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Abstract
Summary Guidelines for physical activity exist and following
them would improve health. Physicians can advise patients on
physical activity. We found barriers related to physicians’
knowledge, a lack of tools and of physician incentives, and
competing demands for limited time with a patient. We dis-
cuss interventions that could reduce these barriers.
Introduction Uptake of physical activity (PA) guidelines
would improve health and reduce mortality in older adults.
However, physicians face barriers in guideline implementa-
tion, particularly when faced with needing to tailor recommen-
dations in the presence of chronic disease. We performed a
behavioral analysis of physician barriers to PA guideline im-
plementation and to identify interventions. The Too Fit To
Fracture physical activity recommendations were used as an
example of disease-specific PA guidelines.

Methods Focus groups and semi-structured interviews were
conducted with physicians and nurse practitioners in Ontario,
stratified by type of physician, geographic area, and urban/
rural, and transcribed verbatim. Two researchers coded data
and identified emerging themes. Using the behavior change
wheel framework, themes were categorized into capability,
opportunity and motivation, and interventions were identified.
Results Fifty-nine family physicians, specialists, and nurse
practitioners participated. Barriers were as follows:
Capability–lack of exercise knowledge or where to refer;
Opportunity–pragmatic tools, fit within existing workflow,
available programs that meet patients’ needs, physical activity
literacy and cultural practices; Motivation–lack of incentives,
not in their scope of practice or professional identity, compet-
ing priorities, outcome expectancies. Interventions selected:
education, environmental restructuring, enablement, persua-
sion. Policy categories: communications/marketing, service
provision, guidelines.
Conclusions Key barriers to PA guideline implementation
among physicians include knowledge on where to refer or
what to say, access to pragmatic programs or resources, and
things that influence motivation, such as competing priorities
or lack of incentives. Future work will report on the develop-
ment and evaluation of knowledge translation interventions
informed by the barriers.

Keywords Guidelines .Healthcareprovider . Implementation
science . Knowledge translation . Osteoporosis . Physical
activity

Introduction

Uptake of physical activity guidelines would improve health
and reduce mortality in older adults. Although research and
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guidelines reinforce the need for strength and balance training,
regular participation in both these activities among older
adults is as low as 5%, and inactivity remains highly prevalent
[1, 2]. Barriers to physical activity in older adults have been
identified, such as how to adapt exercise in the presence of
chronic disease [3–5]. Accordingly, disease-specific physical
activity guidelines have emerged. An example is the Too Fit to
Fracture exercise and physical activity recommendations to
promote consistent, evidence-based messages pertaining to
exercise and physical activity for individuals with osteoporo-
sis [6, 7]; these recommendations highlight the importance of
muscle strengthening, balance training, attention to posture
and spine sparing, and aerobic physical activity (Table 1).
Although guidelines are one mechanism to raise awareness
of research evidence, they may not reach all knowledge users,
or address barriers to knowledge use.

When it comes to implementation of physical activity
guidelines, primary care providers and specialists not only
need to be aware of guidelines, but also how to interpret and
tailor them for patients, and address questions about physical
activity, either directly or via referral. Previous studies have
reported physician’s perceived barriers to implementing phys-
ical activity or clinical guidelines in both healthy and those
with chronic co-morbidities as lack of familiarity with recom-
mendations, inadequate knowledge of physical activity
counseling and prescription, lack of time during consultations
and disagreement with recommendations [8–13]. However,
previous work has been limited to a description of barriers,
without further advancement of theory-based intervention de-
sign. Further, having multiple disease-specific physical activ-
ity guidelines may be overwhelming, and prior work does not
help us understand or address physicians’ barriers to integrat-
ing them in individual patients. For example, population based
guidelines emphasize aerobic physical activity and muscle
strengthening, but individual patients may need tailoring to
conditions such as knee osteoarthritis (e.g., knee extensor
strengthening), osteoporosis (e.g., posture exercises, spine
sparing, weight bearing) or fall prevention (e.g., balance exer-
cises). Finally, previous reports are often focused on primary
care physicians, not specialists or nurse practitioners (NPs).

Knowledge translation (KT) is the process of B…raising
knowledge users’ awareness of research findings and facilitat-
ing the use of those findings.^ [14] In accordance with the
Knowledge-to-Action cycle, to foster uptake of research, one
needs to adapt the knowledge to the context in which it is to be
applied, understand the barriers and facilitators to behavior
change, and use that information to select and tailor interven-
tions. The behavior change wheel (BCW) approach can be
used to understand behaviors, and the context in which they
occur, prioritize target behaviors and develop interventions
[15]. The BCW theoretical model that posits that capability,
opportunity and motivation govern behavior (COM-B).
COM-B can be used to inform a Bbehavioral analysis^ of what

needs to change, and guide the selection of intervention func-
tions and policy categories. The aims of the current study were
to identify physicians’ and NPs’ perceptions of the barriers to
and facilitators of implementation of exercise and physical
activity recommendations using Too Fit To Fracture as the
example; and to perform a behavioral analysis and identify
intervention options using the COM-B model. Our broader
goal was to understand physicians’ and NPs’ behaviors when
it comes to advising on physical activity, and how to translate
exercise and physical activity evidence to practice in general,
using the Too Fit To Fracture recommendations as a Btest^
case.

Methods

Study setting and framework

The current study is one part of a KT initiative conducted in
Ontario, Canada, in partnership with Osteoporosis Canada,
and represents the Knowledge-to-Action Cycle step, Bassess
barriers to knowledge use^, as well as the initial phases of the
Bselection, tailoring, and implementation of interventions^
step. We used the behavior change wheel (BCW) [15], a
non-linear framework linking essential behavioral conditions
necessary for behavior change (capability, opportunity and
motivation) to interventions aimed at addressing deficits in
the behavioral conditions, and policies appropriate for facili-
tating the interventions to occur.

BCW step 1: define the problem in behavioral terms

We assembled a team that included a primary care physician,
specialists in geriatrics and internal medicine, physical thera-
pists, kinesiologists and a representative from Osteoporosis
Canada. The desired behavior was defined by the team as
those outlined in the Too Fit To Fracture recommendations
[6, 7]—that individuals with osteoporosis participate in a mul-
ticomponent exercise program and adopt spine sparing strate-
gies—with frequency, intensity and duration consistent with
the recommendations (Table 1). The multicomponent exercise
program should include aerobic physical activity and exer-
cises to improve muscle strength, balance and posture, each
with defined frequencies, intensities and durations.

BCW steps 2 and 3: selecting and specifying the target
behavior

The desired behavior can be shaped by a system of behaviors,
such as health care provider or exercise professional behavior
(e.g., counseling, referrals, Fig. 1). Herein, we present an anal-
ysis of physicians’ and NPs’ behaviors; analyses of other tar-
get groups will be presented elsewhere. The team discussed
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candidate behaviors performed by physicians (primary care or
specialists) or NPs, including communicating the recommen-
dations to patients, referring patients to exercise professionals
(e.g., physical therapist, kinesiologist), referring patients to
exercise classes; demonstrating exercises; demonstrating
spine sparing strategies; providing patients with printed re-
sources or information; referring patients to other sources of
self-management information; and developing plans to imple-
ment recommendations. The following criteria were used to
prioritize criteria: the likelihood that the behavior could be
changed, the impact of the change in behavior, the potential
that the change in behavior would spill over to other behav-
iors, and the potential to measure the change. The research

team considered the contexts in which the behavior(s) could
occur, what behaviors needed to be performed and by whom,
when, and where they needed to do it, and with whom (e.g.,
which patients, or with which supporting health care profes-
sionals or services).

BCW step 4: identify what needs to change using
the COM-B model

To finalize the selection (BCW step 2) and specification
(BCW step 3) of behaviors, and inform what needs to change
(BCW step 4), we conducted concurrent descriptive, qualita-
tive studies with the target groups. Physicians (primary care

Table 1 Summary of exercise and physical activity recommendations for individuals with osteoporosis [6]

Type How often per
week?

Osteoporosis Osteoporosis and history of vertebral
fracture

Examples and comments

Resistance
exercise

≥2 days a week 8–12 repetitions per
exercise.

Intensity at 8–12
repetitions maximuma

8–12 repetitions per exercise.
Aim for 8–12 repetitions maximuma.

Prioritize form and alignment over
intensity.

≥Exercise each for legs; arms; chest;
shoulders; back.

Use exercise bands, weights, or body weight
against gravity. 1–3 sets/exercise. Train at
low-moderate intensity initially if sedentary,
conditions affecting activity, high fracture
risk, strength training novice

Balance
exercise

Daily Progress from standing exercises to dynamic.
Should be individualized to be a sufficient challenge to balance

Static examples are semi-tandem stance,
one-leg stand, shift weight between heels
and toes while standing.

Dynamic examples are tai chi, tandem walk,
dancing, walking lunges

Aerobic
physical
activity

≥5 days per
week,
≥150 min/-
week

Moderate to vigorous
intensity

Moderate intensity Do bouts of 10 min or more –accumulate
150 min/week. On a 0–10 scale where
0 = rest, and 10 = maximum effort, aim for
intensity of 5–8.

Moderate: You are breathing heavier than
usual. You can have a conversation while
doing it, but you could not sing.

Vigorous: You are breathing much heavier
than usual. You would not be able to
converse or sing without stopping to take a
breath.

Exercises
for back
extensor
muscles

Daily Emphasis on endurance for back extensors. Perform Bholds^ 3–5 s. Example: Lie face up on firm surface, knees
bent, feet flat. Use pillow only if head does
not reach floor. Lift arm and extend to
behind crown of head, as if reaching for a
candy that is out of reach on the floor, hold.
Repeat 3–5 times.

Spine
sparing
and fall
preven-
tion

Apply to daily
activities,
leisure
activities,
exercise

May be able to continue
most activities with
attention to activity
considerations.

The risks of exercise machines, many
classes and some ADLs may outweigh
benefits. In addition to activity
considerations, consult with
physical/occupational therapist on safe
performance of daily activities, leisure
activities, exercise.

Activity considerations:
•Modify activities that flex (bending forward)

or twist the spine; most risky when rapid,
repetitive, weighted, bending all the way
forward, or twisting to the side.

• Avoid lifting to or lowering from the floor.
• Avoid high fall risk or contact sports.
• Use hip hinge instead of spinal flexion to

bend, and step-to-turn instead of twisting.

a Repetitions maximum (RM) refers to the maximum level of resistance or difficulty for a given exercise that can be performed for the stated number of
repetitions e.g., 1RM squat is themaximum amount of weight you can lift with good form in a squat one time, 8RM bicep curl is the maximum amount of
weight you can lift in a bicep curl eight times
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and specialists) and NPs were recruited to participate in one-
on-one interviews or focus groups to understand their behav-
iors and the influences on their behaviors when it comes to
implementation of evidence-based physical activity guide-
lines like Too Fit To Fracture [6, 7].

Stratified purposeful and snowball sampling were
used to represent the diversity of geography and popu-
lation density, including urban and rural locations from
at least seven of the 14 Local Health Integration
Networks (LHINs) in the province of Ontario. A rural
location was defined as a population centre with less
than 100,000 inhabitants while an urban centre has at
least 100,000 inhabitants [16]. The specialist groups
targeted were those thought to engage in osteoporosis
management e.g., rheumatologists, internal medicine
physicians, geria tr ic ians, and endocrinologists .
Recruitment strategies included contacting primary care
groups and specialists by telephone and making connec-
tion with physicians or NPs via key informants and
snowball sampling. All procedures performed in studies
involving human participants were in accordance with
the ethical standards of the Office of Research Ethics
at the University of Waterloo and the McMaster
University Research Ethics Board.

The physicians/NPs were mailed a one-page summary of
the Too Fit To Fracture recommendations in advance.
Discussions began with a summary of the recommendations.
Interviews and focus groups were conducted by one of two
moderators (LG or CM) using a semi-structured interview
guide, with questions about their thoughts on the

recommendations and their acceptability/usability, current
practices, prior knowledge of the recommendations, barriers
to using them in practice, what would be needed to implement
them, characteristics of patients that would not be receptive or
for whom it would be difficult to implement them and what
might be needed for them, and their perceptions regarding
supports (e.g., other health care professionals or community
services). We asked about the acceptability and current
practices/capabilities related to behaviors in the conceptual
map (Fig. 1, e.g., referring to services, providing materials).
The interview guide was revised as new categories or themes
emerged. Discussions were audio recorded and transcribed
verbatim.

Theory-guided thematic analyses were performed by two
members of the study team (RC and LG). A third party re-
solved disagreements if they occurred. Data was first coded
for major categories of information during open coding, where
a category was defined as Bconcepts that pertain to the same
phenomenon^ [17]. Relationships and similarities among cat-
egories were discussed leading to the formation of themes.
Thematic analyses were guided by the central behavior
change model of the BCW, which posits that capability (e.g.,
physical, perceived), opportunity, and motivation govern
behavior (COM-B model) [15]. Each component is further
divided into two types: capability can refer to the physical
capability (e.g., physical skills, stamina) or psychological ca-
pability (e.g., knowledge, cognitive skills); opportunity can
refer to the physical opportunity (e.g., resources, physical bar-
riers, time) or social opportunity (e.g., norms, social cues);
and motivation can refer to the reflective motivation (e.g.,

Family and friends support 
behaviour change

Researchers effec"vely translate research to knowledge users (bold)

Policy makers support programs and health care providers to implement evidence-based guidelines

Par"cipates in 
mul"component 
exercise program

Knows how to 
safely be ac"ve in 

daily life and leisure

Organiza!ons provide 
educa"on, resources, programs

Physical therapists, 
kinesiologists prescribe 

exercise, refer to organiza"ons 
and community programs

Physician/Nurse Prac!!oner 
communicates recommenda"ons, 
makes referrals to organiza"ons, 

health care providers, community 
programs

Pa!ent

Community exercise 
classes are available, 

instructors know how to 
adapt exercise for chronic 

disease

Fig. 1 Patient physical activity behaviors occur in a system of behaviors. Potential target knowledge users are indicated in bold text, with the associated
behaviors that are proposed to influence patient behaviors
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goals, intentions, planning, beliefs) or automatic motivation
(e.g., emotional or impulsive responses, habits, wants, and
needs). To complete a behavioral analysis, the emergent
themes related to behaviors and their barriers and facilitators
were mapped onto the COM-B components.

BCW steps 5 and 6: identify intervention
options—intervention functions and policy categories

The BCW provides tables for using the identified COM-
B components to identify which strategies, among nine
potential intervention functions and seven policy catego-
ries, would be expected to be effective, based on syn-
thesis of 19 previously published behavior change
frameworks [15, 18]. Candidate intervention functions
and policy categories, and whether they meet the
APEASE criteria (affordability, practicability, effective-
ness/cost-effectiveness, acceptability, side-effects/safety,
equity), are described.

Results

Fifty-nine physicians and NPs participated in the study;
specialists included internal medicine physicians, endo-
crinologists, rheumatologists, geriatricians, and orthope-
dic surgeons (Table 2).

BCW steps 2 and 3—select and specify the target behavior

Thematic analyses of physician/NP consultations and
team meetings reinforced the need to choose a behavior
that fits within existing workflow and does not require
exercise-related expertise. Among the potential modifi-
able behaviors of physicians/NPs, the following were
selected as targets:

& Physicians/NPs should communicate or reinforce (refer-
ring to print or web materials) the Too Fit To Fracture
recommendations to patients who have osteoporosis pre-
senting in primary care or specialist clinics;

& Physicians/NPs should refer patients with osteoporosis to
exercise classes or exercise professionals, or to print or
web materials.

BCW step 4—identifying what needs to change using
the COM-B model

Emergent themes fel l under the Psychological
Capability, Physical Opportunity, Social Opportunity
and Reflective Motivation categories of the COM-B
model, with some concepts also falling under automatic

motivation; themes where mapped to intervention func-
tions (Table 3) and policy categories (Table 4).

Psychological capability—theme: I do not know what to do
or where to refer

Physicians/NPs expressed a vague understanding of how
to counsel on physical activity or exercise in general or
specific to osteoporosis. One respondent explained,
BNone of us really have any training in how to advise
patients about exercise. We tell them to go walking^.
That respondents often give generic advice to walk is in
contrast with evidence-based physical activity guidelines,
which emphasize multicomponent exercise programs in-
cluding strength and balance training, and specific inten-
sities, frequencies and durations. BI don’t know what I am
doing. Like what am I telling them to do? Buy an exercise
band and do what with it? … Although I know what the
recommendations are, I wouldn’t know what to do.^
Another respondent stated, B… I would say don’t bend
over…don’t have loads over your head trying to carry
something….in the context of acute, if there’s anything I
could tell them that would alleviate their pain or speed
their recovery, I don’t know anything like that.^ Other
areas of low knowledge or self-efficacy were exercise
prescription, what to recommend in the presence of acute
vertebral fracture, spine sparing strategies, back extensor
exercises, activities with weights, and how to facilitate
sustainable behavior change. Many voiced apprehensions
at having to integrate divergent physical activity recom-
mendations for patients with multiple comorbidities, and
that they experience Bguideline overload^; it is difficult to
keep current. For example, there was concern about what
to do if someone had knee arthritis and osteoporosis; the
weight-bearing exercises and balance training recom-
mended for osteoporosis may not be tolerated by individ-
uals with arthritis or with joint instability, or tailoring is
needed. Although they reported that other professionals

Table 2 Participant characteristics (n = 59)

Characteristics Mean (SD)/n (%)

Age, mean (SD) 49.8 (11.2)a

Male/Female 25 (42.4)/32 (54.2)a

Family physicians, n (%) 27 (45.8)

Specialist, n (%) 22 (37.3)

Other, n (%) 4 (6.8)

Nurse practitioners, n (%) 6 (10.2)

Urban/Rural 56 (94.9)/3 (5.1)

Prior awareness of recommendations, n (%) 14 (23.7)a

a Some respondents did not or chose not to indicate age (n = 11), gender
(n = 2) or whether they had prior knowledge of recommendations (n = 2)
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should implement physical activity guidelines, respon-
dents had minimal knowledge of where to refer patients.
One respondent stated B…we do have a falls program in
our hospital where I do send patients, but there is nothing
in the community that is providing something useful that I
am aware of.^ Of note, the province of Ontario had re-
cently funded free exercise classes for seniors, but when
asked, few were aware of them. A participant said, B…it
is hard to know about what resources are out there, what
options are there.^ Other reported facilitators included
prompts (e.g., from patients, electronic medical records),
education in medical school, videos on exercise, and one-
page handouts.

Physical opportunity—theme: Access to pragmatic
interventions

Respondents reported that financial restrictions or transporta-
tion presented barriers for seniors that in turn presented a
barrier to implementation. Many expressed the idea that,
BThere [are] some expensive stuff… a lot of people can’t
afford that. It should be a lower cost. Transportation is another
big one…it’s not easy for people to get to these places.^
Physicians/NPs in rural locations often work in isolation with
limited personnel and financial resources within their clinic,
and patients may have to travel further to access the limited
community resources available. One rural respondent

Table 3 Mapping themes to intervention functions using the BCW framework

COM-B
component

Is there a need for a change? Intervention
functions

Does the intervention function meet the APEASE
criteria?a

Physical
capability

No: physicians/NP have physical skills No change
needed

Psychological
capability

Yes: physicians/NP do not know what to advise or where to
refer

Education Could educate on key messages to give patients

Training May not be practicable, unless part of continuing
education

Enablement Could create referral processes

Physical
opportunity

Yes: physicians/NP need pragmatic tools, resources, pro-
grams that meet patient needs

Training May not be practicable, unless part of continuing
education or as part of changes to medical school
curriculum

Restriction Not acceptable

Environmental
restructuring

Could create environmental cues and referral
processes

Enablement Could increase trained exercise professionals or
resources

Social
opportunity

Yes: consider physical activity literacy, norms, language Restriction Not acceptable

Environmental
restructuring

Consider language, literacy, norms in cues/referral
processes

Modeling Not practicable or affordable unless peer champions
can model, influence norms

Enablement Consider language, literacy, norms in patient tools

Automatic
motivation

Maybe: physicians/NP lack incentives (reinforcementb) Training May not be practicable, unless part of continuing
education

Incentivization Not affordable

Coercion Not acceptable or practicable

Environmental
restructuring

Could create cues, referral processes or resources to
reinforce behavior

Reflective
motivation

Yes:physicians/NP do not believe physical activity
counseling is part of professional identity, motivation is
influenced by competing priorities and outcome
expectancies

Education Could educate on key messages and evidence for
efficacy

Persuasion Persuasive communication on actions they can take
within scope of practice, tools available, create
positive outcome expectancies

Incentivisation Not affordable

Coercion Not acceptable or practicable

Interventions selected: education, environmental restructuring, enablement, persuasion

aAPEASE = affordability, practicability, effectiveness/cost-effectiveness, acceptability, side-effects/safety, equity
b Reinforcement is a domain in the Transtheoretical Domains Framework that maps on to automatic motivation in the COM-B framework. Only those
intervention functions relevant to the reinforcement domain are listed in the table
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experienced, Bdifficulties in regards with structured programs
and group exercise is that the people who are rural and remote,
they fall through the cracks…because nothing is available…^.
Poor connections to, and time required to identify, confirm qual-
ity of, and refer patients to community services are barriers, BI am
busy and [the community service] is busy and there is not the
direct communication that would be ideal and it’s often back and
forth through paper.^ Time during consultationwas a barrier, and
pragmatic interventions, and referral pathways were identified as
facilitators. One respondent explained, BYou work within
existing resources and workflow….^ Physicians/NPs also
wanted tools that are comprehensive enough to equip the patient
with an understanding of what to do (e.g., examples of balance
exercises). Educating and empowering patients to prompt them
to discuss physical activity was a suggested facilitator, as was

getting the word out on exercise programs and resources (e.g.,
emails from College of Family Physicians).

Social opportunity—theme: Physical activity norms
and language

Physicians/NPs perceived that patients of some cultural back-
grounds were less receptive to engaging in physical activity or
exercise as it is not part of cultural norms, and lack of English
fluency was a barrier; interventions should be tailored for
different cultures. Respondents noted that many patients had
limited physical activity literacy, for example BThey do a lot of
housework, work around the house, and they never sit down.
But that’s not what I mean. I asked someone to show me how
they stretch and they showed me, and I was just dismayed at
what it was that they thought stretching was…that any move-
ment at all constitutes exercise.^

Gender was perceived to influence receptiveness, B...wom-
en are more likely to engage in exercise than men^. Men are
seen as unwilling to engage in traditionally female-dominated
activities, BI find that men are not willing to go to group
classes, although some are. They’re usually a little more will-
ing to go to the gym and try things there so I think maybe
different things work better for men than women.^ That the
recommendations were evidenced-based, connected to
Osteoporosis Canada, and provided details on what exercises,
how to tailor and spine sparing were perceived as facilitators.
A participant expressed, B[The guidelines are] evidence based
recommendations so I’m very comfortable with their
validity .̂

Reflective motivation—theme: It’s not my scope of practice.
There are competing priorities.

Some physicians/NPs did not feel that counseling patients on
physical activity was part of their scope of practice. One respon-
dent stated, BMy job is to introduce concepts…but allied health
actually deliver it^. On the contrary, some specialists felt that
family physicians should advise on physical activity. One respon-
dent expressed the need for, Bsomeone to sit down and go
through [the recommendations] with [the patient] to either show
them, have a group, or refer them to group^. Respondents said
that if they were unfamiliar with an exercise class or an exercise
professional’s training, they were less inclined to refer due to
concerns for the patient’s safety, particularly for patients at high
risk of fractures or adverse events—demonstrating not only re-
flective motivation, but also physical opportunity i.e., need for
good match between patients and programming, and automatic
motivation i.e., the need to build trust and reduce fear. If
physicians/NPs do refer, BUsually [physicians] will have one or
two physios that they feel comfortable sending their patients to
because… Patients seem to like them, patients seem to go to
them and follow up and maybe they even improved their

Table 4 Using the BCW framework to identify policy categories to
deliver interventions

Potential policy
categories

Selected intervention
functions that could be
delivered by category

Does the policy
category meet APEASE
criteria?

Communications
/marketing

Education, persuasion Yes

Guidelines Education, persuasion,
Environmental
restructuring,
enablement

Guidelines exist, so
creating new
ones unlikely to add
value, but could
create summary tools
or continuing
education or
restructure
environment to
facilitate guideline
implementation

Fiscal measures Environmental
restructuring,
enablement

Not practicable or
acceptable

Regulation Education, persuasion,
environmental
restructuring,
enablement

Not practicable,
affordable to enforce,
or acceptable

Legislation Education, persuasion,
environmental
restructuring,
enablement

Not practicable or
acceptable

Service provision Education, persuasion,
enablement

Yes

Environmental/social
planning

Environmental
restructuring,
enablement

Not practicable or
equitable because of
variation in
social/physical envi-
ronment

Policy categories selected: communications/marketing, service
provision, and guidelines

Policy categories selected from among potential policy categories is
shown in bold
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symptoms.^ Unsupervised exercise was also a concern:
BTypically, my population is frail enough that doing [physical
activity] alone, especially initially, is not advisable or
recommended.^ Respondents’ motivation was also influenced
by goals of care, and the need to prioritize them in patients with
multiple comorbidities: BMost of my patients have three, four, or
five underlying chronic diseases… Besides treating the pain and
all the other stuff we have to get organized for these folks going
out of hospital. It becomes an issue of competing priorities.^One
respondent explained, BThey are so shell shocked by the time
they leave me hearing that they have Alzheimer’s disease that
their osteoporosis exercise takes second shift to that^.

Physicians’/NPs’motivations to counsel on physical activ-
ity may depend on the expected outcome, which in turn was
influenced by patient characteristics. Age was reported as a
barrier; older patients were perceived as unmotivated, BIt’s not
their agenda this stage in their life^, while it was perceived that
for younger patients, seniors’ exercise classes were not ap-
pealing. Physicians/NPs’motivations were influenced by their
perceptions of patients’ motivation, or lack of it—BIt is easier
to just get them to pop a pill than it is to commit to long term
exercise^. Physicians/NPs perceive families and caregivers as
both barriers and facilitators. One physician expressed,
BSpouses, family members are also there. They can be helpful
but they can also be a barrier…those who would say okay let’s
go out and exercise … those who will say you know what,
you’re in so much pain, let’s not do anything^. If a patient was
a caregiver themselves, the physician/nurse practitioner did
not want to burden them. A suggested facilitator was to create
incentives to counsel patients on physical activity, such as
being allowed to bill for time spent. Another incentive would
be knowing their actions were making a difference, creating
positive outcome expectancies. One respondent said, BAfter
years of working in this area and studying the behavior change
people do not do something just because you tell them to^.

Discussion

We went beyond generating a list of barriers to implementa-
tion of physical activity evidence among physicians/NPs, and
identified themes linked to theory-guided behavior change
strategies. We identified that the following things need to
change: knowledge on what to advise patients when it comes
to physical activity and where to refer, opportunity to access
interventions that are pragmatic and fit within existing re-
sources and workflow, consideration of physical literacy or
norms among patients, improving motivation among
physicians/NP to make promotion of physical activity guide-
lines part of their professional identity and goals of care, and
fostering positive outcome expectancies. That said, it was
clear that some behaviors, such as teaching patients exercises,
or going beyond brief advice on key messages, are not

realistic, and arguably, better suited to exercise professionals.
What emerged is the initial selection of education, environ-
mental restructuring, persuasion and enablement as interven-
tion functions, and communications/marketing, service provi-
sion, and guidelines as policy categories that can be used to
deliver them (Tables 3–4). Our next step is to integrate con-
sultations with physicians, patients, and exercise professionals
to develop specific content and implementation of behavior
change interventions; the Too Fit to Fracture recommenda-
tions and the associated summary sheet [19] (Fig. 2) serve as
examples of potential interventions. Our work can be applied
beyond osteoporosis care; our conceptual map of behaviors
that influence uptake of physical activity recommendations in
older adults (Fig. 1), and our learnings about barriers and
potential interventions could be evaluated, applied or evolved
for implementation of other disease-specific or generic phys-
ical activity guidelines.

That physicians/NP lack capability or knowledge regarding
physical activity counseling is not news [11–13, 20], but our
study went beyond that to identify specific knowledge gaps,
including those specific to osteoporosis. For example, they
lack knowledge on basic exercise concepts, as well as how
to advise someone with osteoporosis on how tomove safely in
daily life, manage pain or adapt exercise for osteoporosis,
such that they often default to generic restrictions or exercise
recommendations (e.g., walking, weight-bearing exercise).
Low exercise or physical activity expertise, in combination
with poor awareness of community resources or exercise pro-
fessionals, indicates a gap in medical/nursing education or
continuing education opportunities, and in the coordination
of health care services. The effectiveness of referral pathways
may depend on the awareness of pathways, existence of pro-
fessional relationships, and an understanding of the impor-
tance of referring to allow the patient to get optimal care
[21–23]. Our work suggests pairing communication/
marketing strategies with guidelines and service provision,
which intuitively makes sense; if we want physicians/NP to
tell patients what the guidelines are and refer, the programs
and resources need to exist, be accessible via seamless referral
processes, and address the barriers that physicians identified,
i.e., low cost, led by exercise professionals with expertise to
deal with multiple medical conditions, and have enough vari-
ety to address preferences, needs or social norms among peo-
ple with varying ages, genders and abilities.

Respondents stating that many patients, or certain patients
(e.g., elderly, frail, multiple chronic conditions) are not moti-
vated to exercise was common, implying that physician/NP
physical activity counseling behavior is contingent on their
outcome expectancies. In other words, physicians/NPs are
motivated to advise on physical activity if they perceive that
patients are likely to change behavior. Embedding physical
activity recommendations as part of evidence-based guide-
lines behooves the physician/NP to share them with all
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patients, irrespective of perceived motivation; however,
guidelines alone may not change behavior without other inter-
ventions, such as reminders or feedback [24]. Concurrent in-
terventions directed at patients may be needed. Patient-
directed interventions improve knowledge, health service
use, and physical activity [25, 26]. Indeed, physicians/NPs
encouraged education of patients to empower them to prompt
physicians/NPs to act, and facilitate referrals, which may be
considered a form of environmental restructuring. Patient and
physician education and enablement may be fostered through
service provision by communities, or advocacy organizations,
such as Osteoporosis Canada or comparable organizations
internationally. However, our work suggests that educational
materials need to address gender-, age- and culture-specific
norms or preferences, and consider language barriers in mul-
tiethnic communities, as well as physical literacy [27]. In ad-
dition, reaching all patients with education may be challeng-
ing, whereas a systemic process for prompting communica-
tion of physical activity recommendations may be more effi-
cient. A system alerting general practitioners of osteoporosis
risk, either alone or in combination with patient education and
prompts to see their physician, has been shown to improve
behavior consistent with guidelines related to diagnostic test-
ing and prescribing [24].

Although messages from physicians/NPs can be a catalyst
for health behavior change [28–32], our consultations

revealed that physical activity counseling is not always com-
patible with their professional identity and goals of care. It has
been suggested that physicians/NPs do not need to be primar-
ily responsible for physical activity counseling, that they
should be defined as physical activity promoters who use their
limited time to communicate evidence-based physical activity
guidelines and then refer to community based supports [33,
34]. What emerged from our consultations was that it was not
realistic to expect physicians/NPs to go beyond stating a few
key messages, and providing a handout or referral, and that
they would need tools in their environment or patients to
prompt them. The implementation of reminders, a form of
environmental restructuring, may be effective, especially if
built into electronic medical records and requiring responses
to continue [24]. A physical activity EMR tool employed by
Kaiser Permanente, a US healthcare consortium, led to sys-
temic physician behavior change i.e., increase in exercise
counseling and progress (1.5 million visits, 696,267 adults,
1196 physicians), and obese and diabetic patients exposed to
the tool had greater weight loss and relative HbA1c decline,
respectively, compared to those not exposed [35]. Physicians/
NPs frequently suggested a need for a clear, concise one-page
summary of the recommendations to educate patients, which
would enable consistent, evidence-based messages (i.e., also
educates physician/NP on what to say) and link the patient to
additional resources. Educationalmaterials in addition to other

Fig. 2 An example of a patient summary sheet
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interventions have had modest effects on behavior change
[36]. Audit and feedback may be a persuasive way to change
behavior [37]. Allowing physicians to bill for physical activity
counseling provides incentives for behavior change was sug-
gested, but may not be realistic, and the effectiveness of mon-
etary incentives on physicians’ practice quality is unclear
[37–39].

The strengths of this study include the large sample size
and the diversity in clinical specialties and settings (e.g., urban
vs. rural, independent physician vs. family health team, pri-
mary care, NPs, and specialists), resulting in a wide range of
identified barriers, facilitators and resource needs. We ac-
knowledge a few limitations. First, this study gained only a
few perspectives from physicians who practice in rural or
northern regions, where barriers and facilitators likely differ
from urban centers. Consequently, resultant interventions may
not be as feasible or sustainable in rural or northern centers.
Second, our recruitment was largely driven by referrals within
networks, which may capture similar minded participants,
limiting the diversity of emerging themes. However, the re-
cruitment strategy is an effective strategy for hard to reach
populations. Furthermore, the sample may be over-
representative of physicians who are already providing ade-
quate care or those with an established interest in
implementing the recommendations. Our consultations were
made in the context of community-dwelling adults, and may
not be applicable to those in long-term care, however, there
are fracture prevention recommendations specific to that set-
ting that include recommendations on fall prevention, hip pro-
tectors, and exercise [40]. Future work will integrate our find-
ings with consultations with patients and other knowledge
users, and culminate in the development of multifaceted
knowledge translation interventions.

In conclusion, when presented with the Too Fit To Fracture
Exercise and Physical Activity Recommendations, key bar-
riers to implementation among physicians/NPs include
knowledge on where to refer or what to say, access to prag-
matic programs, resources or referral processes, and their own
lack of motivation. The emerging role for physicians/NPs was
as a promoter of physical activity guidelines and a facilitator
of referral to exercise programs and resources. Interventions
should include education on key messages, enablement of
behavior change, persuasion, and environmental
restructuring. Guidelines, communications/marketing or ser-
vice provision are potential policy categories that should be
considered for delivery of interventions.
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