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Most of the health care activities for improving the
prevention of and screening for chronic diseases
are implemented in family practice.1–5 About

7.4 hours per day of provider time are required to deliver all
manoeuvres recommended within current practice struc-
tures.6–13 Because of the multiple demands of family practice,
this is not feasible. Primary care practitioners also require
effective strategies to concurrently address multiple condi-
tions, because 45% of people have more than one chronic
disease.14 In particular, depression — a prevalent comorbidity
in family practice — is associated with poor uptake of pre-
vention and screening manoeuvres.15–19 Therefore, promoting
practice organization that delivers prevention and screening
in an effective and time-efficient manner is a priority.

Cardiovascular disease, diabetes and breast, colorectal and
cervical cancer, as well as their associated lifestyle risk factors

(e.g., tobacco use, alcohol overuse, poor nutrition, physical
inactivity), are prevalent in primary care. There are evidence-
based recommendations for the prevention of and screening
for these conditions, and following these recommendations
can reduce morbidity and mortality. However, there are
dozens of clinical practice guidelines with recommendations
for each of these conditions, which creates a substantial chal-
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Background: The aim of the Building on Existing Tools to Improve Chronic Disease Prevention and Screening in Family Practice
(BETTER) randomized controlled trial is to improve the primary prevention of and screening for multiple conditions (diabetes, cardio-
vascular disease, cancer) and some of the associated lifestyle factors (tobacco use, alcohol overuse, poor nutrition, physical inactiv-
ity). In this article, we describe how we harmonized the evidence-based clinical practice guideline recommendations and patient tools
to determine the content for the BETTER trial.

Methods: We identified clinical practice guidelines and tools through a structured literature search; we included both indexed and
grey literature. From these guidelines, recommendations were extracted and integrated into knowledge products and outcome mea-
sures for use in the BETTER trial. End-users (family physicians, nurse practitioners, nurses and dieticians) were engaged in reviewing
the recommendations and tools, as well as tailoring the content to the needs of the BETTER trial and family practice.

Results: In total, 3–5 high-quality guidelines were identified for each condition; from these, we identified high-grade recommendations
for the prevention of and screening for chronic disease. The guideline recommendations were limited by conflicting recommendations,
vague wording and different taxonomies for strength of recommendation. There was a lack of quality evidence for manoeuvres to
improve the uptake of guidelines among patients with depression. We developed the BETTER clinical algorithms for the implementa-
tion plan. Although it was difficult to identify high-quality tools, 180 tools of interest were identified.

Interpretation: The intervention for the BETTER trial was built by integrating existing guidelines and tools, and working with end-
users throughout the process to increase the intervention’s utility for practice. Trial registration: ISRCTN07170460

Abstract



E2 CMAJ OPEN, 2(1)

Research

CMAJ  OPEN

lenge for providers. This is one of the reasons why the effec-
tiveness of guidelines as tools to facilitate the translation of
evidence into practice has been inconsistent.20–22

The harmonization of guidelines and their integration into
an implementation plan represent important first steps in
addressing this issue.23 In this article, we describe the process
by which we harmonized recommendations from clinical
practice guidelines and implementation tools for the target
conditions. The results of this process were used to inform the
interventions in the Building on Existing Tools to Improve
Primary Prevention and Screening in Family Practice
 (BETTER) randomized controlled trial.24

Methods

The knowledge-to-action cycle was the starting framework
for the design of the BETTER evidence integration process,
the core of which is “knowledge creation.”25 With engagement
from end-users (family physicians, nurse practitioners, nurses
and dieticians), we identified high-quality clinical practice
guidelines, harmonized them to standardize the recommenda-
tions, and created knowledge products for the implementation
process. Building on previous work by the Centre for Effec-
tive Practice and incorporating processes of guideline know -
ledge translation, we developed a structured approach to the
evidence integration (Figure 1).23,25–27

From November 2009 to March 2010, a clinical working
group was convened and facilitated by the Centre for Effec-
tive Practice; this group included clinicians (family physicians,
a nurse practitioner, registered nurses, a licensed practical
nurse and a dietician) and methodologists, including a medical
librarian. Appendix 1 presents details on the members of the
clinical working group (available online at www.cmajopen.ca
/content/2/1/E1/suppl/DC1).

The purpose of the working group was to select and inte-
grate high-quality recommendations for the chronic condi-
tions selected for inclusion in the BETTER trial. These
included cardiovascular disease, diabetes and breast, colorectal,
lung and cervical cancer, as well as the associated lifestyle risk
factors (e.g., tobacco use, alcohol overuse, poor nutrition, phys-
ical inactivity). The working group considered recommenda-
tions relevant to patients aged 40–65 years and those with
strong evidence linked to a target or clear health outcome. A
separate search was performed for interventions for depression
and for patients with strong family history of disease.

Harmonization process
The key steps in the harmonization process are outlined in
Figure 1; the complete process, including implementation,
based on the knowledge-to-action cycle, is shown in Figure 2.

Step 1: Identify, evaluate and select high-quality clinical
practice guidelines and tools
We identified high-quality guidelines through a focused 4-
step process (Box 1). This process was based on the search
strategy developed by the Guidelines Advisory Committee at
the Centre for Effective Practice (Canadian Medical Association

Handbook on Clinical Practice Guidelines10). The inclusion cri -
ter ia were diabetes, cardiovascular disease, breast cancer,
colo rectal cancer, cervical cancer, skin cancer and lung can-
cer. The search was limited to guidelines published in Eng-
lish between 2004 and 2009. Guidelines were excluded if they
did not include any recommendations related to screening or
primary prevention for the areas of interest or were not
applicable to family practice. We also performed a search for
effective interventions for patients with depression (Box 1).

We retrieved the full-text versions of the guidelines iden -
tified and evaluated them using the AGREE (Appraisal of
Guidelines for Research and Evaluation) instrument,27 with a
particular focus on the domains of “rigour of development”
and “editorial independence.” This ensured that a systematic
search was conducted, recommendations in the guidelines
were linked directly to the level of evidence, and that the
guideline was developed with minimal bias. In an effort to
build on existing work in guideline assessment and adapta-
tion, we asked the Canadian Partnership Against Cancer to
provide the full AGREE scores from their previous work for
all guidelines for breast, cervical, colorectal, lung and skin
cancer published between 2004 and 2008. We identified and
assessed additional guidelines in these areas published
between 2008 and 2009. We located 3–5 high-quality clinical
practice guidelines in each topic area. Canadian guidelines
and those published most recently were included if they satis-
fied the quality criteria.

The BETTER trial’s search and appraisal strategy for
existing patient tools is shown in Box 2. Using a structured
search of the grey literature, we identified and reviewed
180 clinical tools (> 1000 were considered) for potential inclu-
sion in the intervention component of the BETTER trial (the
BETTER tool kit). A selection of tools was chosen for the
assessment of alcohol, depression, smoking, diet, exercise and
family history. To avoid redundancy, we used a ranking and
indexing scheme to help facilitate cataloguing and retrieving
high-quality tools to decide which tools to include in the
implementation.

Step 2: Extraction of the relevant recommendations for
review
We extracted into evidence tables all relevant recommenda-
tions from the highest-quality guidelines in each topic area.
These recommendations, along with the level of evidence and
strength of recommendation according to the evidence taxon-
omy used by the particular guideline developer, were pre-
sented to the working group for review. The levels of evidence
taxonomy for each guideline recommendation for a patient
intervention were compared with the prespecified standards
for quality. The exception to this quality metric was areas for
which a decision for practice implementation had to be made
on the basis of lower-quality recommendations, such as the
frequency of repeat manoeuvres.

Step 3: Evidence review
In this phase, the guidelines were reviewed by smaller, disease-
specific theme groups created from the members of the full
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Clinical practice guidelines 
selected, 
n = 14

(Appendix 3)

Recommendations compiled, 
n = 165

Evidence review

Actionable manoeuvres
identified 
n = 28

Identification: Four-step search process for high-quality clinical practice guidelines (Box 1).

Evaluation: Modified rapid application of specific AGREE criteria focusing on the domains of 
rigor of development and editorial independence.  Full AGREE scores were available for cancer 
guidelines published up to 2008.

Compile: Recommendation tables were developed for each topic to clearly compile and 
illustrate the relevant recommendations in each area.

Findings: Each recommendation was  presented verbatim and accompanied by its original level 
of evidence and/or strength of recommendation as presented by the original guideline developer 
(Appendix 2).

A clinical working group was convened with broad clinical representation from family medicine, 
nursing, nutrition and researchers in health promotion.

Clinical subgroups reviewed the evidence for each topic and presented suggestions on how to 
combine similar guideline recommendations from different sources. The larger clinical working 
group discussed and voted on each recommendation to determine its inclusion.

If necessary, additional literature was identified and considered by the larger group. Local 
policies and guidelines were identified and compared to the selected recommendations to 
ensure local applicability and consistency.

The final selected recommendations were designed to be explicit, actionable and measurable 
and were formatted in a way to allow implementation in practice and in the BETTER project 
(Figures 2–5).

Figure 1: Process for identifying and integrating evidence for the Building on Existing Tools to Improve Chronic Disease Prevention and Screen-
ing in Family Practice (BETTER) trial. Note: AGREE = Appraisal of Guidelines for Research and Evaluation.
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clinical working group. The themes included diabetes, cardio-
vascular disease, cancer, lifestyle modification (smoking, alco-
hol, physical activity, nutrition), family history and depression.
Members with content expertise were active in each group. At
least 2 members of each group independently reviewed each
recommendation and clinical tool. Disagreements were
resolved through discussion among the group. All recommen-
dations identified were presented to the entire working group
for final review. For clinically controversial recommendations
(i.e., because of information that may have postdated the pub-
lication of the guideline), we considered the primary litera-
ture. A literature review was conducted to identify strategies
to increase the uptake of manoeuvres among patients with
depression. To ensure that recommendations were appropriate
within the specific provincial contexts, we identified local
guidelines and policies from provincial bodies (e.g., provincial
cancer screening policies). We compared these local guide-
lines with the selected recommendations to ensure consis-
tency and applicability.

Step 4: Recommendation integration and knowledge
product development
The clinical working group reviewed the recommendations
for final inclusion. The group integrated the selected recom-
mendations into a format that was explicit, actionable and
measurable. Appendix 2 (available online at www.cmajopen.ca
/content/2/1/E1/suppl/DC1) summarizes one example of this,
showing the recommendations from 4 different guidelines
concerning the timing of screening for diabetes. Each of
guideline had a different taxonomy for indicating level of evi-
dence and strength of the recommendation. In the example in
Appendix 2, recommendation number 2 is the only one that is
specific, comprehensive and actionable.

The clinical working group, Centre for Effective Practice
and the research team worked together to integrate the rec-
ommendations into knowledge products that would inform
the measures to be used in the BETTER trial (defining the
manoeuvres, targets and outcomes); inform the clinical
approach that would be used to implement the recommenda-

Figure 2: The evidence integration and implementation process for the Building on Existing Tools to Improve Chronic Disease Prevention and
Screening in Family Practice (BETTER) trial. The triangle in the centre of the diagram is an extension of the “knowledge creation funnel” in the
knowledge-to-action cycle.25 In our process, there is knowledge synthesis with each funnel representing existing literature captured in high-quality
clinical practice guidelines. This is then contextually integrated for each patient’s family history and modifiable risk factors. The side bar shows the
structured evidence review process of the clinical working group. The boxes around the circumference of the cycle refer to the steps for implement-
ing the recommendations and tools in both the practice- and patient-level interventions of the BETTER trial. Note: CVD = cardiovascular disease,
EMR = electronic medical record. 
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tions in family practice; and assist in the training of the trial
team and primary care providers about the evidence and how
to engage patients in meaningful discussions about the pre-
vention of and screening for chronic diseases.

Results

Integrated recommendations from guidelines
The selected guidelines are presented in Appendix 3 (available
online at www.cmajopen.ca /content/2/1/E1/suppl/DC1). We
found strong evidence for manoeuvres for the prevention of
and screening for breast, colorectal and cervical cancer, dia-
betes and cardiovascular disease and for the prevention of lung
cancer. There was an absence of evidence for screening the
general population for skin and lung cancer and for screening
for colorectal and breast cancer among patients aged 40–49
years. Given this, the working group recommended that these
conditions not be included in the BETTER trial. Screening
for breast and colorectal cancer was only recommended for
patients aged 40–49 years with a family history indicative of

higher risk. The working group requested additional searches
for prostate cancer guidelines. Following an additional review,
the working group concluded that there was insufficient evi-
dence to recommend screening. The working group concluded
that there was no high-quality evidence showing effectiveness
of strategies to improve screening and primary prevention in
patients with depression.

Knowledge products
We developed clinical algorithms to relay the principal results
of the guideline review of the strongest available recommenda-

Box 1: Four-step search process for high-quality clinical
practice guidelines

1. Guideline repositories:

• CMA Infobase: Clinical Practice Guidelines:
http://mdm.ca/cpgsnew/cpgs/index.asp

• National Guideline Clearinghouse: www.guidelines.gov

2. Renowned developers:

• National Institute for Health and Clinical Excellence:
www.nice.org.uk/

• New Zealand Guidelines Group: www.nzgg.org.nz

• Scottish Intercollegiate Guidelines Network:
www.sign.ac.uk/guidelines/index.html

• University of Michigan:
http://cme.med.umich.edu/iCME/default.asp

• US Preventive Services Task Force:
www.ahrq.gov/clinic/prevnew.htm

3. Websites of national and international specialty societies
(e.g., for diabetes: the Canadian Diabetes Association, American
Diabetes Association)

4. General Internet Search:

• Google: [Topic] AND [Guideline(s)]. First 3 pages of results
examined

5. For the depression CDPS uptake literature review

• Medline and PsychINFO were searched using relevant
depression, primary care and prevention MeSH search
terms; 239 abstracts were found. A clinical filter was
applied; a clinician reviewed the abstracts and identified
17 articles of interest. These articles were then reviewed
by 3 other investigators for relevance; debate was resolved
by consensus. Of these, 3 were considered of sufficient
quality and applicability for subsequent review with the
larger clinical working group of investigators for
consideration of clinical applicability and acceptance in
primary care.

Box 2: Search process for high-quality clinical tools

1. Criteria for consideration

• Published in English

• Address screening and primary prevention of topic area
recommendations

2. Search strategy

• Public Health Agency of Canada’s Canadian Best Practices
Portal

• Agency for Healthcare Research and Quality

• Preventive, chronic and primary care

• Internet search using Google:

• [Topic] AND [tools] AND [prevention/screening] AND
[Canada] AND [patients] AND [providers]

• [Country] AND [topic]. The first 3 pages of results were
examined

• Websites of national and provincial specialty societies

3. Criteria for inclusion:

• Screening and prevention tools

• More weight was given to the most up-to-date tools and those
from Canadian and American organizations

4. Extraction of tools:

• Unique name, description of tool, focus, source, organization

• Reviewer instructions (type/usefulness and quality/applicability)

• Clinical working group’s overall review for inclusion in tool kit

5. Review process:

• Two independent reviewers, process for resolving differences

• Clear process for criteria to evaluate tools:

• Type of tool/clinical usefulness

• Quality of the tool/applicability

• Validation of the tool in multiple settings

6. Placing tools into tables:

• Includes name, description of tool, focus, source and organization

• Reviewer of Instructions (type/usefulness and
quality/applicability)

• Clinical working group’s overall review for inclusion in the tool kit

7. Need a method to index, search and retrieve tools in the
literature:

• Dedicated repositories exist, but they would benefit from
indexing and preappraisal of the tools
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tions for the prevention of and screening for chronic diseases.
The algorithms provide a clear approach specifically tailored
to the intervention. We developed algorithms for the primary
prevention of and screening for cardiovascular disease and dia-
betes (Figure 3), the prevention of and screening for cardiovas-
cular disease among patients with existing type 2 diabetes (Fig-
ure 4), and the prevention of and screening for breast, cervical

and colorectal cancer and for the primary prevention of lung
cancer (Figure 5).

Interpretation

The dynamic, iterative process used to integrate the guideline
recommendations was critical for effective implementation of
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Figure 3: The Building on Existing Tools to Improve Chronic Disease Prevention and Screening in Family Practice (BETTER) map for primary
prevention and screening for type 2 diabetes and coronary artery disease summarizes all of the relevant recommendations from the clinical
practice guidelines. Starting at the rectangular boxes in the middle of the diagram, each parameter is evaluated for the patient. If the patient is on
target, follow the arrows up and reinforce positive lifestyle behaviour. If the patient is not on target, follow the arrow down, consider appropriate
interventions and intervene on lifestyle behaviours. The risk calculator is used for shared decision-making to illustrate the impact of behaviours
like smoking on cardiovascular health. Note: CAD = coronary artery disease.
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the intervention in the BETTER trial. Our findings are con-
sistent with the literature: for a recommendation to be clinic -
ally useful, it not only has to have robust evidence, it also has
to be formulated in a way that is actionable.20–23,28

We disassembled high-quality clinical practice guideline
recommendations into their core components and reassem-
bled them into integrated, implementable and measurable
recommendations for use in the BETTER trial. We accom-
plished this using a participatory approach through direct
engagement with end-users and researchers, ensuring direct
interactivity between the “knowledge creation” process and

the “knowledge application” process from the knowledge-to-
action cycle, while facilitating greater uptake within the
BETTER trial. With end-user engagement, we reformatted
the recommendations for patients aged 40–65 years into an
algorithm to facilitate clinical decision-making and encourage
implementation. Figure 2 illustrates the process of harmoniz-
ing of guideline recommendations and implementing them at
the practice and patient level. At the patient level, the recom-
mendations implemented were tailored to patients’ personal
risk factors and family history.

There are a number of effective, yet under-used, evidence-
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Figure 4: The Building on Existing Tools to Improve Chronic Disease Prevention and Screening in Family Practice (BETTER) map for primary
prevention and screening for coronary artery disease in patients with pre-existing type 2 diabetes. This map summarizes the recommendations
of the clinical practice guidelines. Note: CAD = coronary artery disease, LDL = low-density lipoprotein, UKPDS = United Kingdom Prospective
Diabetes Study Risk Engine.
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based manoeuvres for the screening for and prevention of
chronic diseases. These manoeuvres are particularly under-
used for patients with depression.6–8 No robust primary studies
demonstrating solid outcomes improving uptake of manoeu-
vres were identified for patients with depression in primary
care; the lack of high-level evidence for such interventions
suggests that further research into this area is needed.
Although there is a paucity of studies on harmonizing guide-
lines across multiple conditions, there is interesting work in

this direction with the C-CHANGE initiative in cardiovascu-
lar disease diagnosis and management.29

The BETTER trial’s evidence integration process high-
lights practical considerations contributing to our understand-
ing of guideline implementation challenges in family practice
settings and for guidelines encompassing multiple clinical
areas. Our findings are consistent with previously published
studies showing the complexity in facilitating a process of
adaptation or harmonization.23,28 Our iterative review of guide-
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Figure 5: The Building on Existing Tools to Improve Chronic Disease Prevention and Screening in Family Practice (BETTER) map for primary
prevention and screening for common cancers in primary care. This algorithm incorporates tools that take family history into account to assess
where routine population screening measures should be modified for patients at higher risk. It incorporates some regional differences in screen-
ing protocols between jurisdictions, all of which were deemed reasonable by the clinical working group. Note: AB = Alberta, FOBT = fecal occult
blood test, HNCPP = hereditary nonpolyposis colorectal cancer, ON = Ontario, Pap = Papanicolaou smear.
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line recommendations, with an eye to clinical applicability,
showed that the imprecise language of recommendations
results in a discussion about what we should actually “do.” We
realized that for use across multiple diseases, we needed to
focus on the recommendations that have the greatest effect
and best evidence. The variation in taxonomy regarding the
strength of recommendations challenged the proper inter -
pretation of the strength of evidence for each guideline. We
believe that this is a limitation to the uptake of guidelines and
concur with others that to facilitate uptake there is potential
value in adopting a consistent taxonomy for level of evidence
and strength of recommendation.30 Some have advised that
clinicians need to “find guidelines that are systematic and
transparent, and then make informed judgments;”31 however,
the half-life of all clinical research is 5.5 years,32 making the
primary appraisal of all guidelines at point of care impractical.
There is a need for guideline developers and knowledge users
to develop processes to harmonize clinical practice guidelines.

An important aspect of this work was the iterative approach
used to ensure that the evidence and knowledge products were
informed by the needs of the users. The process for this con-
tinues to be explored through the participatory approach of
the ADAPTE process and emerging process for integrated
knowledge translation.23,28,33 The BETTER trial gives one
example of bringing together end-users and researchers to col-
laboratively develop knowledge products and training
approaches to support integrated guidelines for chronic disease
prevention and screening implementation in family practice.

Limitations
It is possible that we may have missed a relevant clinical prac-
tice guideline that may have had different recommendations.
However, we are confident that our sample was robust
because we included recommendations with good evidence
supporting their impact on patients, we achieved general the-
matic consensus across the different guidelines, and our clini-
cal working group did not identify any areas of deficit.

The working group, while attempting to follow best evi-
dence, was required to rely on consensus when the evidence
was insufficient or unclear, as in the case of the frequency of
repeat measures in practice. Varying interpretations of this evi-
dence, along with differing values with regards to harms and
benefits, while ultimately resolved by consensus, relied on
group dynamics and decision-making, which are subject to bias.

The rapid rate of new knowledge across the included top-
ics means that the algorithms created for the BETTER trial
need to be modified regularly. We have recently undertaken
this for the BETTER2 project, which is implementing the
patient-level intervention in urban, rural and remote com-
munities in Canada.

Conclusion
A solid evidence base and the inclusion of target end-users in
the development of knowledge products are required for ini-
tiatives to improve clinical care processes in family practice.
An important aspect of this work was the iterative, deliberative
process that yielded clinical recommendations that were

explicit and measurable, as well as the BETTER clinical algo-
rithms, which were an effective way to summarize the inte-
grated recommendations for implementation. Clinical prac-
tice guidelines are useful syntheses of information about
single diseases. Improved uptake in practice may be achieved
by increasing collaboration between guideline developers and
end-users, with a focus on strategies for implementation.
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