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started with new knowledge creation, which identi-
fied a higher-than-expected willingness of Canadians 
to discuss crc screening with physicians, but a low 
level of understanding of screening as a wellness-
related behaviour. Knowledge translation interven-
tions have been developed with the stakeholders to 
address those gaps, and ongoing surveys to be carried 
out later in 2011 will help to gauge progress in the 
understanding and acceptance of crc screening by 
the population.

Conclusions

A national network that engaged all programs, 
policymakers, experts, and lay representatives suc-
cessfully used knowledge translation principles to 
enhance the trajectory of crc screening in Canada.
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1.	 INTRODUCTION

The knowledge-to-action trajectory for colorectal 
cancer (crc) screening did not immediately have a 
steep upward slope in Canada. In 2001, the Cana-
dian Preventive Services Task Force recommended 
the inclusion of crc screening in the routine health 
plans of Canadians 50–74 years of age 1. A year later, 
population-based recommendations for Canada were 
published, also advocating regular screening in the 
same target age group, using a fecal test at the entry 
level and colonoscopy as the diagnostic follow-up 2. 
Also recommended was that the screening be done 
within organized provincial screening programs.

In the first few years after publication of the rec-
ommendations, the uptake of crc screening remained 
quite low. In 2003, the Canadian Community Health 
Survey indicated that self-reported use of fecal oc-
cult blood tests in the preceding 2 years ranged from 

ABSTRACT

Background

Despite the positive conclusions of several random-
ized controlled trials and the publication of national 
recommendations on colorectal cancer (crc) screen-
ing, uptake remained low. The inauguration of the 
National Colorectal Cancer Screening Network in 
2007, the same year that the first screening program 
was announced in Canada, provided an opportunity 
for integrated knowledge translation to acceler-
ate the processes of program implementation and 
screening uptake.

Aim

Two primary aims were identified. The first fo-
cused on means to monitor the effects of various 
implementation plans in delivering high-quality 
population-based crc screening. The second focused 
on identifying and addressing knowledge gaps that 
may impair screening participation.

Method

The methods used are described in the context of 
the knowledge-to-action cycle and demonstrate that 
the initiative itself dictates the point in the cycle at 
which to start.

Results

The identified need to monitor various implemen-
tation plans resulted in the shared development of 
a quality determinants document. All programs 
committed to designing data collection so that core 
components could be measured and compared; 6 
operating programs have conducted the first data 
collection, which will allow for monitoring and for 
new knowledge creation as the process develops 
further. The knowledge gap identification project 
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4% to 14% among adults 50–74 years of age in the 4 
provinces—Newfoundland and Labrador, Saskatch-
ewan, British Columbia, Ontario—that included the 
associated questions in the survey 3. This low rate was 
only marginally better among people who regularly 
saw physicians. In fact, only about 20% of those 
who had seen their physician more than 4 times in 
the preceding year were up-to-date for screening 4. 
A survey in Alberta in 2004 reported that 14.3% of 
average-risk Albertans 50–74 years of age were up-
to-date with crc screening when either endoscopy 
or fecal tests were considered  5. Further, despite 
the call in 2002 for organized provincial programs, 
progress was very slow. Five years later, little had 
changed. No provincial programs were announced 
until January 2007 6.

In April 2007, the Canadian Partnership Against 
Cancer (cpac) was inaugurated. This organization 
was charged with implementing a national cancer 
control strategy, the outline of which had been de-
veloped by a number of stakeholders over several 
years 7. One of the action groups that developed the 
strategy was the Screening Action Group; when cpac 
was formally announced, one of its first recommen-
dations was to develop a National Colorectal Cancer 
Screening Network (nccsn). The primary goals of the 
network would be to accelerate the knowledge-to-
action trajectory in crc screening in Canada and to 
facilitate implementation of organized crc screening 
programs across Canada.

The present article describes two of the knowl-
edge translation (kt) initiatives undertaken in the first 
few years of the nccsn. The first initiative, developing 
the means to monitor various implementation plans, 
is an example of the action cycle component of the 
knowledge-to-action framework outlined by Graham 
and colleagues 8 and demonstrates how movement 
through the knowledge-to-action cycle can result 
in new knowledge creation. The second initia-
tive, focusing on knowledge gaps that may impair 
screening participation, demonstrates the knowledge 
creation component and how it moved forward into 
the knowledge-to-action cycle. In describing these 
two interrelated initiatives, we hope to illustrate the 
value of tailoring kt initiatives depending on the 
phase of development of each initiative. We also in-
tend to show how networks that involve the primary 
implementers of population-based programs can 
accelerate the knowledge-to-action trajectory and 
thereby maximize the impact of interventions on a 
target population.

2.	 IMPLEMENTATION

2.1	 The NCCSN: Network Formulation

The development of the network provided an ideal 
platform for integrated kt, as described by Graham 
and Tetroe 9. In effect, the network was organized 

to involve policymakers, implementers, and content 
experts and, in so doing, to allow for rapid informa-
tion exchange and knowledge transfer. In letters sent 
in the summer of 2007, nominees in each province 
were sought for the network. Deputy ministers of 
health were invited to identify the representative 
within their department who would be most involved 
in the consideration and potential development of 
crc screening programs. Provincial cancer agencies, 
or their equivalents, all of whom had facilitated the 
development of organized breast cancer screening 
programs in the 1990s, were invited to nominate a 
representative who would likely be involved in the 
development and implementation of a crc screening 
program. Finally, the Public Health Association of 
Canada, professional organizations, and key non-
governmental organizations, including some crc 
advocacy groups, were invited to nominate repre-
sentatives to the network.

The network met initially about 4 times annually, 
and within the first 6 months, the process led to the 
foregoing two issues (evaluation of various imple-
mentation strategies through measurement of quality 
determinants, and maximization of participation) 
being identified as priorities for the group. Thus, the 
stage was set from which kt could be built through 
the action plans concerning those issues.

2.2	 Initiatives in Evaluation of Program 
Implementation

On the surface, it could appear that the knowledge 
creation required to implement crc screening was 
largely complete well before the first program was 
announced. Randomized controlled trials had been 
published 10–14, resulting in the national recommen-
dations cited earlier  1,2. In fact, as plans for each 
program were developed and announced, all aligned 
themselves with the national recommendations (tar-
get age 50–74 years, fecal test as the entry-level test, 
colonoscopy as the preferred follow-up test).

However, as is often the case in health care, the 
optimal strategies for implementation of evidence-
based practices are often unknown, and ideal mecha-
nisms could vary across different contexts. Thus, it 
was not surprising that the modes of implementation 
varied from province to province (Table i). For exam-
ple, some provinces used direct mailing of invitations 
and tests as the entry point; others based recruitment 
on family physician referral or introduced physician 
incentive programs to enhance recruitment. All 
programs used a fecal test as the entry-level test, 
but some programs used the guaiac-based tests on 
which the original randomized controlled trial results 
were based 10–14, and still others used fecal immu-
nochemical tests, which are newer test methods that 
are more specific for human hemoglobin 15,16. Thus, 
there was interest in developing methods for assess-
ing the impact that these various strategies—all of 
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which were reasonable, given varying provincial 
contexts—would have on the eventual outcomes of 
crc screening. In other words, the programs found 
themselves in the knowledge-to-action realm of 
“select, tailor and implement evaluations,” and they 
were therefore interested in moving forward in the 
cycle to allow for an evaluation of outcomes, and 
from there to further program refinement. To that 
end, the participants agreed to pursue an agenda 
of uncovering the key quality determinants of crc 
screening programs, building those determinants into 
their data collection methods, and reporting on them 
to one another so as to rapidly transfer knowledge on 
ideal program approaches.

The knowledge-to-action framework notes that, 
to ensure that the “research” data collected are 
relevant to the information needed for actual imple-
mentation, end-users of the knowledge should be 
included in determining the data to be collected 17. 
That approach was an integral part of the process. 

In addition to the policymakers and implementa-
tion leaders who were already network members, 
stakeholders representing expertise in laboratories, 
pathology, endoscopy, and oncology were included. 
Some international experts were included as well. 
The process was further informed by the participa-
tion of several nccsn members in the International 
Colorectal Cancer Screening Network, which was 
working toward identifying higher-level quality data 
points for future international comparisons 18.

The first priority was to develop a common set 
of quality determinants (concepts related to quality) 
and quality indicators (to allow for practical and 
reliable comparisons). In May 2008, the network, 
with the support of cpac, engaged stakeholders from 
across Canada in a process to identify those elements. 
Quality determinants were grouped under 4 main 
categories: crc screening programming, entry-level 
tests, colonoscopy, and pathology. At the end of the 
process, a preliminary list of quality determinants 

table i	 Program components for test characteristics and recruitment, active colorectal cancer screening programs

Province Entry level test Fecal test recruitment method

gfobt fit Physician Self- 
referral 
through 

pharmacy

Mailed 
invitation 

letter

Mailed 
fecal test

Other

British Columbia     

(trial/pilot) (by contacting
the call centre

to register
participation)

Alberta  

(in future)

Saskatchewan    

(primary (3 weeks (by calling
method) after letter) the program)

Manitoba      

(distributed
through the
Manitoba

Breast Screening
Program)

Ontario     

(primary (pilot (by calling
method) fall 2009) Telehealth

Ontario)

Prince Edward Is.    

Nova Scotia   

(2 weeks
after letter)

gfobt = guaiac fecal occult blood test; fit = fecal immunochemical test.
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and indicators was completed for each group. A 
smaller working group of network members led 
further refinement. Subsequently, network con-
sensus formed around 5 key quality determinants 
(participation, screening, diagnostic follow-up, case 
management, and program outcomes) and an initial 
set of 20 quality indicators. All are documented 
in Quality Determinants for Colorectal Cancer 
Screening in Canada 19.

To move into the phase of actual monitoring and 
potential evaluation, the working group reconvened 
in January 2010 and developed a work plan to outline 
detailed definitions for the indicators and to develop 
a process for the collection, analysis, and reporting of 
the aggregated data results. Definitions and calcula-
tions for each indicator were then carefully reviewed, 
detailing the possible effects of various program 
implementation patterns (an important part of these 
discussions and decisions), so that results over time 
could be adequately compared.

Based on the agreed-on definitions, reporting 
templates were drafted by the analytics division of 
cpac. Working group members tested the templates 
in their own jurisdictions in relation to the definitions 
and the aggregated data flow. Once all feedback was 
received and revisions were complete, a final set of 
templates was distributed to the provinces able to 
submit results for crc screens taking place between 
April 2008 and March 2009.

At the first call for data, 6 provinces were able 
to submit. Given the early stage of development of 
the programs at this point (only 1 program was fully 
implemented province-wide), this step toward pan-
Canadian adoption and an ability to assess the effects 
of various implementation strategies and of rapid 
knowledge transfer on ideal program approaches 
was significant. The process is well documented, 
and planning has begun for the 2nd and 3rd reporting 
cycles. As programs continue to develop and evolve, 
future reports will be widely disseminated and used 
in a consideration of the impacts of various imple-
mentation strategies on the programs themselves.

2.3	 Initiatives Encouraging Physician Referral for 
CRC Screening

In focused and localized Canadian surveys done just 
before the launch of the first crc screening programs, 
physicians identified potential barriers to the diffu-
sion of crc screening. In general, physicians believed 
that patients would not comply with screening. In 
one province, 39.8% of primary care providers 20 and 
36.8% of specialist groups 21 believed that patients 
would be unlikely to accept a recommendation for 
a fecal test. However, American surveys revealed 
that physicians were more pessimistic than patients. 
Although more than half the physicians indicated that 
embarrassment was a barrier to patient participation 
in screening, only 8.5% of the patients who were 

not active screeners actually cited embarrassment 
as a reason not to be screened 22. Clearly, there were 
potential gaps in physician beliefs about the willing-
ness of their patients to respond to suggestions for 
screening and the self-reported patient likelihood to 
accept such recommendations.

At the time the programs launched, however, 
little national information was available on public 
attitudes or uptake of crc screening. The Canadian 
Community Health Survey, which provides data on 
breast and cervical screening uptake across Canada, 
did not include crc screening questions as core ques-
tions until 2008. Further, although that survey is 
an excellent source of information on self-reported 
screening practices, it does not explore the knowl-
edge, attitudes, and behaviours that could either 
predispose to screening or act as barriers. Thus, the 
network developed a strategy to create the knowledge 
required to understand those issues in the Canadian 
context and then to address them with health care pro-
viders and the public. In this case, then, knowledge 
creation was key and would be required to drive the 
knowledge-to-action cycle.

To acquire the necessary information quickly, 
cpac issued a call for proposals for a telephone survey 
of the Canadian public in the target age group. As a 
result, a survey research organization (Angus Reid 
Public Opinion, a division of Vision Critical) and 
a hospital-based academic research unit (Applied 
Health Research Centre, St.  Michael’s Hospital, 
Toronto, ON) worked together, in consultation with 
cpac, to design and execute the survey. The work 
was carried out with the understanding that the data 
would be available immediately to cpac and the net-
work for application to their work, but that academic 
publication of more complex analyses by the research 
group would also be encouraged. The design used 
random-digit dialling, was conducted in English or 
French, and enrolled nearly 2500 Canadians 50–74 
years of age.

The results of the survey showed a number of 
areas for potential knowledge transfer and targeted 
action. First, more than 90% of the public 50–74 
felt that crc screening was a small price to pay for 
a large potential health benefit (Figure 1). Only 11% 
felt that they would be too embarrassed to discuss crc 
screening with their doctor. The value of conversation 
with the health care provider was underlined by the 
finding that those who had had such a conversation 
were several times more likely to be up-to-date for 
screening than those who had not. However, one 
critical point was found when probing further on the 
meaning of screening: most participants thought that 
screening was important, but only 40% were aware 
that the core concept of screening is to be tested when 
asymptomatic, with the intention of intervening as 
early as possible (Figure 2).

Concurrent with the survey of the public, focus 
groups of physicians across Canada were convened 
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to discuss potential barriers in fuller depth. The 
results of the surveys, together with interprovincial 
comparisons that were expected to be helpful in local 
jurisdictions, were presented to the network at their 
regular meetings.

With those data, a kt approach designed with 
the input of several network members set out to 
address the identified issues with primary care 
providers and specialists. The first and simplest 
strategy was to make physicians aware of the gap 

between professional and public comfort with crc 
screening—in other words, to let them know that 
their initiation of a conversation about screening 
would be valued by most patients and that it would 
sharply increase the likelihood that those patients 
would be screened. The second was to make physi-
cians and the public aware of the value of a conversa-
tion about screening in motivating target-age 
individuals to be screened. Finally, tools were devel-
oped that could be used by practitioners to support 
crc recommendations to patients, to give further 
information on fecal testing in case office counselling 
time was not sufficient to do so, or if patient (or pro-
vider) embarrassment made the discussion of the 
mechanics of fecal testing uncomfortable.

The awareness gap had already been approached 
to some degree through publication of a commen-
tary in the major family practice journal in Canada, 
pointing out some of the contrasts in physician and 
public perceptions 24.

Once the up-to-date and comprehensive Cana-
dian survey data were available, several approaches 
were taken. Press releases, which received excel-
lent national coverage, announced the first survey 
results. Short and accessible publications, which 
were reviewed by primary care providers before 
release, were developed, with key messages on crc 
screening highlighted. These were inserted in the 
mailing packages with the single largest-circulation 
general medical journal in Canada 25. The inserts, 
and more-detailed resources, were also placed on 
CancerView Canada, an online resource for cancer 
control professionals in Canada 26. Links to online 
tools were provided, including a brief animated video 
that outlined the steps of undergoing a fecal test, and 
physicians were encouraged to recommend those re-
sources to patients who might wish more information 
than could be shared in a typical office visit.

A more general public awareness program was 
also undertaken with the intention of reaching the 
general public (including physicians), to raise further 
awareness of screening and to enlist people in en-
couraging others to be screened. This program, titled 
Colonversation 27, was launched in a media campaign 
that informed, entertained, and encouraged people to 
start that “awkward conversation.” The introduction 
used a phased approach, and the later stages are just 
now being implemented. Finally, all tools and data 
were shared with the provincial programs, who were 
free to use them in the development of their own ap-
proaches to public and physician awareness.

3.	 DISCUSSION

The development of the nccsn provides an ideal 
platform both for the development of new knowl-
edge tailored to program needs and for effecting the 
knowledge-to-action cycle as rapidly as possible. The 
network includes policymakers and implementation 

 
figure 1	 Percentage of Canadians 50–74 years of age agreeing 
(strongly or moderately) with statements about colorectal cancer 
(crc) 23.

 
figure 2	 Perceptions among Canadians 50–74 years of age about 
the time at which screening first occurs 23.
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leaders from every province, and there is some terri-
torial representation as well (all territories were invit-
ed to participate). The inclusion of other professional 
groups, and the appropriate engagement of specific 
experts and researchers as partners in relevant areas 
of the work, is designed to create a milieu for truly 
integrated kt. The two examples cited earlier were, 
in fact, priorities identified by the network members 
themselves, and there was thus some assurance that 
the results of the initiatives would be salient to their 
needs and more likely to be applied.

The quality determinants work was particularly 
relevant to a program that was just being inaugu-
rated, because all participants were able to design 
their provincial data collection and quality assurance 
programs a priori to obtain the information that they 
collectively agreed would be relevant in measuring 
all key aspects of program function. To drive the 
work forward, it was conceded that although core 
knowledge (that is, the efficacy of crc screening) had 
already been developed, all programs were in the 
early stages of implementing that knowledge and that 
this situation, in and of itself, created knowledge gaps 
that would need to be addressed. If the final result 
were to be the development of a quality determinants 
document, then that tool have lacked the means for its 
use. The collection and sharing of program data was 
the essential step in moving the groups through the 
knowledge-to-action cycle. And, in fact, early data 
have been collected, reinforcing the willingness to 
collaborate and learn from one another.

It will be 2 or 3 years before roll-out of the pro-
grams is far enough advanced in some jurisdictions 
to allow for a robust interpretation of results. When 
that stage of maturity is reached, the programs will be 
able to use the shared program data to provide relevant 
context for individual program evaluations and to 
move further along the knowledge-to-action cycle. In 
the meantime, in other initiatives, cpac is working with 
the Canadian Association of Gastroenterologists—a 
group that is addressing the definition of key elements 
of colonoscopy quality. Their definition could be ad-
opted both within programs and, more generally, in 
the endoscopy community across Canada.

It is difficult to assess the direct impact of the 
awareness campaigns, because the network and the 
programs are not the only groups active in gener-
ating increased awareness. We have been able to 
monitor increased activity on the Colonversation and 
publications sites of CancerView Canada after the 
distribution of physician resources, but the recency 
of that distribution makes it unlikely that the effect on 
screening uptake is currently measurable. However, 
there was excellent media uptake of early announce-
ments, and the Colonversation site is one of the most 
frequently visited on CancerView Canada. The 2009 
publication of the 2008 Canadian Community Health 
Survey data showed that, overall, screening uptake 
had improved before the campaign’s launch, most 

dramatically in the 2 provinces that implemented 
programs first in 2007 28. By 2008, the percentage 
of people 50–74 years of age who were up to date 
for crc testing was nearly 40% in Canada overall, 
and more than 50% in Manitoba and Ontario. Those 
results imply that as a nation, we are moving through 
the “diffusion of innovation” curve 29, and that our 
next messages need to be directed not to the early 
adopters, but to the majority of Canadians. As a 
result, informational needs are likely to change, and 
the network will be involved in helping to assess 
those needs. A second awareness survey planned for 
2011 will provide an update on Canadian awareness 
and attitudes to crc screening and will be valuable 
in helping to assess the effects of this and other 
awareness campaigns, and in shaping future public 
outreach. In addition, the gaps in public understand-
ing that may be identified in the new survey could 
be used to reshape awareness activities and further 
research. Finally, the new survey will allow for a 
comparison of uptake and attitudes between prov-
inces whose strategies have focused largely on health 
care provider referral and those that have used direct 
mailing as a primary strategy.

In Canada, health care is largely a provincial and 
territorial responsibility (the federal government pro-
vides services for some specific populations, but the 
provincial screening programs include those groups 
in their population-based planning). The reasons for 
an apparent 5-year gap between the publication of 
national population-based guidelines 2 and the an-
nouncement of the first provincial program is a matter 
for speculation only. That being said, the role of cpac 
is to accelerate uptake, and the nccsn was designed 
to maximize the potential for that uptake.

When the network began, 3 programs had been an-
nounced, and none were yet implemented. Three years 
later, all 10 provinces and 1 territory had announced 
programs, and many of those are in implementation or 
pilot phases. Despite the gap in time from the publica-
tion of guidelines to the first program announcement, 
this roll-out trajectory has been quite rapid, and it oc-
curred much more quickly than the similar roll-out of 
breast cancer screening programs in Canada.

As part of the work of the nccsn, a 3-year review 
was carried out with network members. They con-
tinued to identify the quality determinants work and 
data sharing as priorities for the ongoing shared work. 
The collection of program data will, in and of itself, 
serve as knowledge generation that will be critical 
to further program development and will ensure that 
such development will occur within the context of 
delivering quality programs most likely to result in 
reduction in mortality from crc in Canada.
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