outcomes
evaluated: employer
feedback regarding
utility of a risk
assessment tool
developed during
the research project.
Knowledge use pro-
posed: ‘monitoring
knowledge use’ and
‘sustaining know-
ledge use’ as per the
KTA framework

Sublet et al.
(2011) (USA)

Study findings plus
researchers experi-
ence: Blog postings
written by NIOSH
researchers. The
topics change with
each researcher’s
expertise
and projects

Workplace plus inter-
mediaries: Audience
included Safety and
health professionals,
Health care profes-
sionals, government,
consultants, workers,
academic, managers,
industrial hygien-
ists (any)

Researchers
(from NIOSH)

Other: Blog postings.
Short summary of
completed research
projects, publica-
tions, or topics at
NIOSH providing
readers an opportun-
ity to comment and
engage the
researcher in a
discussion NIOSH
researchers were also
using it as a mech-
anism for seeking
input and comments
on current and
future research

Process outcomes
evaluated: value or
usefulness. The
Science Blog is
viewed by respond-
ents as a useful
social media
resource. Responses
from survey partici-
pants (at least
69.4%) indicated that
the Blog was a
useful or very useful
resource of informa-
tion. Also 60%
answered that they
would definitely be
using the NIOSH
Science Blog in
6 months
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Results

The literature searches yielded 825 references which were reviewed for study selection/inclusion. A review
of 92 full documents was conducted to determine whether a KTE approach was described including the
transfer/exchange of research/scientific evidence to workplace audiences (see Figure 1).

KTE approaches for workplace audiences

Overall, there were 23 KTE approaches for health and safety described in 34 reports. Thirty-one of 34
reports were from the peer-reviewed literature. Nine reports (six peer-reviewed) provided descriptions of
KTE approaches, while the remaining 25 peer-reviewed reports were research studies (qualitative or quan-
titative) examining some aspect of 12 KTE approaches. The approaches are described according to the
Lavis et al. (2003) framework.

‘What’ was transferred?

There were many health and safety KTE approaches that endeavored to transfer research evidence to
workplace audiences (see Table 2). Some KTE approaches transferred scientific or research evidence from
single studies [often in the field or as part of participation in research studies e.g. Baines, 2007; Roy,
Parent, & Desmarais, 2003 (see also Parent & Beliveau, 2003); Sinden & MacDermid, 2014]. There were
also approaches that described transferring knowledge from multiple studies [from research groups or
organizations e.g. Castillo et al., 2006; Kramer & Cole, 2003 (see also Kramer, Cole, & Leithwood, 2004);
Kramer & Wells, 2005 (see also Kramer et al., 2010); Sinclair, Cunningham, & Schulte, 2013], or via evi-
dence-based innovations [e.g. Carlan et al., 2012; Chapman, Brunette, Karsh, Taveira, & Josefsson, 2011
(see also Chapman, Taveira, Josefsson, & Hard, 2003; Chapman, et al., 2004, 2008, 2009; Chapman,
Newenhouse, & Karsh, 2010)].

‘To Whom’ was the research knowledge transferred?

Across the health and safety KTE approaches there were three broad categories of target audiences that
included workplaces (see Table 2). Many approaches targeted workplace audiences directly [Baines, 2007;
Carlan et al., 2012; Chapman et al., 2011 (see also Chapman, et al., 2003, 2004, 2008, 2009, 2010); Elkind,
Pitts, & Ybarra, 2002; Guzman, Yassi, Baril, & Loisel, 2008; Kramer & Cole, 2003 (see also Kramer et al.,
2004); Kramer & Wells, 2005 (see also Kramer et al., 2010); Kramer et al., 2013; Lehtinen, 2006; Lortie,
Desmarais, & Laroche, 2012 (see also Lortie & Desmarais, 2011); Sinden & MacDermid, 2014]. Workplace
audiences included employers, workers and managers as well as health and safety personnel. Others tar-
geted broader audiences that included workplaces along with intermediaries such as consultants, practi-
tioners and OHS policy makers [e.g. Castillo et al., 2006; Costa-Black, Cheng, Li, & Loisel, 2011; Gillen,
2010; Mayhew, 1997; Reardon, Lavis, & Gibson, 2006; Kramer & Wells, 2005; Roy et al., 2003 (see also
Parent, & Beliveau, 2003); Schulte, 2002; Schulte et al., 2003; Sinclair et al., 2013]. Some of the approaches
that targeted audiences focused on intermediaries such as consultants, OHS practitioners, industry repre-
sentatives and the public to reach workplace audiences (e.g. Castillo et al., 2006; Gillen 2010; Hudson &
Hall, 2013; Kramer & Wells, 2005; Mayhew, 1997; Schulte et al., 2003 (see also Schill & Chosewood,
2013); Sublet, Spring, & Howard, 2011; Schneider & Check, 2010].

‘By Whom’ was the research knowledge transferred?

Research knowledge was transferred by a number of different parties (Table 2). Many approaches
described researchers making direct contact with target audiences [Baines, 2007; Carlan et al., 2012;
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Table 3. Conceptual foundations of KTE approaches for health and safety.

Author year (country) Conceptual foundations

Baines (2007) (Canada) The KTE approach was grounded in action research (Levin & Greenwood, 2001; Reason &
Bradbury, 2001).

Carlan et al. (2012) (Canada) The Promoting Action on Research Implementation in Health Services (PARIHS) knowledge
translation conceptual framework established by Kitson et al. (Kitson et al., 1998, 2008;
Rycroft-Malone et al., 2002).

Castillo et al. (2006) (USA) Authors reference various theories as informing their approach: communications theory
(Shannon & Weaver, 1949), and also touching on adult learning theory, theory of change and
cultural influence (Bandura, 1997; Geertz, 1983; Hofstede, 1997; Knowles et al., 1998; Patton,
2002; Salzman, 2001; Zemke, 2002)

Chapman et al. (2011) (USA) Diffusion of innovation (Rogers, 2003 [and previous editions])
Costa-Black et al. (2011) (40) (China) Ottawa Model of Research Use (Graham & Logan, 2004)
Elkind et al. (2002) (USA) Observational learning theory (Bandura, 1986) was noted as the basis of the KTE approach.
Gillen (2010) (USA) Reference ‘diffusion of innovation’ (Rogers, 1995) and ‘stages of change’ model (Prochaska &

DiClemente, 1982) as informing their approach.
Guzman et al. (2008) (Canada) The proposed approach is based on systems theory (Langley, Nolan, & Nolan, 1992), know-

ledge transfer theory related to ‘active’ approaches (Levin & Greenwood, 2001; Lomas, 2000;
Torjman et al., 2001), and action research (CDC, 1993, Reason, 1994, Waterman et al., 2001).
Combining these theories the authors propose a ‘blueprint for action’ called MAPAC which
stands for Mobilize, Assess, Plan, Act, and Check.

Hudson and Hall (2013) (USA) No KTE theory, model or framework described or referenced
Kramer and Cole (2003) (Canada) The authors proposed a conceptual model that describes the source and the knowledge

transferred as well as the workplace context, describes how the KTE occurs and describes the
knowledge utilization (KU). The theoretical basis of the conceptual framework presented in
this article incorporates aspects of evidence-based practice (Walshe & Rundell, 2001), diffusion
of innovation (Rogers, 1995) and knowledge utilization (Cousins & Leithwood, 1993;
Huberman, 1994; Weiss, 1979), as well as being informed by social networking (Landry et al.,
2001) and two communities theory (Caplan, 1979).

Kramer and Wells (2005 (Canada) A conceptual framework ‘building interorganizational networks’ was proposed by the authors.
The framework was based on social interaction KT theory (Huberman, 1990; Landry et al.,
2001; Oh, 1997), network theory (Argyris & Schon, 1978; Barabasi, 2002; Granovetter, 1973;
Krackhardt, 1992; Krebs, 2008; Lutz, 1997) and knowledge utilization (Huberman, 1989, 1994;
Landry, 1999; Weiss, 1979). This framework focuses on building networks to facilitate KT. The
framework describes steps of establishing goodwill, achieving reciprocity, knowledge utiliza-
tion and long-term alliances in a fairly linear way.

Kramer et al. (2013) (Canada) The foundation for the proposed KTE evaluation method is based on three theoretical mod-
els: (a) the promoting action on research implementation of health services (PARiHS) model
(Rycroft-Malone 2007; Rycroft-Malone & Bucknall, 2010); (b) the transtheoretical model (TTM)
(Prochaska & DiClemente, 1983); and (c) knowledge utilization Huberman and Cox (1990),
Huberman and Ben-Peretz (1994), Weiss (1999).

Lehtinen (2006) (Finland) Authors describe a networking model used for virtual workshops. This model and the KTE
approaches described appear to be ‘evidence-based practice’.

Lortie et al. (2012) (Canada) The starting point for the KTE approach described is evidence-based practice, specifically
guidelines (Cabana et al., 1999; Grol 1997) and knowledge management (organizational per-
spective) (Boerner et al., 2001; Grant, 2012; Morrison & Mezentseff, 1997). The authors
develop a model combining knowledge management and transfer (Lortie, M., Kefi, I., &
Desmarais, L., 2014) which incorporates the concept of opinion leaders (Hayward et al., 1997;
Ulvenes et al., 2009).

Mayhew (1997) (Australia) No KTE theory, model or framework described or referenced
Reardon et al. (2006) (Canada) ‘Exchange model of knowledge transfer’. Organizing framework for a knowledge transfer

strategy containing five elements: What, To Whom, By Whom, How, With what effect (Lavis
et al. 2003).

Roy et al. (2003) (Canada) ‘Knowledge networking’ approach to developing knowledge on workplace health and safety.
Proposed by the authors to replace traditional linear approaches to KTE. The proposed model
is based primarily on knowledge management (Seufert et al., 1999) and organizational learn-
ing (e.g. Argote,1999; Hargadon, 1998; Hutchinson & Huberman, 1993).

Schneider and Check (2010) (USA) No KTE theory, model or framework described or referenced
Schulte (2002 (USA) No KTE theory, model or framework described or referenced
Schulte et al. (2003) (USA) ‘Production, Dissemination, Utilization of Information framework’. The framework is proposed

by the authors for OHS dissemination and use based on the work of Shannon and Weaver
(1949), Robert (1983), Takala (1993), Lagerlof (2000). The framework allows for various stages
to be done in parallel or iteratively.

Sinclair et al. (2013) (USA)
(continued)
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Chapman et al., 2011 (see also Chapman, et al., 2003, 2004, 2008, 2009, 2010); Costa-Black et al., 2011;
Elkind et al., 2002; Mayhew 1997; Schulte 2002; Sinden & MacDermid, 2014; Sublet et al., 2011]. There
were also approaches involving entire research organizations in transferring knowledge (research organiza-
tions might incorporate researchers plus other staff such as communications, KTE and/or other technical
staff) [Castillo et al., 2006; Gillen et al., 2010; Hudson & Hall, 2013; Lehtinen, 2006; Reardon et al., 2006;
Roy et al., 2003 (see also Parent & Beliveau, 2003); Schneider & Check, 2010; Schulte et al., 2003; Sinclair
et al., 2013]. Some approaches explicitly noted that knowledge brokers1 were involved in transferring the
knowledge [Kramer & Cole, 2003 (see also Kramer et al., 2004); Kramer & Wells, 2005 (see also Kramer
et al., 2010); Kramer et al., 2013; Sinclair et al., 2013]. There were also some approaches that described
involving practitioners or workplace parties in transferring the evidence [Elkind et al., 2002; Roy et al.,
2003 (see also Parent & Beliveau, 2003); Sinden & MacDermid, 2014].

‘How’ was the research knowledge transferred?

Work and health research knowledge was transferred to target audiences using a great variety of methods.
Most often KTE approaches consisted of multiple methods or steps of transfer and exchange. Overall,
there was an emphasis on using active methods including networking and relationship building, face to
face meetings, participation in research projects, opinion leaders and training/education (see Table 2).
When passive methods [such as website posting, printed materials (reports, newsletters, pamphlets etc.),
guides or guidelines] were used they were often combined with other active methods (see Table 2). A few
reports described the use of blogs and social media [Hudson & Hall, 2013 (see also Schill & Chosewood,
2013); Schneider & Check, 2010; Sublet et al., 2011] to reach broader audiences.

A common element of many approaches included face-to-face meetings involving the target audiences.
This type of direct contact occurred because audience members were involved in research studies (e.g.
Baines, 2007; Carlan et al., 2012; Kramer et al., 2004, 2013; Sinden & MacDermid, 2014) or meetings were
specifically noted as part of the KTE approach [Castillo et al., 2006; Chapman et al., 2011 (see also
Chapman, et al., 2003, 2004, 2008, 2009, 2010); Kramer & Wells, 2005; Mayhew, 1997; Roy et al., 2003
(see also Parent & Beliveau, 2003)]. The KTE approaches were tailored to the audience and context mak-
ing each approach unique. While approaches were tailored and unique they were often guided by a (new
or existing) conceptual framework or model. The dissemination of printed materials was also a common
aspect of many of the KTE approaches. Knowledge brokers or transfer agents and networking were often
mentioned, and many approaches considered relationship building as key to the approach.

‘What Effects’ did the transferred knowledge have?

All but one of the 23 approaches evaluated (or proposed the evaluation of) some aspect of KTE impact
(Table 2). The description of impacts evaluated (or proposed) varied considerably across the reports. The
variability in impacts or outcomes is understandable given the diversity in KTE approaches and target
audiences. For example, it is reasonable to expect that important outcomes for policy makers are different
from those of workers or practitioners. The most common outcomes noted were related to

Table 3. Continued.

Author year (country) Conceptual foundations

‘Extended model for small business OSH intervention research’ proposed by authors. The
model is based upon previous intervention research (Hasle & Limborg, 2006) and program
theory (Olsen, 2012) models. The current adaptation also considers social exchange theory
(Miller, 2005) and diffusion of innovation (Rogers, 2005).

Sinden & MacDermid, (2014) (Canada) Knowledge-to-action (KTA) framework (Graham et al., 2006, 2007).
Sublet et al. (2011) (USA) Social exchange theory (Homans, 1958) noted as a theoretical basis for blogs. The link to KTE

is the idea that social behavior is a result of an exchange process.
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implementation (such as usefulness, behavior change, program/intervention implementation, adoption of
innovation, utility of innovation, instrumental knowledge use).

Many KTE approaches considered multiple outcomes such as reach, engagement, awareness, attitudes,
uptake, access to knowledge, knowledge use (conceptual). The objective of the KTE approach, the concep-
tual foundation, the target audience and the context dictated the types of outcomes sought and reported.

Conceptual foundations of KTE approaches for health and safety

Estabrooks, Thompson, Lovely, and Hofmeyer (2006) noted that there was no predominant theoretical or
conceptual framework for KTE in healthcare, organizational innovation and social sciences literatures.
The same is true of the health and safety literature. Nineteen of 23 KTE approach descriptions provided
some information about the conceptual basis for their approaches (see Table 3). However, there were over
20 different conceptual models or frameworks noted (Table 3). Many of the KTE approaches are based
on more than one conceptual framework while very few drew on the same frameworks or theories. For
example, the concept of networking was explicitly mentioned in four reports [Kramer & Cole, 2003
(see also Kramer, Cole, & Leithwood, 2004); Kramer & Wells, 2005 (see also Kramer et al., 2010);
Lehtinen, 2006, Roy et al., 2003 (see also Parent & Beliveau, 2003)] however each study approached the
concept from different literature sources. It is important to note that networking may have been import-
ant in some of the other reports as well. Diffusion of innovation (Rogers, 2003) was also mentioned in
four reports [Chapman et al., 2011 (see also Chapman, et al., 2003, 2004, 2008, 2009, 2010); Gillen, 2010;
Kramer & Cole, 2003 (see also Kramer et al., 2004); Sinclair et al., 2013].

Discussion

This rapid review set out to describe the current state of the literature on KTE approaches in health and
safety. While, the searches revealed 23 different approaches, few studies described in-depth evaluations of
the approaches. Viewed through the lens of the Lavis et al. (2003) framework for knowledge transfer, the
KTE approaches in work, health and safety research were diverse. The diversity of approaches reflects the
variety of elements (audiences, messages and desired impacts) of decision making related to health and
safety. However, there are commonalities that are important to acknowledge. Importantly, most KTE
approaches considered workers as a key audience while often including various additional workplace audi-
ences that could also convey messages to workers (managers/supervisors, union reps and consultants).
The emphasis on reaching workers reflects the importance of individual or end-user decision-making in
health and safety (Baker, Chang, Bunting, & Betit, 2015; Reardon et al., 2006). Targeting additional audi-
ences acknowledges the complexity of workplaces with respect to organization, authority and autonomy
(Rhebergen et al., 2012; Schulte et al., 2003, 2017).

Another common aspect of health and safety KTE approaches described in the literature was that
researchers were often involved. Researchers level of involvement varied, at times researchers seemed to
be the sole transfer agent (Baines, 2007; Sublet et al., 2011), but most often they were one of a number of
individuals involved. Researchers were included in the KTE process to add credibility to the message. The
concept of getting the message directly ‘from the horse’s mouth’ is suggested to enhance the credibility of
the message (Graham et al., 2012; Keown, Van Eerd, & Irvin, 2008; Lavis et al., 2002, 2003). Many
approaches used some manner of intermediary to transfer the research knowledge to the target audien-
ce(s). The intermediaries could have formal roles in transfer (often called knowledge brokers) or may
include individuals with more informal roles (i.e. where their primary role was not KTE) such as work-
place parties (managers), consultant practitioners and research organization personnel. Therefore, while
researchers have a KTE role they were most often supported in that role.

How knowledge was transferred varied greatly but there were also shared aspects across the
approaches. Approaches most often included face-to-face meetings or other forms of direct interaction.

68 D. VAN EERD



The common use of meetings reflects the importance of building relationships which was also often noted
(Bornbaum, Kornas, Peirson, & Rosella, 2015; Cousins & Leithwood, 1993; Huberman, 1989; Landry,
Amara, & Lamari, 2001). Printed materials were also included as one part of most approaches described,
though none used this as the sole dissemination/KTE activity. Another common element of the health
and safety KTE approaches was the use of multiple dissemination/exchange activities. Reviews have shown
that multiple dissemination/exchange activities are superior to single activities (Grimshaw et al., 2004;
Grol & Jones, 2000). What effects the KTE approaches had also varied however when they were reported
tended to focus on knowledge use and practice change.

However, there are a number of challenges that must be taken into account for successful KTE. First is
the growth of work, health and safety research production globally. There appears to be a rapid growth in
health and safety literature (Ferris et al., 2015; Li et al., 2012; Rollin, Darmoni, Caillard, & Gehanno,
2009; Sweileh et al., 2014). The sheer volume of research makes it challenging to transfer the relevant
findings or evidence to the audiences that can best use them to inform practice or policy.

A second challenge is how to best transfer the knowledge to target audiences. Many of the KTE
approaches used networking, relationship building and face-to-face meetings however some recent
approaches were moving toward web-based dissemination using blogs (Sublet et al., 2011), social media
[Hudson & Hall, 2013 (see also Schill & Chosewood, 2013)], and portals (Rhebergen, Hulshof, Lenderink,
& van Dijk, 2010).

Third, there remains a challenge of how to best evaluate the KTE approaches. There were many differ-
ent outcomes and endpoints described in the various KTE approaches. With the variety of KTE
approaches, target audiences and workplace contexts it is necessary to tailor the outcome measures.
However, it is challenging to compare the various approaches when there are different outcome measures
used. Improved evaluation can only help improve the effectiveness of the KTE approaches related to the
health and safety of workers.

Conceptual foundations of KTE approaches for health and safety

The variety of conceptual underpinnings reported likely reflects the diversity of the approaches employed
and the different contexts reported. However, the fact that a majority of reports stated the conceptual
foundation of their approach is positive. It is also heartening to see that many reports proposed new
frameworks and models that were used to guide the KTE approaches. New frameworks may be developed
and introduced because of the specific circumstances related to implementing prevention programs and
interventions in workplaces (Crawford et al., 2016; Dragano et al., 2015; Manzoli et al., 2014; Tu�cek, 2013;
Zardo et al., 2014). Theory is useful to guide the development of KTE approaches as well as provide a
means for evaluating impact. While a single overarching theory may make it easier to compare KTE
approaches for health and safety, contexts with varying numbers and disciplines of actors working with
complex factors may require a number of theories (Estabrooks et al., 2006).

Strengths and limitations

A strength of this review was the use of rigorous systematic review methodology to search for and synthe-
size information about KTE approaches with a focus on reaching workplace audiences. The review focus
was to provide practical information regarding KTE approaches to help reduce occupational injuries and
the resulting disability in workplaces. Limitations of this review include using a subset of the more than
one hundred KTE terms described by McKibbon et al. (2010) in the search strategy. However, the search
strategy was guided by the approach described by McKibbon et al. (2010). It is always possible, regardless
of the inclusiveness of the search strategy to miss some articles that describe KTE approaches. The fact
that this review included only English language articles may also result in missed articles.
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This rapid review was conducted by a single reviewer. For reviews on intervention effectiveness a single
reviewer could potentially bias the findings. However, since this review provided description of KTE
approaches according to an established framework there is unlikely to be a bias that influences the find-
ings. Haby et al. (2016) found that a single reviewer did not have a great effect on the outcomes of rapid
reviews as compared to full systematic reviews. Therefore, despite these potential limitations the review
provides some useful information and direction for KTE in OHS.

Conclusions

There are a variety of KTE approaches to transfer health and safety research knowledge to workplaces.
The KTE approaches address various target audiences and workplace contexts related to health and safety.
A majority of the articles reporting on KTE for workplaces provide information about the conceptual
foundations of the approaches employed. Indeed, many approaches were based on newly developed con-
ceptual frameworks drawing on and adapting existing KTE frameworks and models.

This suggests that the state of health and safety KTE for workplaces is well positioned to continue to
transfer research knowledge to workplace parties with the aim of reducing occupational injury and illness.
The KTE approaches described in the literature to date are promising starting points and suggest three
principles to include in developing a KTE approach for health and safety:

� Include workers as a target audience
� Involve a researcher as disseminator
� Include in-person meetings and printed materials in a multi-activity KTE plan.

However, more evaluation of KTE in work, health and safety is required to move practice forward.
KTE in health and safety is a work in progress which must keep up with increasing research, increasing
access to information, and highly dynamic and ever-changing work environments (See Appendix for
more details about the search strategy).

Appendix: Search terms and strategy for rapid review of KTE studies in health and safety.

The search strategy focused on keywords for workplaces (worker, workplace, occupational, etc.)
combined with knowledge transfer (knowledge trans�, knowledge exchange, etc.). The search strategies
were guided by McKibbon et al. (2010) and combined KTE terms using the OR Boolean operator and
then combining these with terms related to work, health and safety with the AND Boolean operator. In
addition, reference lists from relevant articles were searched for relevant articles. The literature search
strategies were guided by the CIHR definition: ‘a dynamic and iterative process that includes synthesis,
dissemination, exchange and ethically sound application of knowledge to improve the health of Canadians
…’ (CIHR, 2015).

The development of the searches was guided by terms recommended in the following sources on KT:

� Graham ID. Knowledge translation at CIHR. Part 1: What is Knowledge Translation? 2007 [cited 4
August 2009] Available from http://www.cihr-irsc.gc.ca/e/33747.html

� Estabrooks CA, Derksen L, Winther C, Lavis JN, Scott SD, Wallin L, Profetto-McGrath J. The intellec-
tual structure and substance of the knowledge utilization field: a longitudinal author co-citation ana-
lysis, 1945 to 2004. Implementation Science. 2008 Nov 13;3:49. [Additional file 1: Search strategy.
Available from http://www.implementationscience.com/content/3/1/49/additional]

� WhatisKT. KT terms [wiki]. [cited 20 July 2009 ] Available from http://whatiskt.wikispaces.
com/KT±Terms
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� McKibbon KA, Lokker C, Wilczynski NL, Ciliska D, Dobbins M, Davis DA, Haynes RB, Straus SE. 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. 2010 Feb 12;5:16.

A number of focused literature searches were done in a variety of electronic databases (Medline,
Embase, ERIC, Social Sciences, Web of Science and Business Source Premier) as well as hand-searching a
database maintained at the Institute for Work & Health (IWH) for KTE research (including results from
a search on KTE evaluation Van Eerd et al., 2010). The literature search covered a variety of electronic
databases in an attempt to search the literature broadly. The search was not limited to English language
but only English language articles and reports were reviewed.

The review focus was on KTE approaches that disseminated or exchanged research evidence (or infor-
mation) that could be used at the workplace to improve the health of workers regardless of jurisdiction.
The definition focuses on the transfer or dissemination of research evidence therefore not on knowledge
management or organizational knowledge use (Nonaka et al., 2006; Walshe & Rundell, 2001).
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