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Abstract

Background Canada’s 24-Hour Movement Guidelines for Adults have shifted the focus from considering movement
behaviours (i.e., physical activity, sedentary behaviour, and sleep) separately to a 24-h paradigm, which considers
how they are integrated. Accordingly, primary care providers (PCPs) have the opportunity to improve their practice to
promote all movement behaviours cohesively. However, PCPs have faced barriers to discussing physical activity alone
(e.g., time, competing priorities, inadequate training), leading to low frequency of physical activity discussions. Con-
sequently, discussing three movement behaviours may seem challenging. Tools to facilitate primary care discussions
about physical activity have been developed and used; however, few have undergone usability testing and none
have integrated all movement behaviours. Following a synthesis of physical activity, sedentary behaviour, and sleep
tools for PCPs, we developed the Whole Day Matters Tool and User Guide that incorporate all movement behaviours.
The present study aimed to explore PCPs' perceptions on the usability, acceptability, and future implementation of the
Whole Day Matters Tool and User Guide to improve their relevancy among PCPs.

Methods Twenty-six PCPs were observed and audio-video recorded while using the Tool and User Guide in a
think-aloud procedure, then in a near-live encounter with a mock service-user. A debriefing interview using a guide
informed by Normalization Process Theory followed. Recordings were transcribed verbatim and analysed using con-
tent analysis and a critical friend to enhance rigour.

Results PCPs valued aspects of the Tool and User Guide including their structure, user-friendliness, visual appeal,
and multi-behaviour focus and suggested modifications to improve usability and acceptability. Findings are further
discussed in the context of Normalization Process Theory and previous literature.

Conclusions The Tool and User Guide were revised, including adding plain language, reordering and renaming sec-
tions, reducing text, and clarifying instructions. Results also informed the addition of a Preamble and a Handout for

*Correspondence:

Tamara L. Morgan

t.morgan@queensu.ca

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12911-023-02147-x&domain=pdf

Morgan et al. BMC Medical Informatics and Decision Making

(2023) 23:57

Page 2 of 18

disseminated into primary care practice.

Integrated knowledge translation, Think-aloud, Near-live

adults accessing care (i.e,, patients/clients/service-users) to explain the evidence underpinning the 24-Hour Move-
ment Guidelines for Adults and support a person-centered approach. These four resources (i.e., Tool, User Guide,
Preamble, Handout) have since undergone a consensus building process to arrive at their final versions before being

Keywords Primary care, Prevention, Lifestyle medicine, 24-Hour Movement Guidelines, Qualitative research,

Introduction

Since October 2020, the Canadian 24-Hour Movement
Guidelines for Adults (24HMG) have encouraged general
population adults in Canada to make their “whole day
matter” by striving for healthy levels of physical activity
(PA), sedentary behaviour (SB), and sleep (i.e., move-
ment behaviours) each day to achieve health benefits [1].
Regrettably, data from the Canadian Health Measures
Survey supports that daily movement patterns of adults
in Canada are poor; only 9% of adults met all 24HMG
recommendations and 19% met none of the recommen-
dations [2]. Adults who meet two or fewer of the recom-
mendations have shown less favourable mental health
outcomes [3] and cardiometabolic health indicators, such
as waist circumference and serum glucose levels [2, 3].
With a new focus on the 24-h paradigm [1, 4], primary
care providers (PCPs) have the opportunity to discuss
movement behaviours an integrated manner to improve
the health of adults in Canada. However, this opportunity
comes with unique challenges for PCPs’ decision-making.

While PA counseling and prescription have been
growing trends among PCPs, research suggests the fre-
quency of PA discussions in primary care is low [5, 6].
One study among 10 Québec family medicine groups
reported that, in a sample of adults with and with-
out chronic illnesses, 52% had their PA assessed and
21% were counseled about PA by a family physician
or nurse in 2019 [7]. Further, a survey among 1751 US
physicians and nurse practitioners identified that while
92.7% of PCPs encouraged adults at-risk for cardiovas-
cular disease to engage in more PA, only 25.6% wrote
a PA prescription and only 15.1% referred to a behav-
ioural counsellor for follow-up [8]. Discussions with
PCPs on improving SB and sleep for health promotion
occur even less frequently [9, 10]. Collectively, PCPs
have reported low PA, SB, and sleep health promotion
knowledge, and low confidence, skill, and frequency in
discussing movement behaviours [7, 9-13]. Given these
barriers, addressing three movement behaviours may
seem challenging.

Systematic reviews [11, 14] and recent studies [9, 15]
have suggested that PCPs who are equipped with mate-
rials, strategies, or tools to direct them through move-
ment behaviour discussions are more likely to promote

these behaviours to adults accessing care. Recently, we
conducted a scoping review to evaluate tools developed
for guiding discussions on PA, SB, and/or sleep between
adults and PCPs in Canada and analogous countries
[16]. Of the 61 tools we discovered, an overwhelming 51
tools catered solely to PA discussions. Comparatively,
we found only one tool for sleep health promotion (i.e.,
rather than for sleep disorders or diagnoses), seven tools
combining PA and SB, and two tools combining PA and
sleep [16]. Evidently, tools to guide integrated discus-
sions on 24HMG behaviours are currently unavailable.
Thus, the development of a 24HMG discussion tool may
help PCPs overcome the challenge of discussing all three
movement behaviours.

However, implementing such a tool in primary care
presents another challenge given the suboptimal use
of research evidence to fill gaps in practice [17]. Theo-
ries, models and frameworks have informed efforts to
close knowledge-practice gaps and guide implementa-
tion [18]. The Knowledge to Action Framework explains
how knowledge may be used in practice [19] and was
the guiding framework for this study. Our work is part
of the larger knowledge translation (KT) process for the
24HMG [20], whereby the 24HMG development pro-
cess comprised the “knowledge funnel” of the Knowl-
edge to Action Framework, resulting in the guidelines
as the knowledge product. Then, we embarked on the
“action cycle” with our scoping review, which identified
a gap in tools for 24HMG discussion in primary care. To
bridge this gap, we applied our scoping review findings
to develop a 24HMG discussion tool and accompanying
manual for PCPs—coined as “The Whole Day Matters
Tool and User Guide” (Fig. 1). However, before closing
this gap and disseminating and implementing the Tool
and User Guide, their usability and acceptability to PCPs
must be determined [19].

Think-aloud and near-live methods have been used
in health care research to solicit feedback on the usabil-
ity of decision-making tools [21, 22]. In the think-aloud
method, participants verbalize their thoughts while
performing a task, whereas in the near-live method,
they engage with an actor while performing a task [21].
To our knowledge, think-aloud and near-live methods
have only been used non-consecutively, such as in a
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24-Hour Movement Guidelines Move More  Reduce Sedentary Time  Sleep Well
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—_—
ASK for the individual's permission to discuss their movement behaviours: h
» "May I discuss your movement behaviours with you?" (If permission is NOT obtained, end here)
ASSESS the individual's current 24-Hour for Adults behaviours using open
\_ > "How would you describe your current physical activity / sedentary behaviour / sleep habits?" Y,
( PHYSICAL ACTIVITY SEDENTARY BEHAVIOUR SLEEP A
O 2150 mins/week of moderate to [0 <8 hours/day of sedentary time [ 7 to 9 hours/day of good-
vigorous aerobic physical activity [0 <3 hours/day of recreational quality sleep on a regular basis
O 22 times/week muscle strengthening screen time [ consistent bed and wake-up
O Several hours of light physical [ Break up long periods of sitting ~ times
activities per day as often as possible [ (65+ years) 7 to 8 hours/day of
O (65+years) Physical activities that good-quality sleep on a regular
challenge balance CURRENT BEHAVIOURS basis
Moderate-vigorous mins/week Sedentary time hours/day Sleep hours/day
Strength training_______ times/week Screentime hours/day Bedtimes:
Light activity _____hours/day Wake times: ___ o

AGREE on one movement behaviour with the individual: Target behaviour:
> "Your levels of physical activity, sedentary behaviour, and sleep all
impact one another. Would you like to pick a behaviour to focus on?"

\ <
( )
COUNSEL the individual on their goal using shared decisit king & assess
> "Would you like to know more about the health benefits of the movement behaviours?” /10
“On a scale of 1-10, how ready are you to change? Why not a lower number?"
—~

PRESCRIBE a realistic, personalized goal in collaboration with the individual for one movement behaviour:

\_ > “What do you think you could keep doing? What changes would you like to work on?” )
( )
EXAMPLE  KEEP DOING TIPS WORK TOWARDS
Choose an activity you enjoy (even
PHYSICAL CV::ZV"’:'K' if only for 5 min) and do it when
ACTIVITY days/week you have the most energy
U Allintensities and minutes count
SeoENTARy | TAkeactive Stand and/or stretch while talking
breaks at on the phone
BECAVIOLR work Set a timer for standing breaks
R Sleep hygiene strategies:
D o0 Avoid/reduce caffeine after 2PM

Relaxation strategies

hours/night No screens 30-60 min before bed

| REFER the individual to another provider to support behaviour change (i appropriate)

CSEP|SCPE

THE GOLD STA RCISE
SCIENCE AND P INING

THE WHOLE DAY MATTERS: USER GUIDE

24-Hour Movement Guidelines Move More  Reduce Sedentary Time  Sleep Well

ASK Not all people will want to discuss their movement behaviours. If permission is not given,
suggest that they may choose to discuss their movement behaviours at a future appointment.

ASSESS Using the individual’s responses and the checklist of recommendations, place a checkmark on
each component of the 24-Hour Movement Guidelines for Adults that the individual is
meeting and record the individual’s current movement behaviours on the lines provided.

AGREE Educate the individual about the integrated nature of physical activity, sedentary behaviour,
and sleep, ask which behaviour they would like to focus on improving:
> Speak to their current movement behaviours, recorded under “Current Behaviours”:
E.g., "Great job keeping active." or "l see you could improve on the quality of your sleep.”

> Agree upon and affirm their “Target Behaviour”: “Ok, so you want to focus on __?"
> Ask: "What are some good things about your [target behaviour]? Why s0?"
\ > summarize: "so, helps you with... But, sometimes makes you feel. 9)
( o ) ) )
COUNSEL | Counsel the individual on their target behaviour using shared decision-making:
eom )| > Offer information: “Would you be interested n knowing more about the health benefits
TIPS: Offer 2"
o and nature of the : 0
ithout IL Increase energy J& Feel stronger (2]} Enhance mood (&
fi:‘l’v‘ﬁ"u“j Speak about personalized benefits: "Improving your =
whot to.do [target behaviour] could really help with your [chronic condition]"
o To recap, ask: "So, what do you make of all this?"
ol BEnR > Explore the future, present, and presence of concerns:
rush. Use "How would you like things to be different in the future?"
open [ "what is preventing you from doing these things?"
C‘i“es“z‘s- [y "How does your [target behaviour] affect you right now?"
Z;mns‘ve [y, "What concerns do you have about changing your behaviour?"
s > Assess motivation and record it on the line provided under “Readiness”:
HiED If a low number is said: Ask why not a number that is 2-3 values lower
others have If a high number is said: Ask “what would it take to get you to a higher number?”
done. > Assist with decision-making: "Given you are the best judge

of what will be best for you, where does this leave you now?"

PRESCRIBE | Collaborate with the individual to set a realistic goal for one of their movement behaviours.
Refer to the “Examples” and “Tips” for goal suggestions and strategies to achieve them.
> “Keep Doing”: Discuss what the individual is already doing well and should keep doing
> “Work Towards”: Ask what they would like to work on or change and set a specific goal

REFER If you need to refer, choose from the following list of providers who can assist the individual in
further behaviour change support, where applicable:
CSEP Certified ional / Ki ist / Physician / Nurse / Nurse P
\ / Dietitian / Pharmacist / ist / Regi: ist / Social Worker )

Fig. 1 The Whole Day Matters Tool and User Guide pre think-aloud
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two-phased research study, rather than in sequence (e.g.,
[21, 22]). The use of these two methods in sequence may
help access users’ initial thoughts on usability and their
thoughts after gaining familiarity with the Tool and User
Guide, which may have methodological implications
for tool developers. Usability is defined as the degree to
which an innovation may be used efficiently, effectively,
and satisfactorily to achieve specific goals in a specific
context [23]. Moreover, and clarifying varying terminol-
ogy used in implementation research, Proctor and col-
leagues [24] define acceptability as the extent to which an
innovation and its components are agreeable to its users.
However, exogenous factors may also hinder or promote
the normalization of innovations into practice. Nor-
malization Process Theory (NPT) explains how material
practices, such as decision-making tools, are integrated
within social settings from an action standpoint [25, 26].
NPT helps understand implementation determinants
regarding what actions people take to embed a given
practice within their setting [25], which may inform
tool revisions that better support future implementation
success.

In the present study, we tested the usability of the Tool
and User Guide via consecutive think-aloud and near live
procedures and explored acceptability and implementa-
tion determinants via follow-up interview questions. We
operationalized usability as the extent to which PCPs felt
they could use the Tool and User Guide to efficiently,
effectively, and satisfactorily discuss movement behav-
iours in a primary care appointment, and acceptability
as the extent to which PCPs’ (dis)liked and (mis)under-
stood the Tool and User Guide [23, 24]. While the find-
ings of usability and acceptability testing can be used to
improve tools, few studies have led to revised versions
of tools and their implementation [27]. Therefore, the
purpose of this study was to explore PCPs’ perceptions
of the usability, acceptability, and future implementation
of the Whole Day Matters Tool and User Guide to make
revisions to enhance their relevancy to PCPs. Specific
research questions were (i) What are PCPs’ perspectives
on the usability and acceptability of the Tool and User
Guide? (ii) To what extent do PCPs use the Tool and User
Guide and why? and (iii) What considerations do PCPs
have for implementing the Tool and User Guide in future
practice?

Methods

Tool and User Guide Mock-up

This research was carried out using an integrated knowl-
edge translation (iKT) approach, which is a model
of research that involves ongoing collaboration with
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individuals who are positioned to recognize research-
practice gaps and help implement evidence to close said
gaps [28, 29]. Applying iKT, we formed a working group
of experts in the fields of medicine, exercise psychology,
health promotion, communications, and KT [28, 29].
Applying our scoping review findings [16], our work-
ing group conceptualized and developed a mock-up of
the Whole Day Matters Tool and User Guide over two
90-min meetings and email communication (Septem-
ber—November 2021). First, the Tool and User Guide
were based off of a modified version [30] of the 5 A’s
Framework, which was developed as a brief PA counsel-
ling strategy for primary care [31]. Using the modified 5
A’s [30], the following stages are covered in the Tool and
User Guide (original 5 A's Framework stages listed in ital-
ics [31]): Assess (Ask), Advise a target behaviour (Advise),
Counsel (Assess [readiness]), Prescribe (Assist), and Refer
(Arrange). Additionally, the Tool and User Guide were
designed to: (i) be quick to use and limited to one page;
(ii) be usable in PDF format or printed; (iii) follow the
24HMG branding and include graphics and limited yet
informative text; (iv) use generic statements that could
apply to adults with or without chronic conditions, given
that PCPs do not always exclusively serve either/or; (v)
use principles of motivational interviewing including
having a person-centered approach, using open-ended
questions, using a scale to assess readiness, build moti-
vation for change, and discuss barriers and motivators
to change [32]; and (vi) be accompanied by a user guide
including additional instructions (e.g., steps, definitions).

Usability and acceptability testing

This study followed an observational design underpinned
by critical realism, which draws from a realist ontology
and interpretivist (or constructivist) epistemology [33].
Realist ontologies assert that reality exists apart from
ourselves, but may never be truly or completely under-
stood [34] while interpretivist epistemologies assume that
participants’ past experiences are subject to researchers’
interpretation [33]. In an interpretivist lens, acknowledg-
ing researchers’ positionalities is important as their expe-
riences also influence the research process [34]. The first
author is a white, cis-gender, young adult female with two
years of post-secondary training in a design program as
well as a bachelor’s and master’s in human kinetics and
exercise psychology who, at the time of the study, was a
third year doctoral candidate in health promotion. In the
present study, participants’ diverse backgrounds as vari-
ous PCPs (e.g., physicians, nurses, dietitians) influenced
their perceptions of the Tool and User Guide and these
perceptions were verbalized through interactions with,
and interpreted by, the first author [33, 35]. However, to
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ensure all perspectives were heard and no voices were
overemphasized, the first author was mindful of partici-
pants’ diverse experiences.

Reporting of this study is in line with the Standards of
Reporting Qualitative Research [36] (Additional file 4:
S-Table 1). Ethics clearance from the Queen’s University
General Research Ethics Board (TRAQ#: 6034390) was
given prior to commencing recruitment.

Participants and procedure

This study recruited PCPs, who are the target users of
the Tool and User Guide. Eligible PCPs included those
regularly involved in health promotion/health behav-
iour discussions with adults accessing care in a primary
care setting in Canada [10, 37—41], including: physicians,
residents, nurses, nurse practitioners, dietitians, phar-
macists, social workers, and psychologists, and regis-
tered psychotherapists working in a family health team in
Ontario, Canada. Our target sample size was 25 partici-
pants (i.e., five per each medicine, nursing, diet/nutrition,
pharmacy, and psychology fields). Research supports
that a sample of five participants is adequate to capture
the large majority of usability problems in a think-aloud
study [42]. As the Tool and User Guide were developed
in English, participants had to be able to read and speak
in English.

The recruitment strategy was co-developed with two
local family health teams and the wellness centre at the
university this research was conducted at, where the
research team leveraged existing professional networks.
Three contacts (one at each family health team and one
at the wellness centre) sent an email in November 2021
to invite eligible staff to participate by clicking a link
to a preliminary survey and registration form in the
online survey platform Qualtrics. Participants indicated
their consent for audio and video recording and use of
anonymized quotations by clicking ‘next’ on the first
survey page. Questions on demographics, PCPs’ profes-
sion, and knowledge and awareness of the 24HMG were
included in survey. Eligible participants were contacted
to arrange a meeting over Microsoft Teams, which was
expected to last approximately 35 min. Meetings were
recorded using the software Camtasia, which allowed us
to document all screen activity [43]. Compensation in the
form of an e-gift card worth $75 CAD was sent to each
participant within one week of their participation.

Think-aloud and near-live

Think-aloud and near-live methodologies were used
to gather participants’ perspectives on the usability of
the Tool and User Guide. The concurrent think-aloud
method showcases the cognitive thought processes that
arise while one is simultaneously executing a particular
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task [44], which are thought to be a valid representation
of one’s working memory [45] and help ascertain superfi-
cial usability issues [22]. Working memory is relevant to
tool usability as it concerns information processing for
decision-making and reasoning [46]. Compared to ret-
rospective think-aloud, concurrent think-aloud methods
have been shown to detect a significantly greater num-
ber and severity of usability problems in less time [45].
Alternatively, the near-live method explores deep usabil-
ity issues in a more realistic setting, which may help dis-
cover fundamental issues with workflow [21, 22]. Prior
work has shown that think-aloud and near-live proce-
dures both access the majority of usability outcomes
(i.e., content, understandability, visibility, navigation, and
workflow), but that the near-live method captures more
information about usability and usefulness for real-life
practice [22]. We applied the two methods sequentially
to capture both superficial and deep usability problems
as well as insight from participants’ increasing familiar-
ity with the Tool and User Guide, given they are asked to
comment on usability twice, once in their first-ever use
(i.e., think-aloud), and once after becoming acquainted
with the Tool and User Guide (i.e., near-live).

Online meetings were facilitated by the first author
and began with a statement of the study purposes and
a brief warm-up task unrelated to the Tool and User
Guide to orient participants to the think-aloud proce-
dure by having them practice verbalizing their thoughts
[44, 47]. Feedback was given to participants when needed
to ensure participants comprehended the essence of the
think-aloud. The think-aloud task involved the facilitator
screen-sharing a copy of the Tool and User Guide in PDF
format, providing participants mouse control, and read-
ing a scenario (Additional file 1) that asked participants
to attempt to use the Tool and User Guide to discuss
movement behaviours in a hypothetical clinic appoint-
ment. The think-aloud was expected to take approxi-
mately 5-10 min.

The near-live task immediately followed the think-
aloud and involved the facilitator screen-sharing the Tool
and User Guide again, providing mouse control, then
reading a different scenario, which asked participants
to use the Tool and User Guide to guide a conversation
with a mock service-user. A brief description of the mock
service-user, who joined the Teams meeting solely for
the near-live task, was given explaining their history and
purpose of visit. The mock service-user (second author)
was an undergraduate student intern who had completed
a course in motivational interviewing and was trained in
the role over two two-hour sessions. During these train-
ing sessions, the third author (a medical student who
was acquainted with the Tool and User Guide mock-up)
played the role of a PCP using the Tool. The first author
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(a doctoral student in health promotion) gave feedback
on the mock service-user’s consistency acting in accord-
ance with their established profile and on the quality and
plausibility of their responses to discussions arising from
the third author’s use of the Tool. Six scenarios were used
to ensure that participants’ perspectives on the usability
of the Tool and User Guide to guide discussions on each
PA, SB, and sleep were represented, with permutations
per someone who is either motivated or unmotivated for
behaviour change. The scenarios were co-created with
the medical student on the working group, reviewed by
our physician contact at each family health team, and
revised per their feedback. The near-live was expected to
take approximately 5-10 min. Detailed field notes were
taken by the facilitator during both the think-aloud and
near-live tasks.

Interviews

Meetings were concluded with a semi-structured debrief-
ing interview to explore participants’ reflections on the
usability, and perceptions of acceptability and future
implementation, of the Tool and User Guide’s in clini-
cal practice. The debriefing interview was informed by
an interview guide and the first author’s field notes to
probe participants’ think-aloud and near-live encounters.
Additional questions informed by NPT asked how uptake
and use of the Tool and User Guide could be supported
or inhibited in clinical practice [26], which was done to
proactively investigate implementation barriers and facil-
itators. Interview questions were developed to speak to
coherence (i.e., participants’ conceptualizations about
the Tool and User Guide), cognitive participation (i.e.,
participants’ commitment to the Tool and User Guide),
and collective action (i.e., factors that may promote or
constrain use of the Tool and User Guide in practice).
Reflexive monitoring was omitted as it concerns how a
practice is appraised, which would come during or after
the Tool and User Guide are embedded in practice [25].
Interviews were concluded by asking if participants had
any remaining questions or comments and stating that a
follow-up email would be sent about compensation. The
think-aloud and near-live protocols, mock service-user
profiles, and interview guide are shown in Additional
files 1, 2 and 3.

Analyses

Recordings were transcribed verbatim by the second
author, anonymized, and imported into NVivo version
12 [48] for analysis. Content analysis was performed to
broadly describe participants’ perceptions of the Tool
and User Guide and offer an action plan for revisions
[49]; this was achieved through creating categories that
could speak to components (i) worth keeping or (ii) in
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need of amendment. Two additional categories were cre-
ated that spoke to (i) barriers and facilitators and (ii) the
work PCPs do to support embedding the Tool and User
Guide in practice, which were made possible through the
use of NPT-informed questions in the interview guide.
Research has labelled content analysis as either mani-
fest, examining surface meaning, or latent, examining
underlying meaning [50]. Manifest content analysis was
performed by the first author in two stages (creating ini-
tial codes and categorization/sub-categorization) and the
second author acted as a critical friend to relay questions
or agreement with the appropriateness of the codes, cat-
egories, and sub-categories after each stage [49]. Cat-
egories and sub-categories were further refined following
discussion with the last author, who acted as a second
critical friend.

Results

Thirty-two eligible PCPs expressed an interest in par-
ticipating. After being invited to partake, one participant
withdrew due to family obligations, one withdrew due
to difficulty joining the Teams meeting, three did not
respond to the invitation, and one was scheduled to par-
ticipate but did not attend and was unable to reschedule.
From November to December 2021, 26 PCPs consented
to participate and completed the preliminary survey and
the think-aloud, near-live, and interview procedures.
Meetings lasted an average of 45.57 (SD=10.29) min-
utes [think-aloud M=8.39 (SD=3.48) minutes; near-
live, M=11.58 (SD=4.31) minutes; interview M =17.58
(SD=4.90) minutes]. Most participants were family
medicine residents (57.7%), identified as female (73.1%),
had been practicing for an average of 4.49 (SD=7.03)
years, and were familiar with the 24HMG (65.4%); how-
ever, only 19.2% had sufficient knowledge of the 24HMG
to correctly state all three of its components (i.e., PA, SB,
and sleep). Half of participants (50%) identified as white,
non-mixed descent. All participants were employed in
Ontario, Canada at the time of the study. All participant
characteristics are shown in Table 1.

In the next section, results are presented across four
categories: 1) positive perceptions, 2) usability chal-
lenges, 3) barriers and facilitators to future embedding
in practice, and 4) processes of using the Tool and User
Guide. Illustrative quotations are provided throughout
each category.

Positive perceptions of the Tool and User Guide

A number of PCPs voiced their approval for one or more
aspects of the Tool during the think-aloud and near-live.
Many found that the Tool was concise yet contained a
helpful amount of detail and therefore considered using it
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Table 1 Participant
characteristics (N=26)

demographic and

Page 6 of 18

occupational

M (SD)
Years in Practice 449 (7.03)
n (%)
Gender Identity
Woman 19 (73.1%)
Man 7 (26.9%)
Self-identification of Descent
White 13 (50.0%)
Chinese 7 (27.0%)
Other® 6 (23.0%)
Profession
Family medicine resident 15 (57.7%)
Family medicine physician 4 (15.4%)
Nurse 3(11.5%)
Dietitian 2(7.7%)
Social Worker 2 (7.7%)
Community Served
Urban 17 (65.4%)
Suburban 9 (34.6%)
Population Served®
Adults 18-64 years 6 (100%)
Adults 65+ years 24 (92.3%)
Adults with diabetes 23 (88.5%)
Adults who are pregnant 23 (88.5%)
Adults with osteoporosis 20 (76.9%)
Adults with cancer 9 (73.1%)
Adults with Alzheimer’s disease 7 (65.4%)
Adults with Parkinson’s disease 6 (61.5%)
Adults with multiple sclerosis 2 (46.2%)
Adults with spinal cord injury 10 (38.5%)
Adults with mental health 2 (7.7%)
concerns
Pediatric populations 1(3.8%)
Familiarity with the 24-Hour Movement Guidelines
Not familiar at all 9 (34.6%)
Familiar 17 (65.4%)
Just heard the name 11(42.3%)
Somewhat familiar 6(23.1%)

Knowledge of the 24-Hour Movement Guidelines (open text)

Correctly identified the three main 5 (19.2%)
components (i.e., physical activity,
sedentary behaviour, and sleep)

Correctly identified two of the 4 (15.4%)
three main components

Correctly identified one of the 3(11.5%)
three main components

Did not know/incorrect response/ 14 (53.9%)

no response

Knowledge of the 24-Hour Movement Guidelines (multi-select)®

At least 150 min of moderate to 13 (50.0%)
vigorous physical activity a week,
including at least 2 days of muscle

strengthening activities per week
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Table 1 (continued)

M (SD)
Several hours of light physical 4 (15.4%)
activity, including standing
Limit sedentary time to 8 hor less 8 (30.8%)
per day
7-9 h of good quality sleep on 12 (46.2%)
a regular basis, with consistent
bed and wake-up times (for adults
18-64 years)
7-8 h of good quality sleep on 7 (26.9%)
a regular basis, with consistent
bed and wake-up times (for adults
65+ years)
Perform physical activities that 5(19.2%)
challenge balance
Replacing sedentary behaviour 7 (26.9%)
with additional physical activity and
trading light physical activity for
more moderate to vigorous physical
activity, while preserving sufficient
sleep, can provide greater health
benefits
Did not know/unsure 3(11.5%)
Incorrect response 3(11.5%)

M(SD) mean (standard deviation)

@ Other descents self-identified included Black, Arab, Korean, South Asian,
Southeast Asian, Indian, Caribbean, and mixed descent

b Category total is greater than sample size due to option to select multiple
responses

in their practice. A large number of PCPs appreciated the
combined focus on movement behaviours.

Further, PCPs appreciated how the Tool supported
their discussion, claiming it was user-friendly, person-
centered, and provided a helpful structure to frame the
conversation. PCPs liked how the 24HMG recommenda-
tions were broken down in ASSESS, how AGREE asked
them to collaborate on choosing a target behaviour, the
reminder to set a goal, and the scaling question to assess
readiness in COUNSEL. One resident summarized:

“[The Tool] clearly shows... the steps whenever you
are working on behaviour modification with a per-
son... it is just really easy when you are talking to
someone to forget that they are the one that has to
do the change so... you should really base it on what
they are wanting to do.” [Jayden, interview]

Some PCPs also highlighted how the Tool and User
Guide could serve as an educational resource and inform
PCPs and adults accessing care of the new 24HMG.
Another resident expressed:

“We haven’t been taught how to take a good physical
activity and sedentary behaviour history. I thought
it was kind of helpful to have a list of how you can
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go about asking questions on those behaviours, and
having the guidelines... that was a helpful add that I
had not seen before.” [Giselle, interview]

Positive perceptions on the Tool’s visual appeal were
also expressed, pertaining to the organization via col-
umns, rows, and headings, and the use of the 24HMG
colours to distinguish PA, SB, and sleep. One resident
said:

“I really like the colours... It is nice to structure and
have different words, colours, headings, it is very
appealing and easy to read in a pinch” [Philippe,
interview]

Finally, some PCPs reported that the User Guide was
convenient in explaining how to use the Tool and locat-
ing more information to support their discussion when
needed, and could be used side-by-side with the Tool,
like a booklet.

However, two PCPs indicated that, while they referred
to the User Guide, they may not need to use it each time.
One resident said:

“I think over time I would just need the first page just
to kind of write notes and things like that” [Faisal,
interview]

Overall, PCPs appreciated the content, structure, and
look of the Tool and User Guide, as well as how they
functioned as side-by-side resources, with some PCPs
feeling that the Tool and User Guide could be used to
educate about 24HMG promotion.

Challenges to using the Tool and User Guide
Uncertainty was also voiced by PCPs when using the Tool
and User Guide during the think-aloud and near-live.
Some PCPs were unclear on whether the term “move-
ment behaviours” encompassed just PA, or also included
SB and sleep. A few PCPs considered PA and SB as occu-
pying opposite ends of the same spectrum, rather than as
the two co-dependent constructs they are.

Alternatively, other PCPs including a dietitian rec-
ognized that “movement behaviours” meant all three
behaviours:

“I just want to say physical activity but I know move-
ment behaviours is more than that” [Clara, think-
aloud]

Relatedly, PCPs were uncertain about specific areas in
the Tool, including not knowing how to use the check-
boxes or 24HMG benchmarks in ASSESS, how to inter-
pret answers on the readiness scale in COUNSEL, or
how to fill out the table in PRESCRIBE. Some also had
difficulty navigating through the second half of the Tool,
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from AGREE to COUNSEL to PRESCRIBE, and difficulty
with REFER, such as this nurse:

“I don’t know who all to refer to, so if like I wanted to
refer someone for more physical activity, like sleep is
a bit easier because there’s sleep clinics, umm I don’t
know who to refer to, so the refer was a bit challeng-
ing for me” [Jamie, interview]

Some PCPs felt that aspects of the Tool and User
Guide’s appearance deterred its use. Predominantly, PCPs
commented that the Tool and User Guide had too much
text and not enough white space (i.e., for visual appeal or
to have room to document in the Tool), and was not per-
son-centered as a result. One resident mentioned:

“Looking at the tool it seemed more geared towards
the provider that was asking the patient so... that
didn’t seem like the most patient friendly sheet to
take with them. [Levi, interview]

Finally, PCPs noted some challenges with the User
Guide, namely, that it was awkward to refer to it during
a conversation or unclear on how to use it overall. Per-
haps related, three PCPs reported missing the counseling
prompts in the User Guide. One social worker explained:

“The only thing was like the counsel because I didn’t
have a lot of time to look over [the User Guide] that
when I scroll down to [the User Guide], that counsel
kind of offers different tips and different things able
to bring up in terms of conversation. So it is not just
what is in that first little box [in the Tool], that there
is more to it and you wouldn’t know if there was not
that second page.” [Nora, interview]

In general, PCPs perceived the counseling prompts in
the User Guide as helpful but too lengthy. In the Tool,
PCPs felt challenged by the 24HMG terminology, aspects
of flow, and overabundance of text.

Barriers and facilitators to future embedding in practice
Multiple factors that PCPs saw as hindering or promot-
ing acceptability and future implementation of the Tool
and User Guide were identified. PCPs thought that many
adults accessing care would not easily understand the
terms “physical activity intensity’, “sedentary behaviour’,
and “movement behaviours” and would not be able to
accurately quantify their movement behaviours. Thus,
PCPs were deterred from such terminology with the
mock service-user.

Conversely, some PCPs indicated having relevant back-
ground knowledge about concepts in the Tool (i.e., move-
ment behaviour promotion, motivational interviewing,
the 5 A’'s framework) that helped their conversation flow
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more naturally in the near-live scenario. One resident
highlighted:

“Knowing the guidelines is probably ideal... and
being able to do goal-setting not just what was in
the tool but even just having basic SMART goals or
goals with objectives... and then obviously the coun-
seling and maybe some motivational interviewing
techniques that we learn through residency to be
able to assess their readiness for change” [Mhairi,
interview]

Barriers in the practice setting were also mentioned,
including time constraints, competing priorities in
appointments, and high prevalence of poor movement
behaviours and motivation among adults accessing care.
Some PCPs expressed friction between the topic of
movement behaviours being undervalued in medicine
and the challenge of not making lifestyle discussions feel
judgemental to the adult accessing care. One resident
exemplified this well:

“I think a lot of people go to the doctors and feel very
attacked and feel like I am doing all these things
already but my doctor keeps telling me to do more
things’ and then its frustration” [Grant, think-aloud]

Additional facilitators encompassed how the Tool and
User Guide could be modified to improve efficiency,
understandability, and flow, supplemented with addi-
tional resources to improve uptake, and disseminated to
PCPs. First, to rectify challenges using the Tool, PCPs
recommended modifying the prompts within each Tool
section (e.g., ASK) and the instructions in the Tool and
User Guide to simplify terminology. One dietitian said:

“I mean it’s nice to have sample question and things,
but it is very unlikely that I would read everything
off the sheet the way that it is written.” [Clara, inter-
view]

Moreover, PCPs requested clarification on whether to
focus on one or multiple movement behaviours and a
change in wording from asking ‘whether to pick a behav-
iour’ to ‘which behaviour to pick’ in AGREE. For example,
one resident thought:

“I think that it would be a good idea to target a spe-
cific area to start with and then in future clinical
visits we could talk about the other areas. But at the
same time there might be patients that want to think
about all the areas which I think would be fine too”
[Mia, think-aloud]

Lastly, PCPs wanted additional points on 24HMG tips
and benefits in COUNSEL, more example activities in
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PRESCRIBE, and more guidance in REFER beyond what
was listed in the User Guide (e.g., availability of acces-
sible services or providers, when and why to refer, and
whether it is optional). Regarding the latter, one resident
stated that:

“Referring is great but often these things are not cov-
ered and not available, so great in a high resource
situation but not in this situation, in many places
in Canada, and many people’s selective insurance”
[Raniyah, think-aloud]

A number of PCPs articulated that they would reorder
sections within the Tool. For instance, many PCPs pre-
ferred goal-setting to come after evaluating movement
behaviours in ASSESS and before gauging readiness for
change in COUNSEL.

Some PCPs stated the importance of becoming familiar
with and personalizing the Tool and User Guide before
first using them. In fact, many reported increased famili-
arity and comfort with the Tool during the near-live task
compared to their encounter with the Tool during the
think-aloud, such as this nurse:

.. it felt a little bit awkward on the think-aloud but
then I sort of got my head around the tool a little
bit better so it was easier to use for counseling after
that” [Clara, interview]

The development of additional resources for PCPs and
adults accessing care was also highlighted as a potential
facilitator. Participants advocated for including a pre-
amble to explain the Tool and User Guide, background
information, evidence, and statistics about the 24HMG,
training (e.g., workshop, webinar), and more examples of
how to meet the 24HMG as discussion prompts.

Furthermore, numerous PCPs desired more public-fac-
ing materials to support using the Tool and User Guide,
such as a handout with more images, less text, education
on the 24HMG in lay terms, areas where adults access-
ing care could write out their goals, and tips for achieving
behaviour change. One physician relayed:

“I would love a handout on easy physical activity
changes or easy sedentary behaviour changes or easy
sleep changes that are consistent with the guidelines
that I can send with people to take home. There is a
lot of research that says the conversations we have
with patients in clinic, they don’t retain it, which
isn’t surprising, no one can retain everything and so
I would talk to them about things like reducing caf-
feine and reducing screen time but having a handout
would be really helpful if I could email or print out
for them. [Brienne, think-aloud]
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Many PCPs expressed that the Tool and User Guide
aligned well with their professional roles (e.g., perform-
ing documentation, counseling, writing prescriptions)
and scope of practice (e.g., diabetes education, obesity
counseling, mental health checks, disease prevention).

Conversely, other PCPs felt the Tool and User Guide
did not align with their professional role. For instance,
one dietitian felt that sleep was not their area of expertise
and the two social workers were unsure of their role in
using the Tool.

However, both social workers admitted that promoting
movement behaviours to improve mental and physical
health could be relevant to social work, suggesting they
may want to use the Tool and User Guide in the future.
This social worker claimed:

“This is a holistic approach that needs to find bal-
ance between these three things... that sleep and
rest are just as important and if we don’t have that
balance then that is sort of throwing your body off”
[Kendall, interview]

Dissemination of the Tool and User Guide was recom-
mended to signal PCPs to use the Tool and adults access-
ing care to initiate conversations about the 24HMG.
Suggestions included providing a link to the 24HMG
website and using appropriate dissemination channels to
reach PCPs, such as displaying the Tool in waiting rooms,
posting it on walls in clinics, or providing PCPs print-
outs of the Tool. This physician stated:

“«

.. something that can be passed around clinics or
posters we can put up in waiting rooms, for example,
to prompt discussion... so if there was a ‘talk to your
doctor’ about the 24-Hour Movement [Guidelines]
I think that would help make our lives a lot easier”
[Catherine, interview]

Many PCPs expressed that having the Tool and User
Guide integrated within the electronic medical record
(EMR) would promote use. However, several PCPs also
indicated that paper copies, either visible on a desk or
readily available in a drawer, might also work. Most of all,
it was noted that the Tool and User Guide should each be
kept at their one-page length.

Processes of using the Tool and User Guide

Lastly, PCPs took different approaches to executing each
Tool section (e.g., ASK, ASSESS), used the Tool in a col-
laborative manner, and tailored the Tool to their prefer-
ences. Most PCPs emphasized the benefit of explaining
the connection between the 24HMG and the specific
health condition(s) of the adult accessing care in ASK and
AGREE, to promote buy-in. One resident expressed that
the details in the User Guide were helpful to this end:
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“That is great, yeah like here, improving your target
behaviour with your chronic condition so putting it
in the context of their past medical history and limi-
tations.” [Grant, think-aloud]

Additionally, a number of PCPs completed ASSESS
using quantitative questions (e.g., “How many hours
would you say you spend sitting on an average day?” [Har-
vey, near-live]); however, the majority of PCPs preferred
to assess movement behaviours open-endedly at first
(e.g., “How would you describe your current level of physi-
cal activity?” [Sofie, near-live]), then quantify against the
24HMG benchmarks. Most PCPs assessed SB via ques-
tions about the mock service-user’s work environment.
For instance, this resident asked:

“How would you find your activity level is like kind
of at work or during the bulk of your day?” [Ashton,
near-live]

In COUNSEL, some PCPs claimed they would not use
the quantitative scale to evaluate readiness for behaviour
change, but would either intuit readiness or ask in an
open-ended manner. Nevertheless, many PCPs appreci-
ated the scaling questions, with some preferring to ask
“why not a lower number” and others preferring to ask
“why not a higher number” to solicit the reasoning behind
the chosen number. In PRESCRIBE, PCPs largely focused
on improving one movement behaviour and ensuring the
agreed behaviour change was attainable. Numerous PCPs
highlighted the need to discuss accessible options for
movement behaviours. One social worker voiced:

“.. make it feel for people like that they have options
within their homes and I think a big issue for my
clients is that they overcommit... and I think that’s
when I see some of that like low follow-through that
actually isn’t sustainable” [Kendall, interview]

In REFER, PCPs’ approaches included following up
on the same or different movement behaviours and
recommending community resources or social sup-
port to adhere to behaviour change. This social worker
articulated:

“Sometimes in family health teams they have a
walking group, or if there are other types [of pro-
grams] in the community that would be helpful”
[Nora, interview]

How PCPs used the Tool collaboratively included solic-
iting the mock service-user’s opinion and preferences in
the behaviour change plan when initiating the conversa-
tion (i.e., asking whether they want to discuss movement
behaviours), agreeing on a target behaviour, and setting
a goal. For PCPs, this collaboration was meaningful as it
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upheld their values of person-centeredness, shared deci-
sion-making, and respect for the adult accessing care.
One resident expressed:

“.. to have the patient say ‘this goal works more’ and
have them follow along and be engaged. Umm, that’s
the piece that 1 find the most important in the tool”
[August, interview]

Further, reaching an agreement was seen as a means to
ensure the behaviour change plan was relevant and real-
istic to the adult and was able to be monitored to track
progress.

Lastly, PCPs stated that they would customize their
approach to embedding the Tool and User Guide in their
practice in two main ways. First, PCPs stated they would
want to use the Tool over time, including merely men-
tioning the potential to use the Tool at a future appoint-
ment to ‘plant the seed’ Second, PCPs explained that they
would use some or all sections of the Tool depending
on the length or reason for the appointment, including
wanting to use the Tool in an entirely separate appoint-
ment, like a wellness check. This resident claimed:

“I think that with either sleep, sedentary behaviour,
or physical activity there is no wrong option to lead
down. I mean even If I got a little forward with one
section in one visit, this is all stuff that I would be
seeing a person for a few times at least” [Ashton,
interview]

In sum, PCPs used the Tool and User Guide in vary-
ing ways, followed a collaborative, person-centered
approach, and stated they would incorporate the Tool
and User Guide to different degrees in their practice.

Discussion

Integrated discussions on movement behaviours have
not been common practice among PCPs prior to or fol-
lowing the launch of the 24HMG for Adults in October
2020. To address this gap, we developed the Whole Day
Matters Tool and User Guide and explored their usability
to improve their relevancy to PCPs. In the present study,
26 PCPs offered their perceptions of the Tool and User
Guide’s usability, acceptability, and future implementa-
tion and suggested improvements to their visual appeal,
ordering, and clarity.

Positive perceptions of the Tool and User Guide

Positive perceptions pertained to the Tool’s content,
user-friendliness, organized structure, colours, and
potential as an educational resource. From the perspec-
tive of NPT, considering an innovation as important and
useful is central to internalizing it as something valuable
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to one’s work [25, 51]. Among PCPs, valuing the Tool and
its components speaks to a sense of coherence with the
Tool [51]. Conversely, both a presence and lack of coher-
ence was observed with the User Guide as it was seen by
some as useful in providing additional explanations on
the Tool but by others as unnecessary. The User Guide
was intended as a document to orient PCPs to the Tool
and/or to be referred back to sporadically as a ‘refresher’;
thus, it is understandable that PCPs may use it to vary-
ing degrees. Interestingly, two PCPs who indicated the
User Guide was unnecessary were physicians, which may
point to the value of the User Guide as a training docu-
ment rather than a frequently used resource. A Cochrane
review of 215 studies indicated a moderate certainty of
evidence that educational interventions slightly improved
PCPs’ compliance with a desired practice compared to no
intervention [52]. Perhaps, the User Guide could func-
tion as brief education to ensure PCPs’ compliance with
the Tool over time. Future research is needed to evaluate
whether the User Guide as a standalone educational tool
or as a resource paired with a training session (e.g., online
module, in-person event) would be better suited as an
intervention to improve use of the Tool.

Challenges to using the Tool and User Guide

Challenges pertained to unfamiliar terminology, visual
appeal (i.e., too much text), and confusion about how to
use certain components in the Tool. Similarly, the User
Guide was perceived as awkward to reference during the
near-live encounter and thus unlikely to be used during
a real appointment. In light of NPT, PCPs’ challenges
reduced the likelihood that they would use the Tool and
User Guide in practice, representing a lack of internaliza-
tion and coherence [51]. PCPs held varying knowledge of
24HMG concepts and mixed comprehension of what the
Tool and User Guide required of them, known in NPT as
individual specification [51]. Only some PCPs recognized
that the Tool was meant for discussing the integrated
nature of movement behaviours, potentially due to a
lack of knowledge about the 24HMG. Other decision aid
research has attributed differences in coherence to a lack
of commitment, which could be amended by using a clin-
ical champion [53]. Research has indicated that decision
aid implementation has targeted human and technologi-
cal factors over organizational factors (e.g., leadership,
champions) [54] and that champions can increase imple-
mentation effectiveness [55]. Therefore, it appears worth-
while for tool developers to mobilize organizational
factors, including champions, across clinics to support
tool embedment. Using an iKT approach to tool devel-
opment may be one way to initiate relationships with
potential champions, by involving PCPs who may later
use the Tool in all research stages [28, 29]. Previous tool
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development research in primary care engaged a clini-
cal champion using an iKT approach and found that it
strengthened the applicability of their tool and promoted
its implementation [56, 57]. As the Tool and User Guide
were developed for use by multiple types of PCPs (e.g.,
physicians, nurses, dietitians), several champions may
be needed to promote uptake and use among all PCP
groups.

Barriers and facilitators to future embedding in practice
Factors that could facilitate or inhibit normalization of
the Tool and User Guide in primary care were noted. Pri-
marily, PCPs reported that adults accessing care may not
understand movement behaviour terms. Adults’ insuffi-
cient knowledge about the 24HMG and suspected inco-
herence with the Tool and User Guide [51] could be due
to the current shift in terminology toward “movement
behaviours’, which is unfamiliar territory for most of the
general public. In support, a recent systematic review
conveyed that general population adults found that tech-
nical terminology, such as “movement’, “sedentary’, and
“vigorous [intensity]]; needed better description within
public health PA and SB guidelines [58]. Further, some
PCPs reported dissonance between their professional
role and discussing movement behaviours, whereas oth-
ers reported coherence, which may hinder or enable
acceptance of the Tool and User Guide, respectively [51].
Multiple initiatives could guide this culture shift toward
discussing movement behaviours. For instance, work-
shops could be offered to educate PCPs on movement
behaviour terminology with a motivational interview-
ing component to support a non-judgemental, person-
focused approach [32] and 24HMG content could be
embedded in the medical curriculum (c.f,, [59]).
Additionally, PCPs considered movement behaviours
an underutilized topic in primary care but confessed
that, when these discussions do occur, adults may feel
judged about the amounts of PA, SB, and/or sleep they
engage in. From the coherence lens of NPT, this paradox
exemplifies PCPs’ differentiation between the Tool and
their current practice, both unfavourably and favourably
[51]. Unfavourably, conversations guided by the Tool and
User Guide may feel more pejorative than typical pri-
mary care conversations, where movement behaviours
are not habitually discussed. Favourably, 24HMG discus-
sions could promote an underrated topic, which could
normalize and destigmatize movement behaviour pro-
motion, thereby lessening feelings of guilt among adults
accessing care. In the abovementioned systematic review
[58], researchers, policy-makers, and medical providers
felt that PA and SB guidelines could instill guilt among
those who do not meet the guideline recommendations.
However, they also suggested that defining and providing
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examples of forms of PA and SB could mitigate confusion
and better assist adults in meeting the recommendations
[58]. Such definitions and examples could be well-suited
to the User Guide or another practical resource to
improve understandability of the Tool.

Wanting to use the Tool and User Guide in practice
may signify PCPs’ legitimizing of the Tool and User
Guide as innovations that ought to be enacted [51]. PCPs
suggested how to make the Tool visible to adults access-
ing care, such as posting it in waiting rooms, which rep-
resents PCPs’ acceptance of the Tool [51]. According to
NPT, the drive to use the Tool increase its visibility exem-
plifies PCPs’ cognitive participation to promote embed-
ding of the Tool in future practice [25]. Conversely, PCPs’
barriers related to a lack of future uptake of the Tool and
User Guide (another form of cognitive participation). For
instance, PCPs underlined that some prompts and order-
ing of sections felt unnatural and some instructions were
unclear. Suggestions to add supporting resources (e.g.,
a preamble and handout), develop the Tool in an EMR
format, and provide more information on the benefits
of engaging in the 24HMG behaviours in the Tool and
User Guide were made. Fulfilling these suggestions could
enhance PCPs’ activation with the Tool and User Guide
by improving their usability. Overall, barriers pertained
to a potential for low motivation to use the Tool and User
Guide unless certain modifications were made. However,
research has indicated that implementation barriers may
not necessarily prevent routine embedding of an innova-
tion in practice, so long as support exists for coherence,
cognitive participation, and collective action [60].

Through the NPT lens of collective action, we can
foresee how PCPs could work together in the future to
embed the Tool and User Guide within their settings.
One aspect of collective action is possessing a workable
skill-set to enact an innovation, such as sufficient knowl-
edge or awareness of an innovation [51]. In our sample,
PCPs described a need for increased knowledge of how
referral would unfold in a discussion about movement
behaviours, education about the evidence behind the
24HMG, and even training on the Tool and User Guide,
to improve their skill-set. Nevertheless, some PCPs pos-
sessed skill-sets relevant to the Tool or the 24HMG, such
as a kinesiology degree, which facilitated its use.

Processes of using the Tool and User Guide

In designing the Tool and User Guide, the intention was
for it to guide conversations on movement behaviours
that were person-centered and aimed to benefit adults
accessing care with or without a health condition(s). Var-
ious approaches were taken by PCPs to this end, such as
agreeing on relevant and feasible goals [61, 62] or using
the scaling questions for readiness to elicit change talk
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[32, 63]. Additionally, many PCPs stated that aspects of
the Tool and User Guide aligned with how they would
approach similar conversations in their practice, includ-
ing the collaborative spin. These examples demonstrate
how PCPs both understood what the Tool and User
Guide asked of them (individual specification) and valued
what the Tool and User Guide offered (internalization),
illustrating coherence with the Tool and User Guide [51].
Nevertheless, some PCPs did not grasp the Tool and
User Guide’s instructions and took their own approach,
which was most evident in PCPs who did not use the
open-ended prompts in ASSESS or the scaling question
for readiness. As suggested by NPT, this absence of indi-
vidual specification, whereby PCPs did not understand
aspects of the Tool and User Guide’s procedure, show-
cased the need to improve PCPs’ coherence [51]; clarify-
ing and simplifying instructions within the Tool and User
Guide may enhance PCPs’ understanding.

Lastly, PCPs interpretation of how to use the Tool and
User Guide varied from wanting to use them only with
certain adults (i.e., those who are motivated, those who
could benefit the most from lifestyle changes) to wanting
to use only certain sections (e.g., ASSESS but not COUN-
SEL). Per NPT, viewing the ‘work’ of using the Tool and
User Guide as feasible for some clinical scenarios but not
others constitutes both the presence and lack of inter-
actional workability (a component of collective action)
of the Tool and User Guide [25, 51]. In sum, how PCPs
operationalize the Tool and User Guide is central to pro-
moting adoption in practice [25, 53].

Development of the Whole Day Matters Toolkit

With limited space in the Tool and User Guide, we were
unable to incorporate all PCPs’ suggestions in our revi-
sions. For instance, given the variability of primary care
nationally [64], we were unable to suggest local services
for referral as some PCPs desired. However, most sug-
gestions were incorporated into our modifications to
enhance usability, acceptability, and future implemen-
tation. Given the coherence expressed by PCPs in this
study, the majority of the content, structure, and appear-
ance of the Tool and User Guide remained unchanged.
Specifically, the spirit of motivational interviewing, the
modified 5 A’s framework, 24HMG colours, asking for
permission to discuss movement behaviours, the readi-
ness scale, and tips for achieving movement behaviours
were retained as important elements to the Tool and User
Guide. Further, explaining the relevance of the 24HMG
to the adult accessing care was identified as beneficial;
thus, the instructions in the ASK and ADVISE sections
of the Tool and User Guide were altered to signal PCPs
to connect the 24HMG and target behaviour with the
adult’s health condition(s) or reason for encounter [65].
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To target incoherence, we revised language for a lay audi-
ence, traded the checkboxes for images in ASSESS, and
removed the goal-setting table in the Tool. The term
“movement behaviours’, however, was retained in keep-
ing consistent with the 24HMG and directing future
work to promote awareness, advocacy, and adoption
of terminology related to the 24HMG among PCPs and
the general population. Additionally, we reduced text by
summarizing and increased white space wherever pos-
sible. Finally, in the User Guide, we clarified how to use
the readiness scale and removed part of the motivational
interviewing prompts to create space for adding defini-
tions of PA intensity and additional benefits to help PCPs
discuss the 24HMG recommendations [58].

Cognitive participation was not fully supported as
PCPs felt the prompts and ordering of sections within the
Tool and User Guide were unnatural. Thus, prompts were
simplified throughout and the order and titles of Tool
sections were restructured as ASK>ASSESS>ADVISE
(previously =~ AGREE)>AGREE  (previously = PRE-
SCRIBE) > COUNSEL > ARRANGE (previously REFER);
the User Guide sections were reorganized in tandem.
The lack of collective action, seen in PCPs’ low knowl-
edge and awareness of the 24HMG and referral pro-
cesses, informed additional changes to the Tool and User
Guide: links to the 24HMG website were inserted in the
ASK section of the Tool to promote self-education about
24HMG evidence. Moreover, PCPs reported confusion
about whether the Tool could be used in sections rather
than in its entirety and whether one or multiple move-
ment behaviours could be discussed in a single appoint-
ment. Accordingly, we added a more formal description
of the Tool and User Guide (i.e., a preamble), which we
elaborate on below. See Fig. 2 for the revised Tool and
User Guide.

Finally, in response to PCPs’ recommendations to
introduce the Tool and User Guide more formally and
enhance person-centeredness, we developed two addi-
tional resources: (i) a Preamble (Fig. 3) and (ii) a Hand-
out (Fig. 4). Together, these four resources are titled “The
Whole Day Matters Toolkit” The Handout is a two-page
worksheet for adults accessing care including palatable
movement behaviour definitions and examples, a list of
short- and long-term benefits to meeting the 24HMG,
and a fillable SMART (Specific, Measureable, Attainable,
Realistic, Time-oriented [66]) goal box that is referenced
in the revised Tool. The Preamble is a one-page introduc-
tion to the 24HMG and Toolkit, including a link to the
24HMG website and descriptions of the purpose and
intended users of the Tool, User Guide, and Handout.
Moving forward, we envision the Handout as extending
the person-centeredness of the Tool, and the Preamble as
clarifying that the Tool bears utility whether used in part
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SCIENCE AND PERSONAL TRAINING

THE WHOLE DAY MATTERS TOOL

r
ASK: Explain the 24-Hour Movement Guidelines for Adults and their relevance to the individual’s history:

The 24-Hour Movement Guidelines recommend you: [0l I s AL I A

> “I'd like to discuss what your typical day looks like as it could help your (Not ready? End here)

ASSESS: Ask open questions about physical activity, sedentary time, and sleep behaviours in a typical day:

PHYSICAL ACTIVITY SEDENTARY TIME SLEEP
\\_ “How active are you through the day?”  “When are you not active?” “How is your sleep?” J
( The Guidelines recommend that a healthy 24 hours includes: \

4797 >150 mins/week of moderate to @ h <8 hrs/day of sedentary  2>=(2)7 to 9 hrs/day of good-
vigorous aerobic physical activity h time @ quallty sleep on a regular
<. 2 messvesnmuscls etuome: g
: ; <3 hrs/day of recreational %z 65+years: 7to 8 hrs/day of
f strengthening @

screen time 0od-quality sleep on a
]

o
[ © Several hours of light physical 5 . 3 regular basis
) activity per day Breaking up long periods of TS
B siting as often as possible  “Ofcongistent bed and

j“—“ 65+ dd: Bal tivit & wake-up times
65+ years add:
ears add: Balance activities T ———

mins/week  Sedentary time hrs/day ~ Sleep hrs/day
times/week  Recreational screen time hrs/day Bed times:
hrs/day  Breaking up sitting?  Yes/No Wake times:

Moderate-vigorous
Strength training
Light activity

ADVISE: Review ASSESS, give praise, and recommend a behaviour(s) to work on, offering specific benefits:

> "You're doing a great job with . To help improve your

Pick: PHYSICAL ACTIVITY

[chronic condition], you might try changing your T D

\ > Ask the individual what behaviour(s) they want to work on

(AGREE: Discuss what the individual is already doing well and (if possible) use the target f )
behaviour(s) selected in ADVISE to set a SMART goal to work toward (fill out in the HANDOUT): @

> “What could you keep doing? What changes could you work toward?”"

COUNSEL: Assess motivation for each goal on a scale of 1-10 to elicit change talk: .
Readiness: /10

\\ > 'Mow ready are you to change? What would make you a [higher number]?"

( TIPS for meeting the Guidelines (use during counselling as needed): \

PHYSICAL ACTIVITY SEDENTARY TIME SLEEP HYGIENE

v Do what you enjoy, whenyou ¥ Stand/stretch while talking on phone ¥ Avoid/reduce caffeine after 2PM
have the most energy ' Timer for standing breaks while

working (e.g., once/hr)

Pair screen time with activity

v Relaxing, dark bedroom setting

¥ All intensities and minutes ¥ No screens 30-60 min before bed

<

count v same sleep and wake times daily

ARRANGE: Follow-up at a next appointment or refer to another provider to support behaviour change.

B

&> CSEP | SCPE

THE WHOLE DAY MATTERS: USER GUIDE _ I ettt

7

ASK 1. Connect the 24-Hour idelines for Adults (integrated r ions for
; “movement behaviours” (physical activity, sedentary behaviour, and sleep) to the individual.

2. If they are not ready to discuss movement behaviours, suggest discussing at a next visit.

ASSESS 1. Ask the open questions listed for each , and/or use the ks
listed below to ask more specific questions about the individual’s behaviours in a typical day.
2. Record Current Behaviours on the lines provided. J

Vigorous intensity: Makes you sweat and breathe the hardest (e.g., running, cycling, hockey)\

How to Moderate intensity: Makes you sweat and breathe a bit harder (e.g., dancing, vacuuming)
explain Light intensity: Typically does not make you sweat or breathe hard (e.g., walking, showering)
physical

Strength: Pushing or pulling against resistance, incl. bodyweight (e.g., carrying groceries)

activity, P
2 (65+ years) Balance: Strengthen your legs and core (e.g., yoga, tai chi, tightrope walk)

sedentary N 3 g .

behaviour, & Sedentary activities: Low energy expenditure in seated or reclined postures (e.g., reading)
sleep with Recreational screen time: Done outside of work or school (e.g., social media, television)
examples: Good-quality sleep: Makes you feel rested upon waking

Consistent bed and wake-up times: Every day including weekends

ADVISE 1. Praise any good physical activity, sedentary behaviour, and sleep behaviours the
1| individual reported currently doing in the ASSESS section.
= | 2. state that all 3 movement behaviours are important, but recommend one behaviour (to
start) you think they would get the most benefit from improving, given their medical history.
General benefits = Increase energy ﬁ Feel stronger é} Enhance mood 69

Specific |::> Lower risk of mortality, CVD, hypertension, T2D, several cancers, anxiety, )
benefits depression, weight gain, and adverse blood lipid profiles.

I:> Improved bone health, cognition, quality of life, and physical function.
\_ 3. Ask which behaviour(s) they would like to focus, to increase likelihood of change. J

(AGREE 1. Together, set a SMART goal for one or more movement behaviour(s) using the HANDOUT. \
@ Revise goals as necessary, ensuring they are feasible yet working toward meeting the 24-Hour
deline r listed in the TOOL under ASSESS.

COUNSEL | 1. Follow-up questions on “Readiness: /10”: “Why not a lower number?” to elicit positive
<3 2, | framing OR “What would make you a higher number?” to elicit change talk.
'@ o 2. Refer to “TIPS for meeting the Guidelines” for common and accessible strategies.
3. Use motivational interviewing (“How would you like things to be different?”; "How does
affect you right now?"; "What concerns do you have about changing?").

ARRANGE | Refer to the following providers if available and with specific reason to support change:
® k CSEP Clinical Exercise Physiologist / Kinesiologist / Physician / Nurse / Nurse Practitioner /
\ O Dietitian / ist / P ist / Regi ist / Social Worker )

Fig. 2 The Whole Day Matters Tool and User Guide post think-aloud
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PREAMBLE:

This toolkit is designed to assist primary care providers in Canada with promoting optimal levels
of physical activity, sedentary behaviour, and sleep (i.e., “movement behaviours”) in line with
the Canadian 24-Hour Movement Guidelines for Adults. The toolkit includes two resources for
providers (The WHOLE DAY MATTERS TOOL and the WHOLE DAY MATTERS: USER GUIDE) and
one resource for adults accessing care ages 18+ (The WHOLE DAY MATTERS: HANDOUT).

The WHOLE DAY MATTERS TOOL can be used to assess and monitor movement behaviours,
and sleep of adults accessing care initially (e.g., to “plant the seed”) and/or repeatedly over
time. The TOOL includes directions and optional prompts to guide your conversation across six
sections: ASK, ASSESS, ADVISE, AGREE, COUNSEL, and ARRANGE. You may choose to follow the
sections closely, add your own flair, or spend more time on one section over another depending
on the visit. You may also choose to use some sections but not others; however, it is
recommended to, at a minimum, cover ASK, ASSESS, and ADVISE.

The TOOL may be used to focus on one or more movement behaviours. During time-restricted
appointments, a single movement behaviour (i.e., typically the one needing the most attention)
may be targeted. Focusing on two or three movement behaviours is recommended as physical

activity, sedentary behaviour, and sleep are interrelated:

e They exist on a continuum from highest to lowest energy expenditure

e Positive changes in one movement behaviour can influence positive changes in the
other two movement behaviours (i.e., getting more sleep can help reduce sedentary
time and increase physical activity, which in turn can help with sleep)

e They have independent and combined influences on health outcomes

The WHOLE DAY MATTERS: USER GUIDE can be referenced side-by-side while learning to use
the TOOL as it provides additional guidance on how to use each section of the TOOL. Over time,
the USER GUIDE may be used simply as a refresher, or may not need to be used at all after you
become acquainted with the TOOL.

The WHOLE DAY MATTERS: HANDOUT can be printed double-sided and given to adults
accessing care to take home and/or to fill out during an appointment. The HANDOUT is patient-
or client-facing and interactive. It also includes additional TIPS and common EXAMPLES of how

adults can meet the 24-Hour Movement Guideline recommendations.

For more information on the evidence behind the development of the 24-Hour Movement
Guideline recommendations, visit the Applied Physiology, Nutrition, and Metabolism special
issue on the Guidelines: https://cdnsciencepub.com/toc/apnm/45/10+%28Suppl.+2%29

Fig. 3 The Whole Day Matters Preamble

or in full and whether one or more movement behaviours
are discussed.

Strengths and limitations

A key asset to this study was its iKT approach involving
a working group that contributed to study design, proto-
col development, and tool revisions. Drawing from their
diverse perspectives in medicine, exercise psychology,
health promotion, communications, and KT allowed for
balanced discussion at all research stages, which should
enhance the relevancy of our findings to the local context
[28]. Observing the usability of the Tool and User Guide
in think-aloud and near-live procedures was another
strength as few tools covering one or two movement
behaviours have undergone usability testing [16]. Further,
we are unaware of any other studies using think-aloud

and near-live methods sequentially and within the same
sample. Combining the two methods was beneficial to
our purposes as it provided access to PCPs’ perceptions
of usability broadly, via both their working memory and
simulations that mimicked primary care practice. More
specifically, the combined methods allowed us to iden-
tify and follow-up on instances where PCPs, during the
near-live task, may have acted in opposition to what they
said during the think-aloud task. Moreover, we were able
to access PCPs’ cognition on superficial and deep usabil-
ity problems and their insight in both their first-time use
of, and after becoming familiar with, the Tool and User
Guide. Indeed, PCPs stressed the need to familiarize one-
self with the Tool and User Guide prior to use in prac-
tice. Moreover, we followed Tracy’s [67] criteria for high
quality in our qualitative design, whereby the theoretical
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THE WHOLE DAY MATTERS: HANDOUT

(The 24-Hour

for Adults recommend that Canadian adults ages 18-64 and 65+ years: "}

Move More Reduce Sedentary Time Sleep Well

But what do physical activity, sedentary time, and sleep mean?
DEFINITION EXAMPLES

(2023) 23:57

Running, weightlifting, soccer, hockey,

Vigorous Make you sweat and breathe the hardest and Se TS X
o ! X cycling, climbing stairs
g Intensities make it hard to carry a conversation
2 Jogging, ice skating, downhill skiing,
T Moderate ; . A " 3
3 - Make you sweat and breathe a bit harder climbing stairs, vacuuming, dancing
£ Intensities
5
e
3 i - Standing, walking, gardening, Hatha or
< Light Typically do not make you sweat or breathe X 4
. Yin yoga, sweeping, showering, golf
Intensities hard
k . X i i N Carrying groceries, carrying children,
Strength Pushing or pulling against resistance, including B o
P N . push-ups, sit-ups, weightlifting
Activities bodyweight exercises
Yoga, tai-chi, tightrope walk, getting up
Balance Strengthen your legs and core (Recommended and down from a chair without using
Activities for 65+ years, but everyone can benefit) your arms
Desk work, reading, driving, eating,
Sedentary Activities done while expending very little BTG, CEiIY
. ¢ . watercolour painting, knitting
Activities energy in a seated or reclined position

R Watching television, phone scrolling,
Recreational B . 5 N K
. Using screens outside of work or school social media, movie theatres

Screen Time

Good-quality  Makes you feel rested waking up, includes the
Sleep same bed and wake times, even on weekends

Sleeping in bed, napping

How will being active, less sedentary, and more rested help me?
In the short-term, you can...

* Improve your mood o Lower your risk of death, cardiovascular
* Gain a more positive outlook on life (heart) disease, type 2 diabetes, weight gain,

* Increase your ability to focus several cancers, falls, and fall-related injuries
%. Improve your bone health, anxiety,

@ % ﬁ; @ depression, dementia, cognition (thinking

ability), and quality of life

[ Movement behaviours” include the time that you are active, the time that you are \

sedentary—or not active—and the time you spend asleep.

So... what does MOVEMENT look like in your day?

Here’s an example of what your day could look like (keep in mind that your day might look different):
Morning Afternoon Evening Night

Wake up at 7AM, 20min Stand during 1PM Cook dinner while Turn off screens at
YouTube workout at 8AM, meeting, go for a 45 min  having dance party 8PM, meditate for 5
stand for a few minutes brisk walk with a friend at  with the kids, do some  min in bed, shut lights
each hour while working 2PM, trade 3PM coffee for stretches during family  and go to sleep at

9AM-noon a herbal tea call at 6:30PM 10PM
_ e

In the long-term, you can...

This clock shows that adults should spend equal time in physical
activity, sedentary time, and sleep every day—but, the 3 circles
overlap because not every day is the same. Some days, you might
get less sleep and be more sedentary as a result. The idea is to
“Make Your Whole Day Matter”, whatever that looks like!
_
SMART GOALS are Specific, Measureable, Attainable, Realistic, and Time-oriented.
Write down some good behaviours for physical activity, sedentary time, and sleep that you are

Fig. 4 The Whole Day Matters Handout

\ already doing want to keep doing and set a SMART GOAL to work towards. )
—
PHYSICAL ACTIVITY SEDENTARY TIME SLEEP
What am |
already doing
well that | can
KEEP DOING?
S S S
M M M
Whatcanl A A A
WORK
Towarps? R R R
T T T
\Nezd more ideas? Visit csepguidelines.ca and/or download the ParticipACTION app on your mobile device. )
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application, data collection, and analysis were rigor-
ous, the methods and procedures meaningfully cohered
with our study goals, and the critical friend enhanced the
credibility of our findings. Finally, the topic was worthy
and timely as the Tool and User Guide fill a gap in PCPs
practice to guide integrated discussions on the 24HMG
since their release in 2020 [67].

There were several limitations to this study. Despite
aiming to recruit an equal number across five catego-
ries of PCPs (i.e., family medicine physicians/residents,
nurses/nurse practitioners, dietitians, pharmacists, psy-
chologists/registered psychotherapists/social workers),
most participants were family medicine residents. Fur-
thermore, some professions were excluded, such as quali-
fied exercise professionals and physiotherapists, who may
be integrated within primary care settings in some con-
texts. Therefore, findings may not apply to all PCP popu-
lations, which could influence Toolkit implementation.
Moreover, PCPs were recruited from Kingston, Ontario,
which could limit the resonance of our findings [67].
Finally, content analysis was performed on manifest data
only; therefore, insights from any latent data were possi-
bly missed.

Implications

Since study culmination, the working group has sought
expert consensus on a final version of the Toolkit from
a more representative sample of PCPs in a modified Del-
phi study (publication forthcoming), who encompassed
a wider distribution of PCP populations and geographic
areas. The final Toolkit was launched on September
21%, 2022 [68]. Several dissemination reach metrics are
currently being evaluated and will be reported in the
forthcoming final Toolkit publication. The Toolkit has
also been implemented in the local medical curricu-
lum for health promotion learning purposes. This study
has various implications for PCPs and adults accessing
care, including helping PCPs discuss the 24HMG more
frequently and with greater knowledge, skill, and confi-
dence, which may then improve adults’ movement behav-
iours. Additionally, other researchers may wish to adopt a
similar methodological approach in developed or refining
other health care tools. However, Toolkit effectiveness
has yet to be assessed. Thus, future research evaluating
the Toolkit’s efficacy to improve 24HMG discussions in
primary care, learning outcomes in medical education,
and behavioural and health outcomes are worthy next
steps.
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Conclusion

The Whole Day Matters Tool and User Guide are com-
plementary resources that guide PCPs through discus-
sions on the 24HMG. Positive and negative aspects were
identified, pertaining to the content, function, flow, and
appearance of the Tool and User Guide. Barriers, facili-
tators, and varying approaches to future use of the Tool
and User Guide were also highlighted. Based on PCPs’
perceptions of usability, acceptability, and future imple-
mentation, adaptations were made and a Preamble and
Handout were developed to enhance the relevancy of the
Tool and User Guide to PCPs. The “Whole Day Matters
Toolkit” for primary care has undergone further revision
in the abovementioned consensus building process and
has been incorporated into the local medical curriculum.
The Whole Day Matters Toolkit is now available to PCPs
looking to incorporate or improve movement behaviour
discussions in their practice, or medical educators look-
ing to teach about movement behaviour promotion, to
optimize physical and mental health outcomes of adults
accessing care.
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24HMG 24-Hour Movement Guidelines for Adults

iKT Integrated knowledge translation

KT Knowledge translation

NPT Normalization Process Theory

PA Physical activity

PCPs Primary care providers

SB Sedentary behaviour

SMART goal Specific, Measureable, Attainable, Realistic, Time-oriented
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