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Defining knowledge translation activities using Gibbons and Nowotny’s Mode I and II
forms of knowledge production, health researcher (N = 240) characteristics are compared
with their knowledge translation activities. Applied researchers (n = 168) engaged in more
Mode II activity (p < .001), perceived their work as having more impact (p < .001), and
reported higher levels of relational capital (p < .001) when compared to basic researchers
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(n = 72). Those from medical schools (n = 128) had more publications (p = .004) as did
applied researchers in medical school compared to applied researchers from other fac-
ulties (p = .001). These findings provide early empirical insights into emerging tensions in
environments where Mode I and Mode II activities co-exist; tensions that may extract unin-
tended costs from researchers. Such costs may be paid in the currency not only of tenure

t also o
Health research funding and promotion, bu

1. Introduction: a changing health sciences research
agenda
In an environment characterized by increasing demands
for accountability, the impact of research on health system
and patient outcomes is a topic of increasing inter-
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est and importance. Demands for accountability emerge
increasingly in the wake of reports that as many as
30–40% of patients in the United States and the Nether-
lands receive care that is not based on current scientific
evidence, that 20–25% of care provided is not needed
or is potentially harmful (Grol and Grimshaw, 2003),
and that 10,000–20,000 annual preventable deaths occur
from adverse events in Canadian hospitals (Baker et al.,
2004)—deaths conceivably linked to a failure to imple-
ment best clinical practices. In this environment, research
funding agencies, particularly those investing in health
services research, are less open to research whose sole

purpose is to advance scientific knowledge and commu-
nicate only with other scientists. Major funding agencies
are now urging researchers to integrate activities with
policy- and decision-makers into their research projects in
a newly emerging model of engaged knowledge translation.
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n Canada, the Canadian Institutes of Health Research
CIHR) (www.cihr-irsc.gc.ca) and Canadian Health Services
esearch Foundation (CHSRF) (www.chsrf.ca), two major
unding agencies, specifically focus on this point. A similar
rend can also be seen in the United Kingdom (UK) with
he Medical Research Council’s (MRC) knowledge transfer

andate (www.mrc.ac.uk) and in the United States (US)
ational Institutes of Health (NIH) call for knowledge trans-

er strategies (www.nih.gov).
These funding directives are manifestations of increas-

ng efforts to root policy, management and practice
ecisions in science; they are also arguably manifesta-
ions of an ongoing and far reaching renegotiation of
he actual social contract between science and society
Gibbons, 1999), a renegotiation that sees society as an
ctive partner in the creation of socially robust (as opposed
o reliable) knowledge. In the health arena, this effort
s most obvious in the emergence of the evidence-based

edicine movement (Evidence-Based Medicine Working
roup, 1992) in the early 1990s, followed by more general
alls for adoption of an evidence-based (now evidence-
nformed), decision-making culture throughout the health
are system (Gray, 1995; National Forum on Health, 1997).
n the Canadian context, these efforts have contributed to
ressures to control the public funding commitment to
ealth care and increase the efficiency and effectiveness
f those components that were not eliminated or priva-
ized. The evidence-based movement can be understood,
n part, as one contributor to these efforts. The knowledge
ranslation agenda at CIHR (the largest federal funder of
ealth research in Canada), for example, can be interpreted

n this climate as an agenda with a strong focus on return
n investment of tax dollars and increasing accountability
emands (Canadian Institutes of Health Research, 2005).6

he CIHR agenda may also be interpreted as contributing
o this larger renegotiation of the social contract between
ociety and science.

The increased investment in influencing academic
esearch can also be understood as a cause and effect
f what sociologists Parsons and Platt (1973) termed the
ognitive complex. Traditionally, universities served as intel-
igence banks that were publicly funded in return for
cademic contributions to the betterment of science. This
elationship helped sustain the traditional (ivory tower)
iew of the academy. It allowed self-determination of
esearch agendas and it limited academic accountability
o scientific disciplines rather than the public (Parsons
nd Platt, 1973). The balance between the autonomy
f the universities and the relevance of the research
hey produced did not go un-scrutinized (see, e.g., Blau,

973; Parsons and Platt, 1973), and has resulted, in
art, in funding agencies playing an increasing role (on
ehalf of the public) in influencing knowledge produc-
ion.

6 Multiple terms have been used to describe this agenda (i.e., knowledge
nd research transfer, research dissemination, innovation diffusion). Our
se of the term knowledge translation is consistent with the definition
nd strategic directives outlined by CIHR (Canadian Institutes of Health
esearch, 2004).
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Over the past decade, post-secondary institutions in
Canada have experienced increasing cutbacks in public
funding.7 This, in combination with more general, global
forces, has contributed to a knowledge production envi-
ronment that is no longer the sole domain of the academy
and which now also includes private sector institutions
such as think tanks and for-profit consulting firms. As
a result, new funding alliances between the academy,
government, and private industry have formed (Delanty,
2001). More broadly, authors such as Etzkowitz and Leydes-
dorff (Etzkowitz, 2002; Etzkowitz and Leydesdorff, 1995;
Leydesdorff and Etzkowitz, 1998) describe a triple helix
in which the main institutions of the knowledge-based
economy are university, industry and government work-
ing in complex inter-relation. In 1994, Gibbons, Limoges
et al. introduced the new production of knowledge or as
it has come to be abbreviated, Mode II knowledge pro-
duction. If Mode I knowledge production is characterized
by curiosity-driven inquiry and a positivist epistemology,
Mode II is in part at least, akin to (although not synonymous
with) a problem-solving epistemology (e.g., along the lines
of Laudan, 1977). Mode II knowledge production features:
(1) knowledge production in the context of application, (2)
transdisciplinarity, (3) a much greater diversity of sites of
knowledge production, (4) high reflexivity, and (5) novel
forms of quality control (Nowotny et al., 2003).

Against this backdrop some argue that changes in
university research agendas have become increasingly ori-
ented toward promoting an applied research agenda at the
expense of traditional science (Florida and Cohen, 1999).
This potential shift has been termed the skewing prob-
lem. It is underpinned by an assumption that researchers
engaged in more Mode II type of activity will under-
take more applied research and that this will in turn be
detrimental to the overall scientific agenda. The concerns
are based in a discourse about the necessity to turn to
alternative funding sources and hence form alternative
alliances (e.g., industry partnerships), and the changing
value of knowledge—increasingly regarded more as intel-
lectual property and less as public good (Nowotny et al.,
2003).

Gulbrandsen and Smeby (2005) describe this new social
contract from both positive and negative vantage points.
They assert that while Mode II may be more suited to
the needs of modern society, it implies a reduced impor-
tance for universities in knowledge production. Their own
research (conducted in the context of professors with
industry dollars, i.e., contract research) revealed no clear
conflicts between traditional science (Mode I) and newer
types of knowledge production (Mode II). Similarly, Van

Looy et al. (2004) also working with contract researchers
found no trade off between entrepreneurial and scientific
activities. They did argue that industry funding resulted in a
“compound Matthew effect” where successful researchers

7 Recent statistics illustrate a continuing trend towards privatization;
institutions are increasingly relying on private fees and less on public
funding. In 2003, government funding and contracts accounted for 56.6%
of Canadian university revenue (compared to 67% in 1992), while tuition
fees and bequests/donations accounted for 20% and 11% respectively in
2003 (Canadian Association of University Teachers, 2004).

http://www.cihr-irsc.gc.ca/
http://www.chsrf.ca/
http://www.mrc.ac.uk/
http://www.nih.gov/
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were able to leverage industry dollars into greater com-
pounded success. In 2006, examining inventors Van Looy, et
al. again reported an effect similar to the Matthew effect,
where they saw a “star scientist” phenomenon among
inventors and no evidence of a skewing problem. In fact,
several authors have reported no evidence of a skewing
problem, among them Hicks and Hamilton (1999), and
Godin and Gingras (2000).

Partnerships in the health sciences between researchers
and policy- and decision-makers bear some similarities
(although probably more differences) to science–industry
relationships. In the context of our discussion, and the
knowledge translation agenda more broadly, these part-
nerships are viewed as key to creating receptor capacity
for the uptake of research findings among decision-makers
(and on the other side, ensuring researcher priorities are
relevant to the policy agenda and targeted to expressed –
and highly contextualized – decision-maker needs). This
operates in effect to exert accountabilities on the user
side of the researcher–decision-maker partnership as well
as the researcher side. In an increasingly accepted view
in health services research, funding agencies advancing
a knowledge translation agenda in Canada cite the main
advantage of these partnerships as better translation of
research findings to health care policy and practices. How-
ever, parallel attention has not been paid to the implications
of such partnerships for the health researchers them-
selves.

A variation on the skewing problem could occur with
health researchers allocating substantial time and com-
mitment to these engaged Mode II knowledge production
and translation efforts (partnerships) with policy- and
decision-makers—at the potential cost of traditional schol-
arly outputs, and arguably costs to science itself. This is
of particular concern given that most health scientists in
Canada are employed by universities whose reward sys-
tems recognize traditional scholarly outputs and do not
generally reward the activities associated with these more
engaged researcher/decision-maker partnerships. In the
sample on which we report in this paper, for example, 92.5%
of the researchers worked in a university setting. In this
context, promotion and tenure rely on traditional markers
of scientific productivity, most notably among them, publi-
cation in high quality (often understood as high impact)
peer-reviewed journals. It is important to examine the
impact of the current knowledge translation agenda on
these health researchers and explore among other things,
whether a skewing problem may be present in health
research.

2. The role of Mode I and Mode II knowledge
production

Researchers are an intrinsic part of the knowledge pro-
duction system. This system (comprising both production
and use) has been examined by several scholars and

includes: research as product (Glasgow et al., 2003; Landry
et al., 2003), researchers and the processes used (Landry
et al., 2001), knowledge translation efforts (Landry et al.,
2003), and organizational context (Corwin and Louis, 1982;
Janz and Prasarnphanich, 2003; Tasi, 2001) as constituent
licy 37 (2008) 1066–1078

elements of the knowledge system. Gibbons and colleagues
focus on the social, scholarly, and economic contexts that
underpin the knowledge system (Gibbons et al., 1994;
Nowotny et al., 2001) and present the Mode I and Mode
II knowledge production described earlier.

Mode II knowledge production involves non-
hierarchical relationships with stakeholders (e.g., industry,
government policy-makers, health care decision-makers)
to collaborate on a research issue situated in a specific
health care context. In this sense, Mode II knowledge
production is based on the needs of end users in the health
care system and is arguably a more socially accountable
form of knowledge production. This is in contrast to the
more traditional form of knowledge production labeled by
Gibbons and colleagues as Mode I knowledge production.
Mode I production reflects the traditional, academic
norms of scholarship in the disciplines and institutions
in which researchers work, such as academic tenure
and promotion based on high impact, peer-reviewed
publication (Gibbons et al., 1994; Nowotny et al., 2001).
It is a mode of knowledge production whose foundations
rest on principles of scientific expertise, peer review, and
non-interference.

Canadian health research funding agencies recognize
the role that applied research knowledge plays in improv-
ing health outcomes, reducing adverse patient events, and
alleviating health care costs. This recognition, we argue is
in part responsible for forms of both knowledge produc-
tion and knowledge translation that reflect an increasing
Mode II style of scholarship. This style of scholarship also,
however, creates a tension between the (still) traditional
university system and the increasingly less traditional pub-
lic funding system with the researcher situated sometimes
uncomfortably in the middle. The researcher must progress
through the academic ranks meeting established (i.e.,
Mode I style) benchmarks while also competing for scarce
research dollars in a funding climate where the criteria for
assessment are changing to reflect an increasingly Mode
II orientation. In this state of relative imbalance there is
a potential for subsequent and unintended adverse effects
on the careers of researchers (Jacobson et al., 2004; Merton,
1973), particularly young researchers. Effort expended on
Mode II activity, required by many funding agencies, is not
rewarded by faculty evaluation systems; in fact a focus on
such activities may lead to reduced (traditional) scholarly
outputs and hence slower career progression. Arguably,
to meet the demands of contemporary requirements for
funding and those of university tenure and promotion,
health researchers need to achieve a balance of tradi-
tional knowledge translation activity (traditional scholarly
outputs) and more interactive (Mode II style) knowledge
translation activity (engaged interactions with research
end users).

The purpose of the study reported here was to
investigate the knowledge translation activities of health
researchers from different disciplines and faculties. Using

Mode I and Mode II archetypes as the analytical frame, we
compared different groups of researchers and their knowl-
edge translation activities in a secondary analysis of a data
set from a previously funded study. The following research
questions guided the analyses:
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CATI system enabling simultaneous data coding and entry
during collection). The survey was designed to capture
various aspects of the knowledge production system with
a heavy emphasis on dissemination activity. The survey

8 Study: Utilization of Health Research Results. R. Landry (Principal Inves-
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1. What patterns of Mode I and/or Mode II research activity
are discernable among health researchers?

. What characteristics define those researchers who
exhibit more or less Mode I and Mode II activities?

. What factors, if any, are associated with Modes I and II
knowledge translation activity?

While in their original conception Modes I and II are
rimarily modes of knowledge production, in this paper
e defined all Modes I and II activity under the rubric

f dissemination. Dissemination activity is not entirely
isengaged from knowledge production and could itself
e argued as a form of knowledge production. Certainly

n its more engaged forms (e.g., involving research end
sers in defining research questions or in research advi-
ory committees) we would consider it a form of Mode II
ctivity, one where “the context speaks back” (Nowotny
t al., 2001). The context of this study was one of knowl-
dge translation as it is being defined by many in Canada.
haracterizing knowledge translation activities as more
ode I- or II-like enabled us to treat knowledge translation

n a somewhat analogous way to knowledge produc-
ion.

Specifically, we defined Mode I activities as the number
f scholarly publications and Mode II activities as the scores
n plain and engaged dissemination as follows. We opera-
ionalized publications as the stated answer to: What is the
otal number of your peer reviewed publications during the
ast 5 years?

We had five elements concerning plain (a more pas-
ive form of) dissemination each scored on a five point
ikert scale with 1 = never and 5 = very frequently. We oper-
tionalized plain dissemination as the sum (range 5–25) of
hese five items. The questions were: How frequently do
ou personally . . .:

present research results in non-technical language to
users;
provide examples or demonstrations of how to use
research results;
disseminate reports and products appealing to target
audience (graphics, color, humor, packaging);
prepare reports on specific topics for policy-makers;
send research results to physicians, health care profes-
sionals or managers of health delivery organizations (in
the last 5 years).

In the same way we operationalized engaged (a more
ctive form of) dissemination as the sum of five items
range 5–25). The questions were: How frequently does . . .:

your project ensure personal follow-up with users to
assess how useful project information is;
your project ensure personal follow-up with users
to assess how easily project information could be

applied;
your project involve users as co-investigators;
your project involve users in advisory committees;
your project involve users in definition of the research
question.
licy 37 (2008) 1066–1078 1069

3. Methods

This paper presents the Alberta-based component of a
larger Canadian study on knowledge translation activities.
The results from the larger study are published elsewhere
(Ouimet et al., 2003a, 2003b, 2003c, 2006). The Alberta
study was supported by funds external to the national
study.8 Sampling in the larger study involved several
sub-samples: decision-makers, physicians, and researchers
from medical faculties. The Alberta study also sampled
from health researchers and nurses. The analysis reported
in this paper includes data on the researcher sub-sample
only.

3.1. Sample

The health researcher sample of the Alberta study
came from three Alberta universities. Potential subjects
were identified using information from the universities of
Alberta, Calgary, and Lethbridge and the provincial health
research funding agency (The Alberta Heritage Founda-
tion for Medical Research). All health researchers in a
health-related faculty (nursing, pharmacy, rehabilitation
medicine, medicine) were identified and the names of
health researchers (regardless of faculty) who had been
funded for health-related research were elicited. Of this
potential sample, the net response rate during data collec-
tion was 60.3% yielding a final sample of 240 researchers
who engaged in either applied or basic research activi-
ties. A small number of respondents (n = 11) who indicated
they spent less than 10% of their time doing research or
did not answer the question were excluded prior to analy-
sis. The sample was further classified by the research team
according to their research domain [basic (n = 72) or applied
(n = 168)] and faculty [medical school (n = 128) or other fac-
ulty: nursing, pharmacy, rehabilitative medicine (n = 112)]
for statistical comparison. We categorized basic researchers
as those involved in basic biomedical research and/or
basic research in another discipline versus anything else.
We categorized applied researchers as any health services
researcher or population health researcher. The profile of
the medical school sample indicated they reported spend-
ing 54% of their time conducting research while the others
in the Alberta sample reported spending 47% of their time
conducting research.

3.2. Data collection and study variables

Data were collected using a telephone survey (using a
tigator of national study), J.M. Birdsell (Principal Investigator of Alberta
extension to national study), C.A. Estabrooks, P. Norton and B. Waye-
Perry (Co-Investigators of Alberta extension). National study funding:
National Health Research and Development Program (NHRDP)/CIHR;
Alberta extension funding: Alberta Heritage Foundation for Medical
Research (AHFMR).
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Table 1
Sample characteristics

Characteristics Frequency Percent

Gender
Male 152 63.3
Female 88 36.7

Faculty
Medical school 128 53.3
Other health science faculties 112 46.7

Research domain
Basic 72 30.0
Applied 168 70.0

Academic rank
Full professor 104 43.3
Associate professor 74 30.8
Assistant professor 53 22.1
Other 9 3.8
1070 C.A. Estabrooks et al. / Res

reflected revisions and an extension of previous work by
the national study’s lead investigator (see Landry et al.,
2001, 2003) and was administered between July and August
2001. We collected data for several research character-
istics (independent variables) and knowledge translation
activities (dependent variables). Independent variables
included the type of research focus (e.g., targeted toward
users’ need or scholarly advancement), contributions pro-
vided by research end users (e.g., sponsoring events that
facilitate research transfer, investing material or financial
resources for research transfer), the researcher’s perception
of the impact of their research (e.g., impact on profes-
sional practices, policies and procedures, credibility) and
perceived cost of utilization (of their research) as well as
perceived importance of research transfer activities (‘Cat-
egory A’ referred to scientific journals, trade journals, as
well as Internet and newspaper publications; ‘Category
B’ referred to workshops, committees, newsletters, and
e-mail). Relational capital (e.g., relationships that pro-
vide resources/support), cost of research transfer, barriers
to research transfer (termed uptake), years of experi-
ence (postgraduate and as a service provider), researcher
expertise recognition (e.g., invitations to present work, con-
sultant roles), as well as the researcher’s amount of research
funding and number of research personnel were also mea-
sured. We measured several dependent variables related to
research translation. As noted earlier, Mode I activity was
measured by the reported number of peer-reviewed publi-
cations, while Mode II activities were measured by reports
of plain dissemination and engaged dissemination.9

3.3. Analytic procedures

Data were analyzed with SPSS (v. 14.0). Using two-
independent samples t-test, or a non-parametric alter-
native when necessary, we compared characteristics
between health researchers who worked only in a univer-
sity (hereafter referred to as university-only researchers)
and those who worked in both university and hospi-
tal settings (hereafter referred to as university + hospital
researchers), medical school researchers and researchers
in other health science faculties (nursing, pharmacy, reha-
bilitative medicine), and basic researchers and applied
researchers. We also compared research characteristics
and research translation activity using mean plots and
analysis of variance (ANOVA). Correlations between the
set of research characteristics and research translation
activity were examined to identify variables that exhib-
ited linear associations with the research transfer activity
measures. For all dichotomous variables we conducted
cross-tabulations and Chi-square tests.

4. Results
The demographic characteristics of the sample are pre-
sented in Table 1. Our sample was predominantly male
(63.3%) and representative of applied health researchers
(70%). The sample was comparable in work setting with

9 A detailed table of variables is available from the authors.
Work setting
Hospital only 18 7.5
University only 110 45.8
University + hospital 112 46.7

researchers working in either a university only setting
(45.8%) or university and hospital setting (46.7%).

To answer research questions one and two, we com-
pared health researchers by work setting (university vs.
university + hospital), faculty (medical school vs. other
health science faculties), research domain (basic vs.
applied), and by faculty and domain together. These results
are presented in Sections 4.1–4.4. To answer the third
research question, we determined and compared those
factors that were associated with Mode I and II forms of
knowledge production (Section 4.5).

4.1. Comparing health researchers by work setting
(university-only vs. university + hospital)

There were several important differences when con-
sidering the work setting of health researchers. Com-
pared to university-only researchers, university + hospital
researchers perceived a significantly greater impact of
their research on health care practice (p < .001). Simi-
larly, university + hospital researchers scored higher than
university-only researchers for relational capital (p = .007),
cost of utilization (p = .018), recognition of expertise
(p = .016), and years of experience as service provider
(p = .003). While university + hospital researchers scored
higher on the remaining dependent variables, these differ-
ences were not statistically significant (see Table 2).

4.2. Comparing health researchers by faculty (medical
school vs. other health science faculties)

The medical school group compared to the other health
science faculty group of researchers was significantly differ-
ent for each dependent variable; researchers in other health

science faculties scored significantly higher than medi-
cal school researchers on both types of Mode II activity:
plain dissemination (p = .011) and engaged dissemination
(p = .003). The relationship was reversed for number of
publications with medical school researchers scoring sig-
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Table 2
Comparison of health researchers by work setting

Mean Mean difference P-value (two-tailed)

University only University + hospital

Dependent variables
Plain disseminationa 12.87 13.63 −.756 .213
Engaged disseminationa 12.61 13.02 −.408 .561
Number of publications*,b 17.55 18.93 −1.377 .344

Independent variables
Contribution provided by usersc 11.17 11.79 −.603 .206
Perceived impact of researchc 9.87 11.79 −1.920 <.001
Relational capitald 13.83 15.39 −1.565 .007
Cost of utilizatione 15.10 16.37 −1.271 .018
Barriers to uptake of research*,f 19.61 20.70 −1.095 .277
Perceived importance of dissemination activities (A)c 11.45 11.85 −.403 .305
Perceived importance of dissemination activities (B)c 10.81 11.51 −.699 .130
Recognition of expertiseg 7.57 8.43 −.864 .016
Years of experience (postgrad)b 16.04 14.64 1.399 .271
Years of experience (as service provider)b 6.79 12.18 −5.392 .003
Number of research personnelb 4.99 6.32 −1.327 .133
Research focus—users’ need*,h 2.45 2.62 −.17 .488
Research focus—scholarly advancement*,h 4.58 4.62 −.04 .647

a Scaling: summed score (range 5–25).
b “As reported” score.
c Scaling: summed score (range 4–20).
d Scaling: summed score (range 6–30).
e Scaling: summed score (range 5–25).
f Scaling: summed score (range 7–35).

n
S
i
s
(
s
r
u

T
C

D

I

g Scaling: summed score (range 3–15).
h Scaling: summed score (range 1–5).
* Mann–Whitney non-parametric test used.

ificantly higher than other faculties’ researchers (p = .001).
everal significant differences were observed with the
ndependent variable set. Medical school researchers

cored significantly higher on perceived cost of utilization
of their research) and years of experience (after graduate
chool) (both p < .001), while other health science faculties’
esearchers reported having more of a research focus on
sers’ needs (p = .002) (see Table 3).

able 3
omparison of health researchers by faculty

Mean

Medical school

ependent variables
Plain dissemination 12.62
Engaged dissemination 11.98
Number of publications* 20.22

ndependent variables
Contribution provided by users 11.48
Perceived impact 10.65
Relational capital 14.77
Cost of utilization 16.75
Barriers to uptake of research* 20.56
Perceived importance of dissemination activities (A) 11.43
Perceived importance of dissemination activities (B) 11.24
Recognition of expertise 7.80
Years of experience (postgrad) 17.27
Years of experience (as service provider) 8.88
Number of research personnel 5.45
Research focus—users’ need* 2.30
Research focus—scholarly advancement* 4.59

* Mann–Whitney non-parametric test used.
4.3. Comparing health researchers by research domain
(applied vs. basic domains)
As seen in Table 4, there were significant differences
between the researchers when compared by research
domain. Research targeting research end users’ needs was
low in both groups, but scores of applied researchers
were significantly higher than those of basic researchers

Mean difference P-value (two-tailed)

Other faculty

14.05 −1.436 .011
13.94 −1.968 .003
15.26 4.956 .001

11.71 −.239 .593
10.91 −.256 .619
14.69 .084 .880
14.63 2.125 <.001
19.71 .847 .240
11.77 −.338 .362
10.87 .371 .389
8.29 −.496 .149

13.06 4.205 <.001
10.63 −1.752 .319
5.91 −.463 .567
2.84 −.547 .002
4.52 .071 .192
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Table 4
Comparison of health researchers by research domain

Mean Mean difference P-value (two-tailed)

Basic Applied

Dependent variables
Plain dissemination 9.74 14.81 −5.073 <.001
Engaged dissemination 8.70 14.49 −5.788 <.001
Number of publications* 18.35 17.73 0.619 .409

Independent variables
Contribution provided by users 9.29 12.45 −3.158 <.001
Perceived impact 7.26 12.24 −4.981 <.001

Relational capital 11.39 16.14 −4.748 <.001
Cost of utilization 14.81 16.07 −1.267 .052
Barriers to uptake of research* 15.61 21.91 −6.300 <.001
Perceived importance of dissemination activities (A) 10.83 11.91 −1.077 .007
Perceived importance of dissemination activities (B) 9.83 11.59 −1.764 <.001
Recognition of expertise 6.24 8.77 −2.530 <.001
Years of experience (postgrad) 17.63 14.30 3.324 .009
Years of experience (as service provider) 0.20 12.38 −12.188 <.001

in all faculties reported more contributions by research
end users (e.g., sponsoring events that facilitate research
dissemination, investing material or financial resources
in knowledge transfer) than basic researchers (p < .01).
Applied researchers in all faculties perceived their work as
Number of research personnel 5.51
Research focus—users’ need* 1.61
Research focus—scholarly advancement* 4.80

* Mann–Whitney non-parametric test used.

(p < .001). Applied researchers scored significantly higher
than basic researchers in terms of Mode II activities (both
p < .001). Accordingly, applied researchers also perceived
research transfer activities to be more important than basic
researchers (Category A: p < .01 and Category B: p < .001)
and that higher costs were associated with research trans-
fer (p = .052). They also reported more recognition for their
work (p < .001).

In addition to reporting more Mode II activities, applied
researchers reported more structural resources than basic
researchers, but more barriers to research transfer. Rela-
tional capital and contributions provided by end users
were cited more by applied researchers (p < .001) as
were barriers to research uptake (p < .001). While basic
researchers scored higher than applied researchers on
Mode I activity measured by number of publications, the
difference was not statistically significant. Researchers in
both domains reported doing research that focused on
scholarly advancement, but basic researchers scored higher
and the difference was statistically significant (p < .001)
(see Table 4).

4.4. Comparing health researchers by research domain
and faculty (applied vs. basic; medical school vs. other
health science faculties)

When comparing research transfer activities by both
research domain (applied vs. basic) and faculty (medi-
cal school vs. other health science) we found that Mode
II activities increased in the following order: basic med-
ical school researchers, other faculties’ basic researchers,
applied medical school researchers and other faculties’
applied researchers (see Fig. 1). Applied medical school

researchers reported the highest level of engagement in
both Mode I and II activities.

Basic researchers reported significantly less Mode II
activities than applied researchers (p < .01) after con-
trolling for possible faculty differences. This trend was
5.73 −.227 .795
2.90 −1.29 <.001
4.46 0.340 <.001

preserved within same faculty groupings as well with basic
researchers engaging in less Mode II activity (see Fig. 2a and
b). After controlling for faculty differences, research domain
still had no significant effect on Mode I activity. There
was a significant domain × faculty interaction effect on
Mode I activity (p < .05); applied medical school researchers
reported a higher number of publications than their basic
counterparts, while the opposite was true in other health
science faculties, with applied researchers reporting fewer
publications than basic researchers (see Fig. 2c).

As seen in Table 5, after controlling for faculty difference,
research domain (applied vs. basic) exerted a significant
effect on all characteristics examined. Applied researchers
Fig. 1. Mean plot by health researcher group (research domain × faculty).
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aving more impact and they reported more relational cap-
tal (both p < .01) than their basic researcher counterparts.

Perceptions of the importance of ‘Category A’ and
Category B’ research transfer activities were different
y research domain. After controlling for effects of
pplied versus basic research domain, differences between
edical school researchers and other health science fac-

lties’ researchers were largely unremarkable. Exceptions
ncluded the differences in years of postgraduate train-
ng, the extent to which research is focused on users’

eed, the extent of barriers to uptake of research and the
ost of utilizing research results (see Table 5). Medical
chool researchers reported more years of postgraduate
xperience and conducted research with higher costs of
tilization than other health science faculties’ researchers.
) Mean plot by health researcher group (research domain × faculty). (c)

The only significant domain × faculty interaction effect (in
addition to Mode I activity) was that of barriers to the
uptake of research. Applied medical school researchers
reported greater barriers to uptake than other facul-
ties’ applied researchers whereas basic medical school
researchers reported lesser barriers to uptake than other
faculties’ basic researchers (p = .026).

4.5. Correlations between research transfer measures
(dependent variables) and other measures (independent

variables)

There were several factors associated with Modes I and
II knowledge translation activity. We observed two cor-
relation patterns; one set of variables was significantly
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Table 5
Comparison of health researchers by faculty and research domain using ANOVAa

F-statistic (P-value)

Main effects Interaction

Domain Faculty Domain × faculty

Dissemination measures
Plain dissemination 88.86 (<.001) 3.39 (.067) 0.85 (.357)
Engaged dissemination 73.73 (<.001) 5.09 (.025) 0.01 (.925)
Number of publications 0.004 (.951) 8.35 (.004) 6.62 (.011)

Other variables
Contribution provided by users 48.03 (<.001) .23 (.635) .20 (.657)
Perceived impact 116.22 (<.001) .52 (.471) .26 (.612)
Relational capital 83.92 (<.001) 1.51 (.220) 3.75 (.054)
Cost of utilization 7.28 (.008) 21.61 (<.001) .07 (.79)
Barriers to uptake of research 60.98 (<.001) 4.64 (.032) 5.00 (.026)
Perceived importance of dissemination activities (A) 6.80 (.010) 0.36 (.548) 0.001 (.980)
Perceived importance of dissemination activities (B) 15.95 (<.001) 1.86 (.175) 0.14 (.706)
Recognition of expertise 53.85 (<.001) 0.50 (.480) 0.02 (.894)
Number of research personnel 0.04 (.849) 0.29 (.588) 0.13 (.720)
Years of experience (postgrad) 5.03 (.026) 11.35 (.001) 0.27 (.606)

39.54 (<
41.36 (<
8.94 (.0
Years of experience (as service provider)
Research focus—users’ need
Research focus–scholarly advancement

a Two-way ANOVA with type II analysis.

correlated with Mode II activities (plain and engaged
dissemination), while a different set was significantly
correlated with Mode I activity (scholarly publications).
In particular, variables that demonstrated a significant
relationship with Mode II activities were contributions pro-
vided by end users, perceived research impact, relational
capital, perceived barriers to research uptake, perceived
importance of dissemination activities (both Categories A
and B), recognition of expertise, years of experience (as a
service provider), and having a research focus on end users’
needs (see Table 6).

Variables that demonstrated a significant relationship
with Mode I activity included cost of utilization, num-
ber of research personnel, and years of experience (after
graduate studies). Having a research focus on scholarly

advancement was the only variable that overlapped both
Mode I and II activities but in opposite directions; it was
significantly negatively correlated with plain and engaged
dissemination and significantly positively correlated with
the researchers’ number of publications (see Table 6).

Table 6
Correlations between research activity variables (dependent) and independent va

Plain disseminati

Contribution provided by users .50**

Perceived impact .624**

Relational capital .561**

Barriers to uptake of research .241**

Perceived importance of dissemination activities (A) .306**

Perceived importance of dissemination activities (B) .404**

Recognition of expertise .618**

Years of experience (as service provider) .364**

Research focus—users’ need .464**

Research focus—scholarly advancement −.144*

Cost of utilization .046
Number of research personnel .073
Years of experience (postgrad) −.088

* p < .05.
** p < .01
.001) 0.72 (.396) 0.32 (.575)

.001) 5.21 (.023) 0.50 (.479)
03) 0.09 (.764) 2.53 (.113)

5. Discussion

5.1. Patterns of Mode I and/or Mode II research activity
among health researchers

We found clear profiles of researchers engaging differ-
entially in what we characterized as Mode I and Mode II
activity. One group (applied medical school researchers)
achieved a balance between the two. We might have drawn
tentative conclusions about a potential skewing problem
had we seen systematic skewing from basic to applied
research across several groups; however, that was not the
case in our data. While we were limited by having avail-
able only a cross sectional data set, and so were unable to
assess changes over time, the trend in our data pointed to

researchers who achieve a balance of both Mode I and II
activities and those who demonstrated greater capacity in
one or the other activity.

Applied health researchers from other health science
faculties reported the most Mode II activities, but the fewest

riables

on Engaged dissemination Number of publications

.448** .045

.590** .014

.495** .010

.267** .052

.164* .047

.341** .012

.448** .075

.331** −.087

.542** −.022
−.191** .192**

.095 .213**

−.068 .247**

−.090 .303**
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cholarly publications (a Mode I activity). In contrast, but
ot unexpectedly, basic researchers reported high levels
f Mode I activity but low levels of Mode II activity. Only
pplied medical school researchers demonstrated a bal-
nced of Mode I and II activities, a balance that might
e considered optimal by contemporary health services
esearchers—or at least their funders. If this is the desired
tate, it leads to important questions about the research
odel and other factors that characterize academic physi-

ians in this country and that may lead to this balance.
e were constrained by the data and unable to ascer-

ain from the available responses information about how
esearchers undertook various reported activities or about
heir motivation, career prospects and satisfaction. We
elieve the applied researchers in the medical school are

argely those who have reasonable and sustained clinical
ractice and that they do much of their Mode II work dur-

ng or as a result of their clinical exposure. Consequently,
e believe this pattern may be related to the way medi-

al school physician researchers continue practice whereas
octorally prepared researchers in other health disciplines
e.g., rehabilitation and nurse scientists) often forego prac-
ice when they become devoted to research. Owen-Smith’
2003) hybrid scientist-entrepreneur refers to the emergence
f a scientist successfully combining traditional (public)
cience with entrepreneurial (private) science (and the
cademic–commercial systems that accompany such activ-
ty); a similar hybrid concept has potential utility when
escribing these applied medical school researchers. It is

ikely the case that if such a researcher type has emerged
hat it has been possible because of practice realities and
ircumstances, as well as, robust systems supporting these
ctivities. Examination of these systems including compar-
sons with those in other non-medical health faculties will
mprove our understanding of their potential benefits.

Based on our analyses, we argue that the combination
f discipline, faculty, and work setting combine to cre-
te the profile of Modes I and II knowledge production
haracteristic of a given group. What constitutes a bal-
nced profile probably differs (and probably should differ)
etween the basic and applied health sciences. For exam-
le, using a traditional definition of Mode II activity, we
ould expect basic researchers to engage in more Mode
than Mode II activity. When expanding this definition

o consider industry-based research as a form of Mode II
ctivity, however, basic researchers (more so than applied
esearchers) do forge alliances with private sector indus-
ries to further research.

.2. Characteristics of those researchers who engage in
ore Mode II activity

Given their access to the hospital setting, we antici-
ated that the university + hospital health researcher group
ould have greater success at directly translating research
ndings in a Mode II style than those who did not hold

oth appointments. While researchers who worked in dual
university + hospital) settings reported more Mode II activ-
ty than the university-only researchers, the difference was
ot statistically significant. However, when we grouped
ealth researchers according to domain and faculty, we
licy 37 (2008) 1066–1078 1075

observed that Mode II activity was significantly greater in
other health science faculties (nursing, pharmacy, rehabili-
tative medicine) than in medical school faculties. Arguably
this could be viewed as having been accomplished at the
expense of traditional Mode I activity and consequently in
some cases, at the expense of research career progression.
Applied medical school researchers engaged in comparable
amounts of both Mode I and II activities (see Fig. 1) suggest-
ing research domain (basic vs. applied) may be associated
with a balance between modes.

5.3. Factors associated with Mode I and II activities

Mode I activity was associated with a different set of
variables than Mode II activity (see Table 6). In our study,
two forms of infrastructure (observed as types of relational
capital) were identified by health researchers. Applied
researchers reported more Mode II activity and more rela-
tional capital than basic researchers. Similar trends were
noted for university + hospital researchers compared to
university-only researchers. The relational capital reported
by applied researchers was extrinsic to their academic
work setting. Applied researchers reported more contri-
butions by research end users such as sponsoring events
that facilitate research dissemination, and investing mate-
rial or financial resources in knowledge translation. Given
the time, resources, and commitment needed to engage in
Mode II activities, the need for relationships external to the
health researcher’s work setting is not surprising. These
findings emphasize the importance of developing work-
ing relationships and strong linkages with research end
users to facilitate the application of research results, a sen-
timent echoed by others (Golden-Biddle et al., 2003; Ross
et al., 2003). Mode I activity was also associated with rela-
tional capital, but such capital was, in this case, intrinsic to
the health researchers’ academic setting. This observation
implies that future studies ought to employ an expanded
definition of relational capital than was measured in our
study, which asked researchers to define relationships out-
side of their immediate work environment. Medical school
researchers who reported more publications than health
researchers in other faculties also reported more research
personnel (and years of postgraduate experience), suggest-
ing that not only the benefit of additional labor, but also
a possible benefit of additional available relational capi-
tal.

5.4. Balancing Mode I and Mode II activity

Our study’s findings suggest that there is merit in hav-
ing at least some groups of health researchers achieve a
balance of both Mode I and Mode II knowledge produc-
tion. Advantages of pairing between health researchers and
research end users have already been shown to reduce
adverse patient events (e.g., Dean et al., 2006; Frei et al.,
2006), advance innovation and technology (e.g., Kondo

et al., 2005), and alleviate health care system costs (e.g.,
Wang et al., 2005). Further, recent research has suggested
that Mode II type partnerships between researchers and
industry do not impede traditional Mode I activities, but
result in increased scholarly Mode I activities (Godin and
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Gingras, 2000; Ranga et al., 2003; Van Looy et al., 2004,
2006). Mode II activities by health researchers, in particu-
lar, have been previously discussed in published literature,
but those discussions have focused primarily on the respon-
sibilities of the health services researcher in engaging in this
type of knowledge translation activity, not the role of the
academy (Altman, 1995; Golden-Biddle et al., 2003; Ross et
al., 2003). A focus on greater expectations for Model II types
of knowledge production and translation is underpinned by
a number of untested assumptions: first, that society would
inevitably be better served by a move to predominately
Mode II activities; second, that the primary onus is legit-
imately placed on the researcher to develop and navigate
these often complex relationships; and third, that Mode II
activity is cost neutral for the researcher and perhaps for the
university.

Consistent with these assumptions, some authors have
called for a revamping of the academic system of reward
and merit, for integration and application of research
knowledge to practice, and for a scholarship of knowledge
translation (Boyer, 1990; Jacobson et al., 2004; Lynton and
Elman, 1987). These authors point out that demands for
knowledge have become more utilitarian, and, in response,
the academy can only be effective if it adopts an interac-
tive process to address utilitarian complexities. A thorough
treatment of this radical agenda is beyond the scope of this
paper. However, within our scope is at least one focused
observation and its implications.

Our orientation was not toward the commercializa-
tion trend in Mode II discourse (described for example
by Nowotny et al., 2003). Neither was it toward the trend
to thematic research priorities. The context in which we
did this analysis was one in which Canadian funders –
largely under the rubric of knowledge translation activity –
expect researchers to participate increasingly in less tra-
ditional forms of knowledge dissemination, transfer and
translation, some of which go significantly beyond more
traditional Mode I type of activities. Our focus was implic-
itly on the accountability trend identified by Nowotny
and others and more explicitly on the trend in Canada
to (in the name of more accountable science and with
a social rather than a commercial end in sight) press
health researchers to do “good” knowledge translation. This
has become erroneously, we argue, equated with a nearly
exclusively engaged form of scholarship and in some cases
a nearly exclusive problem solving epistemology reminis-
cent of Laudan’s (1977) Progress and its Problems. In that
work we note that a still unresolved problem is the cal-
culus by which one (be they the state, an organization or
the individual researcher) determines which problems are
important and consequently prioritized for attention. In
most arenas this pressure on researchers takes place with
little or no discourse on the implications of such a schol-
arship for researchers who are still by and large trained in
Mode I styles of knowledge production and still by and large
rewarded for Mode I activity—where publication in high

impact, peer reviewed journals is the sine qua non marker
of success. For that matter, there is also relatively little dis-
cussion of whether such a form of scholarship will in the
end serve the social and health needs of society better than,
or as well as, more traditional forms.
licy 37 (2008) 1066–1078

5.5. The costs of balancing Mode I and Mode II

Table 6 offers a striking illustration of the different fac-
tors associated with on the one hand, traditional Mode I
knowledge translation activity (publication) and, on the
other hand, Mode II knowledge translation activity (dis-
semination). It is apparent that when we call for a balanced
profile of Mode I and II activity that we are in fact, asking
academic researchers to engage in two sets of activities
each requiring unique and highly specialized knowledge,
unique skill sets, substantial commitment of time, and dif-
ferent rewards (payoffs). One group in our sample, applied
medical researchers, seemed able to achieve a balance of
the two. This finding points to a need to closely examine
the structures and processes characteristic of research envi-
ronments. What previously published work fails to address
and what is hinted at in our data is the cost to the individual
researcher of trying to balance Mode I and II in an academic
and funding environment as yet geared toward rewarding
Mode I knowledge production and translation activity.

Related to this assertion, Van Looy et al. (2004) and
others (e.g., Geuna, 1999; Hane, 1999) described a fre-
quently expressed fear (but little evidence) that conflicts of
commitment arise when faculty members’ full-time duties
(teaching, research, time with students and service) are
adversely affected by activities stemming from involve-
ment in company relationships. A similar third pressure
(in addition to academic and entrepreneurial) exists we
argue in Canada—from major government research funders.
Whether this additional pressure on Canadian health scien-
tists will have deleterious effects on productivity and career
advancement is a complex empirical question that requires
careful study.

Gulbrandsen and Smeby (2005) asserted that the new
social contract and changing funding patterns, implied
that in the commons, scientists trade public funds for
research of perceived industrial and social relevance. This
can be extended to include health and social relevance for
health scientists. In combination with explicit pressure on
health researchers (health services and population health
researchers in particular) from Canadian funders for more
Mode II like activity this results in a potentially exagger-
ated effect of funding patterns in Canada. Such an effect
has been edging rapidly forward with little interrogation
of its effects—positive or negative. A careful and empirical
interrogation is much needed.

Not only do Mode I and II activities require resources and
commitment, they require time. Researchers have a finite
amount of time available in which to do their work. Time
spent on one activity is unavailable for another. This rela-
tionship holds regardless of the activity or its value. Time
spent on one must inevitably cost the other. Our argument
is that at least within current academic norms of perfor-
mance expectation this time must be carefully titrated to the
career trajectory of the individual researcher. Time spent
on Mode II activity at the expense of Mode I activity by a

novice academic researcher will cost the novice far more
than it will cost the more seasoned researcher. That cost
will be paid in the currency not only of tenure and promo-
tion, but also of successful grant and career scientist award
acquisition and thus on potential generation of new knowl-
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dge. Our argument is not for a preference of one mode of
nowledge production and related activity over the other,
ut rather for a reasoned and balanced approach to both.
he work of Mode II activity – the building of meaningful
nd sustainable relationships with end users – is arduous
nd time-consuming. Our findings can be interpreted to
mply that it could be undertaken most appropriately by

id and senior career researchers, who have both skill and
nowledge and the capacity for such work. This group has
otentially the greatest ability for the generation of signif-

cant new knowledge, and is critical for mentoring young
merging scientists. However, they are also we argue, bet-
er equipped to balance these more typical Mode I activities
ith the demands of Mode II activities. The time needed for

reating opportunities for person-to-person interactions
etween health researchers and end users and the time
pent on engaging in collaborative efforts directed toward
pplied knowledge production should be recognized as a
alued researcher activity. It should not, however, be time
pent at the expense of the science or the cost of young
areers.

In conclusion while our findings point to potential
mergent areas for inquiry, we caution against over-
nterpretation stressing that the findings are tempered by
everal limitations. The data were from a cross sectional
urvey and constituted of self-reports. As such we could not
xtrapolate trends over time and the responses were sub-
ect to recall problems and social desirability bias. Further,
his was a secondary analysis and we were constrained by
he variables available to us and with which we could con-
truct purer forms of Mode I and Mode II activity. In balance
his was an early exploratory analysis. We are curious that
pplied medical researchers may have achieved balance but
his needs further specific study to confirm and understand.

Our findings do illustrate important differences
etween and among health researchers and provide
eginning insights into what influences and characterizes
esearchers who engage in Mode I and II activities. Our
esults also illustrate important differences between the
ealth disciplines and are points of departure for academic
nd funding institutions that have within their purview
he ability to modify existing structures, resources and
ncentive and reward systems. A better understanding
f the potential costs of a significant swing by clinical,
ealth services and population health researchers to a
ore exclusive Mode II mode of knowledge activity (both

roduction and translation) and a better understanding of
f and how balance can be achieved should remain high on
he research agendas of funders and universities. Finally,
ur findings point to a need to reflect on both knowledge
roduction and knowledge translation for social as distinct
rom economic ends.
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