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Abstract

Background: Implementation tools (iTools) may enhance uptake of guidelines. However, little evidence exists on
their use by primary care clinicians. This study explored which iTools clinicians used and how often; how satisfied
clinicians were with the tools; whether tool use was associated with practice changes; and identified mediators for
practice change(s) related to breast cancer screening (BCS).

Methods: Canadian primary care providers who are members of the Practice-Based Small Group Learning Program
(n=1464) were invited to participate in this mixed methods study. An educational module was discussed in a small
group learing context, and data collection included an on-line survey, practice reflection tools (PRTs), and interviews.
The module included both the Canadian Task Force on Preventive Health Care revised guideline on BCS and iTools for
clinician and/or patient use. After discussing the module and at 3 months, participants completed PRTs identifying
their planned practice change(s) and documenting implementation outcome(s). Use of the iTools was explored via
online survey and individual interviews.

Results: Seventy participants agreed to participate. Of these, 48 participated in the online survey, 43 completed PRTs
and 14 were interviewed. Most survey participants (77%) reported using at least one of seven tools available for
implementing BCS guideline. Of these (78%) reported using more than one tool. Aimost all participants used tools for
clinicians (92%) and 62% also used tools for patients. As more tools were used, more practice changes were reported
on the survey and PRTs. Interviews provided additional findings. Once information from an iTool was internalized, there
was no further need for the tool. Participants did not use tools (23%) due to disagreements with the BCS guideline,
patients’ expectations, and/or experiences with diagnosis of breast cancer.

Conclusion: This study found that clinicians use tools to implement practice changes related to BCS guideline. Tools
developed for clinicians were used to understand and consolidate the recommendations before tools to be used with
patients were employed to promote decision-making. Mediating factors that impacted tool use confirmed previous
research. Finally, use of some iTools decreased over time because information was internalized.
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Background

An interval of approximately 17 years has been sug-
gested as the gap between publication of research find-
ings and application to patient care [1, 2]. One approach
to shorten this interval has been the widespread devel-
opment and distribution of clinical practice guidelines
(CPG). CPGs, however, have not made a significant im-
pact on uptake of recommendations into clinical practice
[3-8]. Only 55% of patients receive the recommended
health care they need [6, 9]. While there are many expla-
nations for the lack of implementation [10], the develop-
ment of tools to facilitate application of guideline
recommendations has been proposed by guideline devel-
opers as one approach to appropriately address this gap
between knowledge and implementation [3, 11]. A
knowledge translation (KT) tool is defined as “an inter-
vention in a form of a tangible product or resource that
can be used to implement best evidence into practice”
[12]. One classification of KT tools identifies three cat-
egories: implementation tools (iTools) such as printed
educational materials and decision aids that facilitate
practice change; resource planning tools that support
implementation processes; and evaluation tools such as
quality indicators [13]. This paper focuses on iTools,
which can be directed at clinicians and/or patients to
clarify goals of care, understand evidence, assess the
risks and benefits of treatment options, and enable
informed decision-making [14, 15]. Interviews with
healthcare professionals support the need for tools to
implement guideline recommendations [16].

Systematic reviews suggest that iTools such as guide-
line summaries, algorithms, point-of-care checklists, and
reminders enhance compliance with guideline recom-
mendations [17-19]. However, a systematic review
evaluating the effectiveness of iTools developed and
disseminated with guidelines identified only four studies
[20]. The tools utilized in these studies targeted only
healthcare professionals; none targeted healthcare
organizations or patients. Tools included educational
workshops tailored to barriers, paper-based educational
materials, order forms, or reminders. Only two of the
four studies assessed adherence to guidelines, reporting
a median 13.5% greater adherence in the intervention
group [20].

The features of iTools have been explored by a num-
ber of researchers. MacDermid et al. (2013) [12] de-
scribed a taxonomy for KT tools based on the
Knowledge-to-Action cycle with tools directed at each
stage of the model. Gagliardi et al. (2014) [3] identified
the features of ideal guideline iTools (e.g., stated tool ob-
jectives, identification of target users, provision of in-
structions on tool use, evidence cited for tool content)
and proposed a framework for evaluating and adapting
existing tools, or developing new tools. However, only
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8.7% of guidelines reviewed had accompanying iTools
and many did not possess most of the features identified
by the framework [3].

Despite the identification of the importance of tools to
the implementation of guidelines and the development
of checklists and frameworks for assessing these tools,
very little research has examined the use of iTools in
clinical practice [21]. This study focused on this aspect
of iTool use based on the breast cancer screening (BCS)
guideline of the Canadian Task Force for Preventative
Health (CTFPHC) [22]. A collaboration was created be-
tween CTFPHC [23] and the Foundation for Medical
Practice Education (FMPE) [24]. The mandate of the
CTFPHC is to create and disseminate guidelines de-
signed to optimize the quality of preventive care deliv-
ered in primary care [25]. FMPE serves as a knowledge
user through the development and dissemination of
evidence-based educational modules that provide tools
(practice aids, algorithms, recommendations, chart aids,
and/or resources) intended to facilitate practice imple-
mentation and practice change by clinicians.

In Canadian women, breast cancer is the most com-
mon form of cancer and the second leading cause of
cancer death [26, 27]. Screening has been shown to be
of benefit in certain age groups. Screening rates in
Canada, however, suggest that only 54% of eligible
women access screening as recommended [28]. The
CTFPHC guideline made a number of recommendations
that balance the benefits and harms of BCS for women
who have no pre-existing risk factors [22]. These in-
cluded confirming the previous recommendation
against breast self-exam and supporting mammog-
raphy screening of women 50-69 years. However,
timing of mammography was changed from yearly to
every 2-3 years. Previous recommendations not to
screen women 40-49 years with no pre-existing risk
factors were also confirmed. A new recommendation
was that mammography screening occurs in the 70—
74-year-old age group. Another change was the
recommendation to discontinue screening breast
exams by clinicians [22]. All of the recommendations
made by the CTFPHC were considered weak recom-
mendations based on low to moderate quality
evidence and therefore, the revised guidelines empha-
sized the need for discussions between clinicians and
patients exploring the balance between harms and
benefits and patients’ values and preferences. To fa-
cilitate implementation of these recommendations
into practice, specific tools (Table 1) were developed
or adapted for use by clinicians and patients.

This study explored (a) which iTools clinicians re-
ported using and how often, (b) how satisfied clinicians
were with the tools used, (c) perceived usefulness of
tools, (d) whether tool use was associated with reported
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Table 1 Implementation tools included in the module and with the guidelines [22, 32]

Implementation tools Location of tool Target  Type of tool Description—information provided in tool
user
Screening Recommendations Module Clinician  Printed educational  Screening recommendations with mammography:
for breast cancer with \material—Table > For women 40-49 years —(2012) “recommendation against
mammography routine screening”

> For women 50-74 years —(2012) “routine screening every
2-3 years” (70-74 years was new addition)
Includes: numbers needed to screen to save one life from
breast cancer; harms, and adverse outcomes
Clinical consideration for implementation: provide information
to patients, use decision aid, and use electronic health records
to flag screening reminders for patients 50-74 years

Screening recommendations  Module Clinician  Printed educational  Screening recommendations for clinical breast exam and
for clinical breast exams and material—Table breast self-exam:
breast self-exams > (linical breast exam—changed from previous (2001) “every

year for women 50-69 years" to current (2012) “recommend against”
> Breast self-exam—changed from previous (2001) “not
recommended” was strengthened to current (2012)
“recommend against”
Clinical considerations for implementation:
clinical breast exams still appropriate if there are concerns about
abnormal breasts

Discussion video: CTFPHC Hyperlink to Clinician  Video Video (12 min) directed at clinicians, exploring strategies for
breast cancer video CTFPHC website patient discussion around breast cancer screening issues
Patient handout: breast Module By Decision aid Questions/answers addressing breast cancer screening:
cancer screening—what is patient > What is breast cancer screening?

the right choice for me?* > Should | have a breast exam?

> Who should have a mammogram?
Includes the following:
Patient check list to review each benefit and harm as it relates
to them specifically
Pictorial representation of benefits and harms of breast cancer
screening for women age 40-49 years.

Patient handout: CTFPHC Hyperlink to By/with  Printed educational  Algorithm guides individuals re mammography:
patient algorithm CTFPHC website patient  material—algorithm > For women 40-49 years—"suggest not screening with
mammography”

> For women 50-74 years—"suggest scheduling mammogram
every 2-3 years”

> For women 75+ — “suggest discussing the benefits and
harms of mammography with a family physician”

Patient handout: CTFPHC Hyperlink to With Decision aid Patient handout describing benefits and the risks of breast cancer

benefits and risks CTFPHC website Patient for women between 40 and 49, 50-69, and 70-74 years of age. It
includes a pictorial representation of outcome of screening in each
age group including false positives, biopsy, and mastectomy

Patient handout: CTFPHC Hyperlink to Patient  Printed educational  Highlights that CTFPHC recommends that women aged 50-74
FAQs for patients CTFPHC website material—FAQ for  schedule a mammogram every 2-3 years.
patients Questions/answers address:
- High risk; meaning of screening; best way to screen;
- Benefits and harms associated with mammography;
« Reasons for different recommendations for different age
groups;
+ Recommendations for breast self-examination and clinical
breast exams.

CTFPHC Canadian Task Force on Preventive Health Care, FAQ frequently asked questions
*Based on Public Health Agency Canada and CTFPHC handouts

practice changes, and (e) mediators (barriers and en- Quantitative data was collected from a questionnaire
ablers) for reported practice change(s) related to BCS. and survey. Open-ended survey questions, practice re-
flection tools, and interviews provided qualitative data.

Methods Recruitment
A convergent mixed method approach [29] explored the =~ FMPE operates the Practice-Based Small Group (PBSG)
use of iTools in this study (see Fig. 1 for study overview). learning program for practicing clinicians (family
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Study questions:

1. Which implementation tools do clinicians use and how often?

2. How satisfied are clinicians with the implementation tools they use?

3. To what extent do clinicians perceive implementation tools useful in making practice changes?
4. Is implementation tool use associated with reported practice change?

5. What are the mediators (enablers and barriers) for practice change?

‘ Mixed Methods Approach — Convergent design [29] ‘

tool(s) in helping

* Demographic practice implement

D i - - -
ata Collection | Survey ‘ | Practice Reflection Tools | ‘ Interviews
Sources Completed on-line (Survey Monkey)? Individual telephone ¢
- Completed at PBSG learning using key domains that
Close ended questions Open ended sessions influence behaviour [38]
Feedback of Tool use: uestions i
. . - a General questions
Learning Session *+ Which tool(s) were PRT® + Knowledge of practice
. . ? "
Questionnaire . :Sf_df' i ith * Describe + CTC statements with guidelines
tzolls(sc fon wi practice anticipated barriers to + Experience in guideline
change(s impl. i
Completed at PBSG + Time to tool use madeg (s) change s |m;.>f.ementatl.on
learning session + Usefulness of practice + Describe poctiic questions

factors that

+ Tools used to implement
guidelines

Follow-up PRT ¢
* Practice changes made at 3

numeric data for

frequency count and

ratio calculations

using Excel

* Number of times
tools were used
and practice
changes made

+ frequencies for
rating scales
(satisfaction and
usefulness)

Learning Session
Questionnaire

counts

QUAN analysis

Tabulation of
numeric data for
frequency count and
ratio counts using
Excel

change

counts

information Practice change: influgnce months and influencing * Factors affecting use of
fractice change: practice factors implementation tools
* Have you made changes(s) + Length of time to
changes in practice? integrate
QUAN data QUAN + QUAL data QUAL data QUAL data
A, A,
Data Analysis Survey ‘ | Practice Reflection Tools ‘ ‘ Interviews
Process - - QUAL analysis QUAL analysis
QUAN.analySIS QUAL ana|y5|s PRT Thematic Analysis [41] of
Feedback of Tabulation of + Thematic analysis of CTC transcribed interviews

+ Thematic analysis
of self-reported of
practice changes *
Turn themes into

* Thematic analysis
of facilitators and

barriers to practice

* Turn themes into

statement and anticipated
barriers

Follow —up PRT

+ Thematic analysis of
reported practice changes,
enablers and barriers to
change

Compare and contrast

+ CTC statements on PRTs with
reported practice changes
on follow up PRTs

* Generation of initial
textual codes;
generation of thematic
framework ; coding in
NVivo 10 (two analysts
for inter-rater reliability)

» Focus on experience of
using practice tools to
implement guidelines
including influencing
factors

* Turn themes into counts

\ 7/
\ / D}l\\int%tion awn

Multivariable Analysis [33]
Assess for correlation between
demographic data and use of
implementation tools using SPSS

Chi square test [34]
Assess for association between

practice changes using SPSS

numbers of tools used and reported

Methodological Triangulation [44, 45]

Compare and contrast tabulated data from three sources to
+ verify consistency in self-reported practice changes

+ deepen understanding of use of tools and practice change

c-see Additional file 3; d-see Additional file 4

Fig. 1 Overview of mixed methodology approach to study how clinicians use implementation tools. CTC = commitment to change; PBSG = practice-
based small group; PRT = practice reflection tool; QUAL = qualitative; QUAN = quantitative; a-see Additional file 1; b-see Additional file 2;

physicians and nurse practitioners). Small groups of cli-
nicians meet within their local communities across
Canada once a month to discuss case-based educational
modules. Trained peer facilitators moderate these ses-
sions providing an interactive educational platform for
continuing professional development [30].

Between September 2012 and January 2013, 183 ran-
domly selected PBSG facilitators (from 451 PBSG
groups) were solicited via e-mail to participate in the
study (Fig. 2). Approximately 3 weeks after initial solici-
tation, reminders were sent to facilitators who did not
respond. Once a group (6-12 members) agreed to

participate in the study, individual members confirmed
participation by signing a consent form.

Study protocol

The CTFPHC revised their BCS guideline in November
2011 based on a need to target average-risk women in a
manner that would balance effective screening with
harm reduction [31]. In May 2012, FMPE developed and
distributed to their membership an educational module
on Breast Cancer Screening: Conversations with Women
(BCS module), based on the revised CTFPHC guideline



Armson et al. Implementation Science (2018) 13:79 Page 5 of 15

FMPE membership in 2012
649 PBSG groups
5200 individual members

B R i ———
Removed 198 PBSG groups for the following reasons: |
e Inaccessible electronically 3
Previously involved in research studies and/or evaluation projects !

i

i

i

i

i

i

i

.
e Involved in development of modules as pilot test groups or reviewers
e Discussed the BCS module prior to recruitment
.

Previously requested not to be solicited for research studies
W e '

451 PBSG groups available for recruitment
3612 individual members

v U H

Solicitation letters e-mailed to
183 PBSG groups
1464 individual members

Response to solicitation from
79 PBSG groups
632 individual members

67 PBSG groups did not participate for the following reasons:
e 47 declined with no reasons given
e 14 reported having already discussed the BCS module
e 2 PBSG groups disbanded
e 2 wrong e-mail address
.

2 facilitators on maternity / medical leave
L 2tiisieieiniuisiuisiutuiisinieiniuiuinie ettt ettt ettt

12 PBSG groups agreed to participate
107 individual members solicited

37 individual members did not participate for the following reasons:
e 25did not respond to solicitation

6 reported being too busy

3 declined with no reasons given

2 members cited topic was not relevant to practice

1 member could not participate in PBSG i

12 PBSG groups recruited
70 individual members recruited

v !

48 individuals completed 43 individuals completed i
On-line Survey Practice reflection tools : Both the survey and practice
H reflection tools

i [ __refeciontoos |

14 individuals participated in I 10 individual completed the survey, practice

! reflection tools and were interviewed

32 individual completed

Telephone Interviews

Fig. 2 Flowchart showing the solicitation and recruitment efforts for the study. FMPE =The Foundation for Medical Practice Education;
PBSG = practice-based small groups; BCS module = Breast Cancer Screening module

to assist in interpreting the evidence and facilitate con-
versation with patients about the benefits and risks of
screening [32]. iTools were developed and incorporated
into both the CTFPHC guideline and the BCS module.
Study participants discussed the BCS module be-
tween September 2012 and March 2013 during a
regularly scheduled PBSG session. Participants were
asked to complete a PRT, a normal part of their
meetings, and a paper-based questionnaire specific to
this study. A PBSG discussion about the success of
proposed practice changes (from the PRT) occurred
approximately 3 months after the initial meeting. This
session included the completion of a follow-up PRT
as usual. Outside the regular meetings, participants
were asked to complete an online survey. All survey

participants were invited to take part in one-on-one
telephone interviews.

Implementation tools
Seven iTools were available with the BCS module
(Table 1): three as part of the module and four as web
links within the module. Three tools were targeted to
primary care clinicians and four tools directed to pa-
tients. iTools were created for the updated BCS guide-
line using established methods including user-centered
design and usability testing by the target audience [25].
All tools were compared to the ideal features outlined
by Gagliardi et al. 2014 [3]. CTFPHC tools had all fea-
tures of an ideal iTool while FMPE tools missed two
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features (description of methods used to develop and
evaluate the tools).

Data collection and analysis

There were four data sources (Fig. 1): Feedback of
Learning Session questionnaire; online survey; practice
reflection tools; and telephone interviews. Each partici-
pant was assigned an ID number that was applied to all
study documents to de-identify data. Chronology of the
data collection is shown in Table 2. Data analysis was
both quantitative and qualitative and is described below
for each data source.

Feedback of learning session questionnaire

The paper-based questionnaire had demographic ques-

tions (gender, location of practice, type of practitioner,

practice experience, and patient population served) and

provided an opportunity to give feedback on the session.
Data was tabulated in Microsoft Excel 2007 for

frequency counts and ratio calculations.

Online survey

Three months (December 2012—June 2013) after the
initial PBSG session, participants received an e-mail with
a link to an online survey (Survey Monkey Inc.;
Additional file 1). The survey explored the different tools
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participants used in clinical practice and any factors that
affect tool use and practice change. The survey featured
12 itemized questions and consisted of close- and
open-ended questions. Close-ended questions on tool
use and satisfaction were either dichotomous, multiple
choice, or on a 7-point Likert rating scale (e.g.,
completely  dissatisfied to  completely  satisfied).
Open-ended questions were used to provide information
on successful practice changes, on mediators to practice
changes, and reasons for not making any practice
change(s). E-mail reminders were sent 1 week after the
follow-up PBSG review session. Additional reminders
were sent at 1-week intervals to a maximum of four.

Open-ended survey responses were extracted and
grouped into statements for self-reported practice
changes and statements for mediators to practice
changes. Each group of statements was organized into
common themes (SR), these were reviewed and dis-
cussed by team members (SR, HA, TE). Coding schemes
for each group of statements were created and then used
to code all the open-ended responses (SR).

All survey data were tabulated in Microsoft Excel 2007
for frequency counts and ratio calculations. This in-
cluded counts for iTools use, satisfaction ratings, useful-
ness of the tools, the number of practice changes made,
and counts of themes.

Table 2 Timeline of publications, recruitment of study participants and four sources of data collection

Timeline Publications

November 2011

CMAJ-CTFPHC revised Breast Cancer Screening Guidelines

Timeline Recruitment of Data collection
study participants Feedback of learning Practice reflection Online Telephone
session questionnaire? tools survey* interviews?
PRT® Follow-up PRT?
September 2012 X X X
October 2012 X X X
November 2012 X X X
December 2012 X X X X X
January 2013 X X X X
February 2013 X X X X
March 2013 X X X X
April 2013 X X
May 2013 X X X
June 2013 X X X
July 2013 X

August 2013

X

CMAJ Canadian Medical Association Journal, CTFPHC Canadian Task Force for Preventative Health, FMPE The Foundation for Medical Practice Education, PBSG

practice-based small group, PRT practice reflection tool
*Time frame of study activity (recruitment and data collection)
#Completed by participants during initial PBSG learning session

PCompleted by participants during a follow-up PBSG review session approximately 3 months later

“Participants completed on-line survey on their own time

9Individual telephone interviews were scheduled at times convenient for the participant
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To determine the extent of any relationships across
the quantitative and qualitative data, variables of interest
were pulled into cross-tab tables for multivariable ana-
lysis [33]. To assess for an association between the num-
ber of tools (0, 1, 2, 3, >3) used and self-reported
practice changes (no change, already changed, made
change), a chi-square test was performed [34]. Signifi-
cance level was set at p<0.05. All statistical analyses
were done using IBM SPSS Statistics for Windows
version 23.0 [35].

Practice reflection tools

A PRT was completed at the conclusion of the initial
PBSG session. The PRT (Additional file 2) facilitates re-
flection on clinical practice, helps to identify practice gaps,
and encourages documentation of planned practice
changes in the form of enhanced commitment-to-change
statements [36]. Three months after the initial discussion,
participants received a copy of their PRT and were asked
to complete a follow-up PRT (Additional file 3) summar-
izing efforts to change practice including encountered me-
diators to change.

Commitment-to-change statements on the PRT were
matched with “changes made” statements on the
follow-up PRT. Themes related to practice changes and
mediators to practice changes were identified and tabu-
lated in Microsoft Excel 2007 for frequency counts (SR).
This information was reviewed by team members (HA,
TE) and subsequently cross-referenced with the survey
data to verify the consistency of self-reported practice
changes and identification of mediators to practice
change (SR).

One-on-one telephone interviews

All survey respondents were invited to participate in 1-h,
semi-structured individual telephone interviews between
April and June 2013. The interview guide (Additional file 4)
was based on the theoretical domains framework [37-39],
which “identifies influences on health professional behav-
ior related to implementation of evidence-based recom-
mendation” [40]. The audio-taped interviews conducted
by one of two experienced interviewers (SK, SR) explored
the mediating factors behind implementing change(s) in
clinical practice, with a specific focus on the factors influ-
encing the use of BCS iTools. The interviews were
transcribed and de-identified.

Two research team members (AM, SR) independently
coded the first three interviews using a thematic analysis
approach [41]. An initial list of themes was developed
and discussed with the whole research team. Themes
were organized into a coding scheme. This scheme was
used to code the remaining interviews using NVivo™ 10
software program [42] (AM, SR). New themes were
added to the coding scheme as necessary. Any
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discrepancies were discussed and resolved. The tran-
scripts and the coding were reviewed by a third team
member (HA) to confirm analysis. Data saturation was
determined after completion of thematic analysis and
was defined as the point at which no new themes were
identified with additional interviews [43].

The interview data was compared to the survey and
PRT data to deepen understanding of the use of tools
and impact on practice change. Themes from each data
source were summarized and then compared [44, 45].

Results

Participants

Of the 183 PBSG groups that were solicited, 79 PBSG
groups responded. Twelve groups and 70 of 107 individ-
ual members in those groups (65%) consented to partici-
pate in the study (Fig. 2).

Participants were from six Canadian provinces: five
groups from Ontario, two from each of British Columbia
and Nova Scotia, and one from each of Manitoba, New
Brunswick, and Saskatchewan. Family physicians com-
prised 91% (64/70) and nurse practitioners 9% (6/70) of
the participants. More than 60% of participants were in-
volved in group practices (43/70), and there was a pre-
dominance of female participants (80%, 56/70). There
was a fairly equal distribution in years of practice: 1-10,
11-20, and 21-30 years (20, 24, and 20%, respectively);
of the remaining participants, 13% were in practice for
more than 30 years; 23% did not answer the question.
Sixty percent of participants practiced primarily in an
urban/suburban setting.

Completion rates for each data source

Of the 70 study participants, 48 (69%) completed the on-
line survey; 43 (61%) completed both the PRT and
follow-up PRT and 14 (20%) participated in 1-h individ-
ual telephone interviews (Fig. 2).

Twenty-one of the 48 survey participants responded to
invitations to be interviewed. Of these, seven partici-
pants declined, citing lack of time or lack of information
additional to their survey responses. Fourteen - 1hr tele-
phone interviews were completed between May and
August 2013. These interview participants included 10
who had implemented practice changes and four who
did not make their proposed changes. Fourteen inter-
views were sufficient to reach data saturation as all
themes were identified within the first 11 interviews.

Data utilized to address each of the study questions
Which iTools clinicians reported using and how often?
Survey data indicated that 77% (37/48) of survey partici-
pants reported using at least one tool. Of these 37 par-
ticipants, 8 used one tool, 13 used two tools, and 16
used three or more tools (Table 3).
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Table 3 Tool use as reported by survey participants
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Tool use % of total survey participants
No tool 23% (11/48%)
Tools used 77% (37/48)

Number of tools used by 37 participants

One tool 22% (8/37%%)
Two tools 35% (13/37)
Three tools 29% (11/37)
Four tools 3% (1/37)
Five tools 8% (3/37)
Seven tools 3% (1/37)

% of survey participants using tools

Tools for clinicians and
patients

Tools for clinicians
only

Tools for patients
only

14/37 (38%) 3/37 (8%)

Patient tools

20/37 (54%)
Clinician tools Clinician and patient tools
7 1 -
7 2 4

*Total number of survey participants
**Total number of survey participants using tools

Tools for clinicians were used by nearly all participants
(92%; 34/37), particularly the BCS with Mammography
and CBE/BSE tools (Fig. 3). Tools for patients were used
by nearly two-thirds of survey participants (62%; 23/37),
the most popular being the Patient Algorithm (Fig. 3).
Only one survey participant watched the patient discus-
sion video.

A combination of iTools for clinicians and patients were
selected by more than half of survey participants (Table 3).
When only one tool was chosen, tools for clinicians were
preferred by 88% (7/8) of survey participants (Table 3).
When two tools were used, tools for clinicians were still
the dominant choice, but there was also an increased like-
lihood that a tool for patients would also be used. When
three tools were used, a combination of tools for clinicians
and patients were used. Few survey participants used
more than three tools (Table 3).

Although the PRTs did not specifically ask about iTool
use, 44% (19/43) of the participants who completed the
PRTs mentioned iTools. Under the “most useful infor-
mation” section on the PRT (11/19) references were

made to the tools provided within the BCS module, e.g.
“concise charts with screening recommendations for
breast cancer with mammography and patient handout
for breast cancer screening” (100-788). Participants also
made reference to tools under the PRT section on
enablers (4/19) e.g. “visual documentation to inform pa-
tients of advantages and disadvantages of mammog-
raphy” (140-657). Participants (2/19) also referred to
tools on the follow-up PRT e.g., “used handout material
to discuss with patients especially in 40-50-year age
group” (80—344).

Interview participants mentioned the tools they found
contributed to effective conversations with women about
BCS:

"I used the patient handout from the module, ...
the FAQ for patients, I have made some copies of
that. I do not have them sitting out but I'll bring
them out if the discussion warrants it, ... I like
algorithms in general ... I think they are a nice
graphic, a lot of information that you can take in

Breast Cancer with Mammography Tool

tools for
physicians

CTFPHC - Patient Discussion Video

CTFPHC - Patient Algorithm

Patient Handout
tools for
patients

CTFPHC - FAQ for Patients

Fig. 3 Summary of implementation tool used. Percent of survey participants (n = 37) who used the various breast cancer screening tools provided or
referenced in the Breast Cancer Screening module. The description of each tool can be found in Table 1. Note: numbers do not total 100% as more

than one tool could be selected

Clinical Breast Exam and Breast Self Exam Tool

CTFPHC - Risk Benefits Poster

Percent of total number of survey participant that use tools

0 10 20 30 40 50 60 70 80 90 100
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quickly and easily, so in general I am an algorithm
fan." Int #12.

Tools to be used with patients were used more often
when conversation became more challenging:

“...probably have not used it [patient handout] that
many times. It just more depends on if the patient...
most patients accept it fairly easy and so we talk
about it, have a discussion and that’s it. I don’t use the
tool, but if they are a little bit more in lines of, my
friend had this or, how come I'm not getting this
done? Then I will use it... say, half a dozen times
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I've internalised it I haven’t really needed to create a
link...” Int #8.

No association between demographic data and fre-
quency of tool use could be ascertained as the numbers
were too small to perform a multivariable analysis.

How satisfied were clinicians with the tools used?

On average 70% of survey participants reporting tool use
rated their use as mostly or completely satisfactory
(Additional file 5—Table A); less than half (47%; 9/19) of
participants were mostly or completely satisfied with the

maybe” Int #13.

Interview participants explained that once information
had been internalized, there was no further need to use

the iTools:

“And then [screening for CBE and BSE tool], I used
that a lot at the beginning... just to remind myself ...
there’s evidence to show that we won’t reduce a
woman'’s risk of death from cancer ... with the CBE,
and also the self -breast exam- I won’t reduce her
chance of dying and I could cause harm...now that

CBE/BSE tool.

Although not a PRT question, one participant re-
corded on their PRT: “I liked the numbers/statistics
showing how many cancers vs. false positives vs. biopsies
would be found / done for each of the age groups if we
screen” (20-399).

Interview participants perceived the tools as inform-
ative, with clear and concise information that helped fa-
cilitate discussions with patients (Table 4). However,
some interview participants felt that some of the tools
were not at the appropriate comprehension level for a
lay person (e.g., benefits and risk poster). A further

Table 4 Interview participants’ perception of implementation tools

Implementation tool

Participants’ perception

TOOLS to be used by CLINICIANS

Screening recommendations for breast cancer with
mammography - in PBSG module

Screening recommendations for clinical breast exams
and breast self-exams - in PBSG module

Discussion video: CTFPHC breast cancer video - on CTFPHC
website

TOOLS to be used with or by patients

Patient handout: breast cancer screening—what is the right
choice for me?—in PBSG module

Patient handout: patient algorithm—hyperlink to CTFPHC
website

Patient handout: benefits and risks poster—hyperlink to
CTFPHC website

Patient handout: FAQs for patients - hyperlink to CTFPHC
website

Majority found tool very informative
Some felt they could internalize information, therefore not requiring continued
access to tool

General consensus that tool simple and straightforward. Some found tool simple
enough for use in educating medical students and residents
Primary barrier—disagreed with CBE recommendations

Only one user for this tool
Many had difficulty accessing, opening or downloading the tool
Others preferred reading information to watching a video

Tool useful for facilitating discussions with patients, especially the provision of a
visual estimation of risk

Primary barrier for implementation—availability of tool and time constraints for
discussing the tool

Total consensus on value of algorithms, information is concise and clear
Could easily be internalized
No noted barriers

Tool viewed as a valuable teaching tool for patients

Good information with supporting statistics

Several participants felt that concepts may be beyond the comprehension level
of the average layperson

A valuable tool.

Good information sheet to hand out to patients that have questions.

Tool aesthetically pleasing and therefore an incentive for patient to read.
Limited awareness and restricted accessibility were barriers to implementation.
Two pages may be too lengthy for patients (tool developers consider reducing
to one page for all age groups?)

CBE clinical breast exam, CTFPHC Canadian Task Force for Preventive Health, FAQ frequently asked questions, PBSG practice-based small group
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suggestion was that patient handouts such as the FAQ
for patients should be limited to one page.

To what extent do clinicians perceive iTools as useful?
Survey participants agreed and strongly agreed with
the statement that iTools are useful in making
practice changes 70% of the time (Additional file 5-
Table B).

When considering practice change, some participants
(4/19) documented on their PRT that they will “increase
informing [patients to] use handouts provided” (30-106)
and reported on the follow-up PRT that the handout
material was used (2/19).

Interview participants reported that the tools were
useful for both answering their questions about screen-
ing and educating patients:

“I think initially for me the appendices, both of them
[BCS with Mammography and the CBS/BSE tools],
for going over the new recommendations, they were
helpful. And again, it was more for me to solidify in
my mind ... the what and why of the changes.” Int #9.

The combination of the evidence in the module and
the related tools were identified as increasing the effect-
iveness of conversations and facilitating discussion with
women about BCS:

“I always found that [BCS] a difficult area to discuss
... this module gave me some evidence and some
tools that made that conversation with that particular
group of women...breast cancer is one of the things
women are really concerned about, and it’s always in
the public eye....so it kind of raises a lot of anxieties in
the exam room. So, it’s nice to see a conversation aide
and different ways of answering questions.” Int #11.

Is iTool use associated with reported practice change?
Seventy-seven percent (37/48) of survey participants re-
ported making one or more practice change(s) related to
BCS. Specifically, they did less mammography screening
in those patients who were under 50 or over 75 years of
age (65%; 24/37), conducted fewer CBE (38%; 14/37),
and had more discussions with patients about guideline
recommendations (32%; 12/37). All of the participants
who made practice changes indicated making changes
within 2 weeks following the PBSG session. Practice
changes were still being applied three or more months
after the initial discussion of the BCS module.

When no practice change was made (23%; 11/48), survey
participants stated that they either perceived themselves as
already following the BCS recommendations (n=5) or
were not convinced that a change was necessary (1 = 6).
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Survey data were used to assess for association be-
tween number of tools used and reported practice
change. Although the graph shown in Fig. 4 suggests
that there is a relationship between tool use and
self-reported practice change (i.e., survey participants
using more than one tool were more likely to report
making a practice change), the numbers were too small
to claim statistical significance using chi-square test
(contingency tables for chi-square testing showed that
60% of expected values were less than 5) [34]. All partic-
ipants who stated that they did not make a change as
they were already following the guideline reported hav-
ing used one or more iTools. Most of the participants
(5/6) who were not convinced to change reported not
using tools.

Data from the PRTs also provided specific information
on practice changes related to BCS. Seventy-nine per-
cent of (34/43) participants followed through on at least
one of their planned practice changes such as reducing
the number of both mammogram referrals (56%, 19/34)
and breast exams conducted in asymptomatic women <
50 years (44%, 15/34) and increasing patient discussions
(47%; 16/34). Eighteen percent (6/34) mentioned using
tools (i.e., patient handouts) to educate patients about
the harms/benefits of screening.

Data from the survey and the PRTs related to
self-reported practice changes were compared to deter-
mine level of consistency between the data collection
methods. Almost all (96%; 27/28) of the participants
who reported making practice change(s) on the survey
also indicated on their follow-up PRT that they made
some or all of their planned practice changes and the
majority (82%; 23/28) reported using iTools to do so.
The majority (80%; 4/5) of survey participants who re-
ported making no practice change also stated on their
PRTs that they had not intended to make a change.

100%
90% 4 malready changed (n=5)

80% W made change (n=37)
6 4

70% 1
60%
50% 4
40% A
30% 4
20% 4
10% A
0% -

W no change (n=6)

percent of total number of participatns

0 1 2 3 >3
number of implementation tools used

Fig. 4 Relationship between tool use and self-reported practice change.
Data is shown for those that reported having made a change prior to
study (already changed), made at least one practice change (made

change), and those that did not make a change (no change)
A\
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What are mediators for reported practice change(s) related
to BCS?

Mediators for practice change were explored across
three data sources—survey, PRTs, and interviews. State-
ments from each data source were categorized as
barriers or enablers (see Additional file 6 for sample
statements). Depending on the perspective of survey
participants, level of evidence for the guideline was re-
ported either as an enabler (confidence in the evidence)
or a barrier (disagreement with the evidence) to practice
change. The most common barrier to following the
guideline was concerns that the recommendations would
not benefit patients.

Participants who reported following through on the
practice changes provided one or more statements on
the enablers (7z=28) and barriers (2=20) on the
follow-up PRT. Reported enablers to practice changes
were the evidence-based information in the guideline (9/
28) and in the BCS module (10/28), discussions with
peers in the learning sessions (6/28), the application
of iTools (3/28), and exchanges with patients about
the guideline recommendations (3/34). Reported bar-
riers to practice change were lack of evidence about
benefit of the recommendations for patients (3/20),
conflicting information with different provincial
guidelines (4/20), patients’ expectations of being
screened for breast cancer (6/20), fear on the part of
both patients and clinicians of missing a diagnosis (4/
20), and problems associated with having patient
handouts readily accessible (3/20).

Interview participants identified a number of factors
that influenced their decision to use a tool and to fol-
low the BCS guideline. Many of the mediating factors
were similar to those identified in the survey re-
sponses including the perceived conflict with other
guidelines, the role of a previous negative experience,
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and patient expectations. In addition, a finding only
seen in the PRT and interview data was that clinicians
reported difficulties in changing a previous routine
activity. The role of PBSG discussions was a theme
identified as both an enabler and barrier to imple-
mentation across all data sources. Additional themes
only identified from the interview data related to the
specific aspects of the use of tools, such as accessibil-
ity, practice application, time constraints, and patient
literacy (Table 5).

Discussion

The use of iTools in routine clinical practice has previ-
ously received little attention. This study explored the
use of iTools on uptake of BCS recommendations pro-
vided by the CTFPHC guideline [22].

Implementation tool use

Seven iTools created for the updated BCS guideline were
directed at both new recommendations and reiterations of
recommendations from previous guidelines. Seventy-seven
percent of survey participants reported using at least one of
the seven iTools, with the majority (78%) using more than
one tool. Tools which confirmed previous guideline recom-
mendations were still used, specifically, supporting mam-
mography screening in the 50-69-year age group and
discouraging screening in the 40—49-year age group (86%).
Even participants who were already following these recom-
mendations reported using at least one of the iTools.

Tools chosen were dependent on participants’ accept-
ance of the BCS recommendations. Participants voiced
their disagreements with the BCS guideline recommend-
ing discontinuation of CBE and reported lower use of
the CBE/BSE tool compared to the screening for mam-
mography tool. This finding was not surprising, as previ-
ous studies have shown that tools are not used when

Table 5 Aspects of implementation tools that influence the decision for use

Descriptor Enablers Barriers
Accessibility Integrating into EMR so access occurs within patient  Tools not compatible with some EMRs or required approval to be input,
charts. and therefore not usable.
Accessibility through FMPE and CTFPHC websites. Paper may be difficult to find.
“....it's very hard to pull out the paper in the middle of a discussion
because | can never find it, and when | actually do need to find something
it is quite frustrating when | cannot find the paper that | am looking for.”
Int #10
Application Supplement to patient consultations and increased ~ Some clinicians may use tools as substitute for actual discussions with

patient education.

Number of tools

Time constraints

Patient literacy

patients.
If not part of routine practice; unlikely to use.
Not suitable for simple messages.

Space constraints for retaining/displaying so many tools.

Time consuming to explain tools to patients, to integrate into EMRs and to
use consistently.

Literacy level may be too high.
Tools not accessible for either visual or hearing impaired.

CTFPHC Canadian Task Force for Preventive Health, EMR electronic medical record, FMPE The Foundation for Medical Practice Education
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there are disagreements with guidelines [46]. Even when
the recommendation around discontinuing CBE was
adopted, participants struggled with potentially missing
a cancer diagnosis and patients’ expectations of the pre-
viously routine CBE. This de-implementation challenge
has been described in previous studies [47, 48].

Satisfaction with iTools

Tool users were generally satisfied with the BCS iTools.
Inclusion of desirable features of tools [3] may have con-
tributed to the satisfaction, however, no evidence exists
that clinicians consider these features when choosing
tools. Participants described the use of tools for patients
as helpful in the decision-making process. They used
these tools in direct conversations with patients rather
than as handouts to be reviewed at home. Specific as-
pects of the tools were described as enhancing use: sim-
plicity, pictorial representations of risk, patient centered.
Participants reported liking algorithms.

Easy access to iTools in paper format in the BCS
module appeared to enhance use. However, except for
the videotape, many participants also used the CTFPHC
tools which were hyperlinked within the module
suggesting that differences in access location may not be
crucial.

Perceived usefulness of iTools

The use of iTools for clinicians was described in the in-
terviews as facilitating clinician understanding and com-
fort with the material contained in the guideline prior to
initiating discussions with patients. The subsequent use
of iTools for patients was dependent on a clear under-
standing of the risks and benefits associated with screen-
ing. The sequential use of tools, ie., the use of tools for
clinicians first followed by tools for patients, has not
been previously reported in the literature and should be
explored further.

Adherence to tool use [8, 49] was noted by survey
participants up to 3 months after initial implementation.
However, in a few instances, participants reported
initially using tools as a reminder of the guideline
recommendations but felt the tools were no longer ne-
cessary once information had been internalized. This
was reported with both tools for clinicians and pa-
tients—an important finding suggesting tool impact
would be significantly underestimated if use alone were
measured. Further work is required to understand this
internalization process and whether ongoing practice
continues to reflect guideline recommendations once
the tool is no longer used.

iTools and reported practice change(s)
Most survey participants who reported using tools indi-
cated making practice changes related to BCS, including
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less mammography screening, fewer CBE in low-risk pa-
tients, and more discussions with patients about the
benefits and harms of BCS.

There appeared to be a relationship between the num-
ber of tools used and reports of practice changes but the
sample size did not allow statistical assessment of this
preliminary observation. These findings around practice
change and tool use provide some support for the pur-
ported usefulness of guideline implementation tools [3,
16, 50]. However, this relationship, based on self-reports,
needs to be followed up with more objective data from
practice audits.

Mediators for reported practice change(s) related to BCS
Mediating factors related to tool use for implementing
guideline recommendations have been reported in the
literature, and many of these factors were seen in this
study including awareness, accessibility, level of clinician
and patient agreement, evidence for recommendations,
patient literacy, outcome expectancy, and consistency of
recommendations across different guidelines [6, 46, 51—
55]. Disagreement with guideline recommendations was
one major mediating factor presented in this study as
discussed above. While interview participants identified
the lack of robust evidence as a reason for not imple-
menting some of the guideline recommendations, none
articulated the important role of decision support tools
in facilitating an informed discussion with patients about
harms and benefits especially in the context of a weak
recommendation. In the BCS guideline, all of the recom-
mendations were weak yet physicians either accepted
the recommendations or dismissed them which usually
dictated whether information would be presented to pa-
tients. Further education of clinicians may facilitate
more effective use of decision aids.

Another factor is the ease with which tools can be
trialed without the need for additional resources [56].
This could explain the negligible use of the clinician
video on patient education. Accessing the video required
an internet link and 12 min to view. Interview partici-
pants identified this as time-consuming and not fitting
with their workflow as opposed to the straightforward
use of the other internet or paper-based tools.

Limitations

This study looked at a specific guideline based on one
clinical topic. There may be generalizability to other
screening guidelines given the similar content and con-
text, but application to non-screening guidelines would
require further investigation. The sample size was small
in terms of the quantitative components of the study,
whereas the participant numbers for the qualitative data
collection was acceptable. Recruitment was challenging
at least partially because of publication of the CTFPHC
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recommendations and the release of the BCS module
before study recruitment. There was a higher female
to male ratio (80% female; 20% male) relative to their
proportion within the PBSG program (65% female;
35% male) likely due to the topic under study.
Clinician gender has been identified as a factor in
mammography screening with male physicians having
a two-fold reduction in screening compared to their
female counterparts [57]. Female physicians have also
been shown to provide more preventative services
than their male counterparts [58-61], especially in
breast screening [62]. The increased proportion of
female clinicians participating in this study may
compromise the generalizability of the findings to
male clinicians.

Finally, although three different data collection
methods were used in this study (survey, PRTs, inter-
views), all were dependent on self-report. The compari-
son across data sets increases the trustworthiness of the
findings. Previous work on the accuracy of self-report re-
lated to practice change at least partially mitigates this
potential risk [63-66]. However, correlation with prac-
tice audits would be helpful in confirming the findings
of this study in the future.

Conclusion

The study provides new information about the use of
iTools in clinical practice. Use of specific tools was re-
ported by most clinicians, and many used more than
one tool supporting the recommendation to increase
tool development to support implementation of the
CPG recommendations [3, 11, 16]. An exploration using
objective measures of tool use would bolster these
findings.

The reported sequencing of tool use suggests clinicians
may need to consolidate their understanding and appli-
cation of the guideline recommendations in their clinical
practice context prior to the use of iTools directed at pa-
tients. Further confirmation and clarification of this find-
ing may impact future tool development.

A surprising finding was that clinicians did not con-
sider the quality of the evidence when deciding about
the use of patient decision aids, particularly in the con-
text of recommendations with weak evidence. This sug-
gests that clinician education may be required about
their use.

The relationship between iTool use and reported prac-
tice change is an intriguing finding and requires further
exploration with a larger sample and objective measures
of practice change.

Finally, researchers need to be aware that actual use of
iTools may decrease over time because information has
been internalized.
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Additional files

Additional file 1: Online survey questions. Study participants completed
on on-line survey (Survey Monkey Inc.) 3 months after a practice-based
small group learning session on breast cancer screening. The aim of the
survey was to explore the different tools that participants used in clinical
practice and determine any factors that affect the use of tools and practice
change. (DOCX 15 kb)

Additional file 2: Practice reflection tool. Study participants completed
a paper-based practice reflection tool (PRT) at the conclusion of their initial
practice-based small group learning session on breast cancer screening. The
PRT facilitates individual reflection on clinical practice, helps identify practice
gaps, and encourages documentation of planned practice change(s) in the
form of enhance commitment-to-change statements. (DOCX 81 kb)

Additional file 3: Follow-up practice reflection tool. Study participants
completed a paper-based follow-up practice reflection tool (follow-up
PRT) 3 months after their initial practice-based small group learning session
on breast cancer screening. The follow-up PRT facilitates individual reflection
on previous planned practice change(s) and encourages documentation of
the outcome of the planned practice change(s), including enablers and
barriers to making practice change(s). (DOCX 75 kb)

Additional file 4: Interview guide. Individual 1-h semi-structured telephone
interviews were conducted with consenting study participants by one of two
experienced interviewers to explore the mediating factors behind
implementing change(s) in clinical practice, with a specific focus on
the factors influencing the use of breast cancer screening implementation
tools. (DOCX 18 kb)

Additional file 5: Satisfaction and usefulness of implementation tools.
Tables provide the results of the ratings given by tool users for satisfaction
with implementation tools (Table A) and the tools’ usefulness in
implementing practice changes (Table B) with respect to the breast
cancer screening guidelines. (DOCX 18 kb)

Additional file 6: Perceived enablers and barriers to practice change.
Table provides the themes for perceived enablers and barriers to
reported practice changes from three data collection sources: surveys,
practice reflection tools, and interviews. (DOCX 20 kb)

Abbreviations

BC: British Columbia; BCS: Breast Cancer Screening; BSE: Breast self-exam;
CBE: Clinical breast exams; CMAJ: Canadian Medical Association Journal;
CPG: Clinical practice guideline; CTC: Commitment-to-change;

CTFPHC: Canadian Task Force for Preventative Health; dx: Diagnosis;

EMR: Electronic medical record; FAQ: Frequently asked questions; FMPE: The
Foundation for Medical Practice Education; Int: Interviewee;

iTool(s): Implementation tool(s); KT: Knowledge translation; NS: Nova Scotia;
OBSP: Ontario Breast Screening Program; PBSG : Practice-based small group;
PRT: Practice reflection tool; pts.. Patients; QUAL: Qualitative;

QUAN: Quantitative; REB: Research Ethics Board; SPSS: Statistical Package for
Social Sciences

Acknowledgements

The authors wish to thank CIHR for supporting this project, Dr. Jacqueline
Wakefield and Dr. Julia Moore for critical feedback of the manuscript, Dawnelle
Hawes for helping write the initial drafts of the manuscript, Alekhya
Mascarenhas for helping in the qualitative analysis of the interview
transcripts, and Lindsay Cameron and Nadia Bashir for coordinating
various aspects of the research project.

Funding

SES obtained funding for this project from the Canadian Institute of Health
Research (CIHR)-Knowledge to Action (2011-2012); reference number: KAL-
122167.

Availability of data and materials

Most of the data generated or analyzed during this study are included in this
publication in aggregate format. Additional datasets used and/or analyzed
during this study are available from the corresponding author on reasonable
request.


https://doi.org/10.1186/s13012-018-0765-2
https://doi.org/10.1186/s13012-018-0765-2
https://doi.org/10.1186/s13012-018-0765-2
https://doi.org/10.1186/s13012-018-0765-2
https://doi.org/10.1186/s13012-018-0765-2
https://doi.org/10.1186/s13012-018-0765-2

Armson et al. Implementation Science (2018) 13:79

Authors’ contributions

HA made substantial contributions to conception and design of the project,
analysis, and interpretation of data; has contributed substantially in drafting
and revising the manuscript. SR made substantial contributions to the
acquisition of data, analysis, and interpretation of data; has contributed
significantly in drafting and revising the manuscript. TE made substantial
contributions to conception and design of the project and in the
interpretation of the data; has contributed significantly in drafting and
revising the manuscript. SK has made contributions to the acquisition
and interpretation of the data and contributed to revising the manuscript. SES
made substantial contributions to conception and design of the project,
interpretation of data, and contributed significantly to the revision of the
manuscript. All authors read and approved the final manuscript.

Ethics approval and consent to participate

Ethics approval for the study was obtained through St. Michael's Hospital
Research and Ethics Board, Toronto, Canada, REB 12-220 and through the
University of Calgary Conjoint Health Research Ethics Board, Calgary, Alberta,
REB14-1676.

Competing interests

The following authors are affiliated with the non-profit Foundation for Medical
Practice Education (FMPE) that produces educational modules with
implementation tools: HA is the FMPE research director, TE is the FMPE
executive director and SR is the coordinator of the research program at
FMPE.

SES is an associate editor of implementation science and the chair of
the Knowledge Translation working group for the Canadian Task Force
on Preventive Health Care.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Author details

'Department of Family Medicine, University of Calgary, Calgary, AB, Canada.
°The Foundation for Medical Practice Education, McMaster University,
Hamilton, ON, Canada. 3Depar‘[ments of Family Medicine, and Community
Medicine and Epidemiology, University of Ottawa, Ottawa, ON, Canada.
“Knowledge Translation Program, Li Ka Shing Knowledge Institute, St.
Michael's Hospital, Toronto, ON, Canada. *Department of Medicine, University
of Toronto, Toronto, ON, Canada.

Received: 6 December 2017 Accepted: 21 May 2018
Published online: 07 June 2018

References

1. Westfall JM, Mold J, Fagnan L. Practice-based research-"Blue Highways” on
the NIH roadmap. JAMA. 2007;297:403-6.

2. Morris ZS, Wooding S, Grant J. The answer is 17 years, what is the
question: understanding time lags in translational research. J R Soc
Med. 2011;104:510-20.

3. Gagliardi AR, Brouwers MC, Bhattacharyya OK, Guideline Implementation R,
Application N. A framework of the desirable features of guideline
implementation tools (Gltools): Delphi survey and assessment of Gltools.
Implement Sci. 2014;9:98.

4. Gagliardi AR, Brouwers MC, Palda VA, Lemieux-Charles L, Grimshaw JM. How
can we improve guideline use? A conceptual framework of
implementability. Implement Sci: IS. 2011,6:26.

5. Gagliardi AR. "More bang for the buck”: exploring optimal approaches for
guideline implementation through interviews with international developers.
BMC Health Serv Res. 2012;12:404.

6. Cochrane LJ, Olson CA, Murray S, Dupuis M, Tooman T, Hayes S. Gaps
between knowing and doing: understanding and assessing the barriers to
optimal health care. J Contin Educ Heal Prof. 2007,27:94-102.

7. Virani T, Lemieux-Charles L, Davis DA, Berta W. Sustaining change: once
evidence-based practices are transferred, what then? Healthc Q. 2009;12:89-96.

8. Mickan S, Burls A, Glasziou P. Patterns of ‘leakage’ in the utilisation of clinical
guidelines: a systematic review. Postgrad Med J. 2011;87:670-9.

20.

22.

23.

24

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

Page 14 of 15

Gurses AP, Murphy DJ, Martinez EA, Berenholtz SM, Pronovost PJ. A practical
tool to identify and eliminate barriers to compliance with evidence-based
qguidelines. Jt Comm J Qual Patient Saf. 2009;35:527-32.

Fischer F, Lange K, Klose K, Greiner W, Kraemer A. Barriers and strategies in
guideline implementation-a scoping review. Healthcare (Basel). 2016;4:1-16.
Gagliardi AR, Brouwers MC, Bhattacharyya OK. The development of
guideline implementation tools: a qualitative study. CMAJ Open. 2015;3:
E127-33.

Macdermid JC, Miller J, Gross AR. Knowledge translation tools are emerging
to move neck pain research into practice. Open Orthop J. 2013;7:582-93.
Moore AE, Straus SE, Kasperavicius D, Bell NR, Dickinson JA, Grad R, Singh H,
Theriault G, Thombs BD, et al. Knowledge translation tools in preventive
health care. Can Fam Physician. 2017,63:853-8.

Greenhalgh T, Howick J, Maskrey N, Evidence Based Medicine Renaissance
G. Evidence based medicine: a movement in crisis? BMJ. 2014;348:g3725.
Pronovost PJ. Enhancing physicians' use of clinical guidelines. JAMA. 2013;
310:2501-2.

McKillop A, Crisp J, Walsh K. Practice guidelines need to address the 'how’
and the ‘what’ of implementation. Prim Health Care Res Dev. 2012;13:48-59.
Okelo SO, Butz AM, Sharma R, Diette GB, Pitts SI, King TM, Linn ST, Reuben M,
Chelladurai Y, et al. Interventions to modify health care provider adherence to
asthma guidelines: a systematic review. Pediatrics. 2013;132:517-34.

Murthy L, Shepperd S, Clarke MJ, Garner SE, Lavis JN, Perrier L, Roberts NW,
Straus SE. Interventions to improve the use of systematic reviews in
decision-making by health system managers policy makers and clinicians.
Cochrane Database Syst Rev. 2012(9):CD009401.

Garg AX, Adhikari NK, McDonald H, Rosas-Arellano MP, Devereaux PJ,
Beyene J. Effects of computerized clinical decision support systems on
practitioner performance and patient outcomes: a systematic review. JAMA.
2005;293:1223-38.

Flodgren G, Hall AM, Goulding L, Eccles MP, Grimshaw JM, Leng GC,
Shepperd S. Tools developed and disseminated by guideline producers to
promote the uptake of their guidelines. Cochrane Database Syst Rev.
2016(8):CD010669.

Elwyn G, Scholl |, Tietbohl C, Mann M, Edwards AG, Clay C, Legare F, van
der Weijden T, Lewis CL, et al. "Many miles to go ..": a systematic review of
the implementation of patient decision support interventions into routine
clinical practice. BMC Med Inform Decis Mak. 2013;13(Suppl! 2):514.
Canadian Task Force on Preventive Health C, Tonelli M, Connor Gorber S,
Joffres M, Dickinson J, Singh H, Lewin G, Birtwhistle R, Fitzpatrick-Lewis D, et
al. Recommendations on screening for breast cancer in average-risk women
aged 40-74 years. CMAJ. 2011;183:1991-2001.

Canadian Task Force on Preventive Health Care. https://canadiantaskforce.
ca/ Accessed 2 Apr 2018.

Practice Based Small Group Learning Program. https.//www.fmpe.org/
Accessed 2 Apr 2018.

CTFPHC. Canadian Task Force on Preventive Health Care: Procedure Manual
2014. https://canadiantaskforce.ca/methods/ Accessed 2 Apr 2018.
Canadian Cancer Society's Steering Committee. Canadian Cancer Statistics
2009. Toronto: Canadian Cancer Society; 2009.

Canadian Cancer Society's Advisory Committee on Cancer Statistics.
Canadian Cancer Statistics 2017. Toronto: Canadian Cancer Society; 2017.
Canadian Partnership Against Cancer. Breast cancer screening in Canada:
monitoring and evaluation of quality indicators-results report, January 2011
to December 2012. Toronto: Canadian Partnership Against Cancer; 2017.
Creswell J, Clark VLP. Designing and conducting mixed methods research.
2nd ed. Thousand Oaks: SAGE Publications, Inc; 2011.

Armson H, Kinzie S, Hawes D, Roder S, Wakefield J, Elmslie T. Translating
learning into practice: lessons from the practice-based small group learning
program. Can Fam Physician. 2007;53:1477-85.

Nelson HD, Tyne K, Naik A, Bougatsos C, Chan BK, Humphrey L, Force
USPST. Screening for breast cancer: an update for the U.S. preventive
services task force. Ann Intern Med. 2009;151:727-37.

Lafferty K. Breast cancer screening. conversations with women. PBSG Educ
Module. 2012;20:1-16.

Katz MH. Multivariable analysis: a primer for readers of medical research.
Ann Intern Med. 2003;138:644-50.

McHugh ML. The chi-square test of independence. Biochemia Med.
2013;23:143-9.

SPSS Inc. Released 2014. IBM SPSS statistics for windows. Armonk: [BM
Corp; 2014.


https://canadiantaskforce.ca/
https://canadiantaskforce.ca/
https://www.fmpe.org/
https://canadiantaskforce.ca/methods/

Armson et al. Implementation Science (2018) 13:79

36.

37.

38.

39.

40.

41.

42.
43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Armson H, Elmslie T, Roder S, Wakefield J. Encouraging reflection and
change in clinical practice: evolution of a tool. J Contin Educ Heal Prof.
2015;35:2220-31.

Michie S, Johnston M. Changing clinical behaviour by making guidelines
specific. BMJ. 2004;328:343-5.

Michie S, Johnston M, Abraham C, Lawton R, Parker D, Walker A,
Psychological Theory G. Making psychological theory useful for
implementing evidence based practice: a consensus approach. Qual Saf
Health Care. 2005;14:26-33.

Cane J, O'Connor D, Michie S. Validation of the theoretical domains
framework for use in behaviour change and implementation research.
Implement Sci. 2012,7:37.

Atkins L, Frandis J, Islam R, OConnor D, Patey A, vers N, Foy R, Duncan EM, Colquhoun
H, et al. A guide to using the theoretical domains framework of behaviour change to
investigate implementation problems. Implement Sci. 2017,12.77.

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
2006;3:77-101.

NVivo qualitative data analysis Software.QSR International PTY Ltd,; 2012.
Guest G. How many interviews are enough? An experiment with data
saturation and variability. Field Methods. 2006;18:59-82.

Kern FG. The trials and tribulations of applied triangulation. J Mixed
Methods Res. 2016; https://doi.org/10.1177/155868981665103.

Flick U. Mantras and Myths. Qual Ing. 2017,23:46-57.

Flottorp SA, Oxman AD, Krause J, Musila NR, Wensing M, Godycki-Cwirko M,
Baker R, Eccles MP. A checklist for identifying determinants of practice: a
systematic review and synthesis of frameworks and taxonomies of factors
that prevent or enable improvements in healthcare professional practice.
Implement Sci. 2013;8:35.

Niven DJ, Mrklas KJ, Holodinsky JK, Straus SE, Hemmelgarn BR, Jeffs LP,
Stelfox HT. Towards understanding the de-adoption of low-value clinical
practices: a scoping review. BMC Med. 2015;13:255.

Prasad V, loannidis JP. Evidence-based de-implementation for contradicted,
unproven, and aspiring healthcare practices. Implement Sci. 2014,9:1.
Pathman DE, Konrad TR, Freed GL, Freeman VA, Koch GG. The awareness-to-
adherence model of the steps to clinical guideline compliance. The case of
pediatric vaccine recommendations. Med Care. 1996;34:873-89.

Gagliardi AR, Alhabib S, members of Guidelines International Network
Implementation Working G. Trends in guideline implementation: a scoping
systematic review. Implement Sci. 2015;10:54.

Cabana MD, Rand CS, Powe NR, Wu AW, Wilson MH, Abboud PA. Why don't
physicians follow clinical practice guidelines? A framework for
improvement. JAMA. 1999,282:1458-65.

McCormack B, Rycroft-Malone J, Decorby K, Hutchinson AM, Bucknall T,
Kent B, Schultz A, Snelgrove-Clarke E, Stetler C, et al. A realist review of
interventions and strategies to promote evidence-informed healthcare: a
focus on change agency. Implement Sci. 2013;8:107.

Grol RP, Bosch MC, Hulscher ME, Eccles MP, Wensing M. Planning and
studying improvement in patient care: the use of theoretical perspectives.
Milbank Q. 2007;85:93-138.

Gravel K, Legare F, Graham ID. Barriers and facilitators to implementing
shared decision-making in clinical practice: a systematic review of health
professionals' perceptions. Implement Sci. 2006;1:16.

Legare F, Ratte S, Gravel K, Graham ID. Barriers and facilitators to implementing
shared decision-making in clinical practice: update of a systematic review of
health professionals' perceptions. Patient Educ Couns. 2008;73:526-35.
Francke AL, Smit MC, de Veer AJ, Mistiaen P. Factors influencing the
implementation of clinical guidelines for health care professionals: a
systematic meta-review. BMC Med Inform Decis Mak. 2008;8:38.

Andersen MR, Urban N. Physician gender and screening: do patient differences
account for differences in mammography use? Women Health. 1997,26:29-39.
Cassard SD, Weisman CS, Plichta SB, Johnson TL. Physician gender and
women's preventive services. J Women's Health. 1997,6:199-207.

Kreuter MW, Strecher VJ, Harris R, Kobrin SC, Skinner CS. Are patients of women
physicians screened more aggressively? J Gen Intern Med. 1995;10:119-25.

Lurie N, Slater J, McGovern P, Ekstrum J, Quam L, Margolis K. Preventive
Care for Women - does the sex of the physician matter? N Engl J Med.
1993,329:478-82.

Dahrouge S, Seale E, Hogg W, Russell G, Younger J, Muggah E, Ponka D,
Mercer J. A comprehensive assessment of family physician gender and
quality of care. Med Care. 2016,54:277-86.

62.

63.

64.

65.

66.

Page 15 of 15

Ince-Cushman D, Correa JA, Shuldiner J, Segouin J. Association of primary
care physician sex with cervical cancer and mammography screening. Can
Fam Physician. 2013;59:11-8.

Curry L, Purkis IE. Validity of self-reports of behavior changes by participants
after a CME course. J Med Educ. 1986,61:579-84.

Wakefield J, Herbert CP, Maclure M, Dormuth C, Wright J, Legare J, Brett-
MacLean P, Premi J. Commitment to change statements can predict actual
change in practice. J Contin Educ Heal Prof 2003;23:81-93.

Herbert CP, Wright JM, Maclure M, Wakefield J, Dormuth C, Brett-MacLean P,
Legare J, Premi J. Better prescribing project: a randomized controlled trial of
the impact of case-based educational modules and personal prescribing
feedback on prescribing for hypertension in primary care. Fam Pract. 2004;
21:575-81.

Rauscher GH, Johnson TP, Cho YI, Walk JA. Accuracy of self-reported
cancer-screening histories: a meta-analysis. Cancer Epidemiol Biomark
Prev. 2008;17:748-57.

Ready to submit your research? Choose BMC and benefit from:

o fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1177/155868981665103.

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Recruitment
	Study protocol
	Implementation tools
	Data collection and analysis
	Feedback of learning session questionnaire
	Online survey
	Practice reflection tools
	One-on-one telephone interviews


	Results
	Participants
	Completion rates for each data source
	Data utilized to address each of the study questions
	Which iTools clinicians reported using and how often?
	How satisfied were clinicians with the tools used?
	To what extent do clinicians perceive iTools as useful?
	Is iTool use associated with reported practice change?
	What are mediators for reported practice change(s) related to BCS?


	Discussion
	Implementation tool use
	Satisfaction with iTools
	Perceived usefulness of iTools
	iTools and reported practice change(s)
	Mediators for reported practice change(s) related to BCS
	Limitations

	Conclusion
	Additional files
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Competing interests
	Publisher’s Note
	Author details
	References

