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Abstract
Background: Physical therapists play a key role in providing first-line knee osteoarthritis treat-
ments, including patient education and exercise therapy.
Objectives: Describe Australian physical therapists’ awareness of guidelines; reported practi-
ces; and beliefs about capability, opportunity, motivation, and evidence.
Methods: An online cross-sectional survey was completed by physical therapists prior to attend-
ing the Good Living with osteoArthritis from Denmark (GLA:D�) Australia training courses (March
2017 to December 2019). The survey instrument was developed by an expert panel and was
informed by the Theoretical Domains Framework.
Results: 1064 physical therapists from all Australian states and territories participated. 11%
(n = 121) could name an accepted guideline, 98% agreed it was their job to deliver patient educa-
tion and exercise therapy, and 92% agreed this would optimise outcomes. Most reported provid-
ing strength exercise (99%), written exercise instructions (95%), treatment goal discussion (88%),
and physical activity advice (83%) all or most of the time. Fewer provided aerobic exercise
(66%), neuromuscular exercise (54%), and weight management discussion (56%) all or most of the
time. Approximately one quarter (23�24%) believed they did not have the skills, knowledge, or
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confidence to provide education and exercise therapy recommended by guidelines, and just 48%
agreed they had been trained to do so.
Conclusion: Australian physical therapists treating knee osteoarthritis typically provide
strength-based home exercise with written instructions, alongside goal setting and physical
activity advice. Just one in nine could name a guideline. Education and training activities are
needed to support physical therapists to access, read and implement guidelines, especially for
aerobic and neuromuscular exercise, and weight management.
© 2021 The Authors. Published by Elsevier España, S.L.U. on behalf of Associação Brasileira de
Pesquisa e Pós-Graduação em Fisioterapia. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
Introduction

Clinical practice guidelines consistently recommend patient
education, exercise therapy, and weight management as
first-line care for people with osteoarthritis.1�4 Patient edu-
cation combined with exercise therapy has compelling evi-
dence of effectiveness5,6 and cost-effectiveness,7,8 and can
avert the need for surgery,9,10 potentially providing substan-
tial health system savings.11 Alongside condition specific
knowledge and treatment options, key recommended foci
for patient education for people with knee osteoarthritis
include promoting the importance of self-management, goal
setting, exercise and physical activity, and weight
management.2,4,12 There appears to be no single form of
exercise therapy with superior outcomes,5 with guidelines
recommending varying combinations of strength, aerobic,
and neuromuscular exercise.1�4

Physical therapists play a key role in implementing
patient education and exercise therapies to people with
knee osteoarthritis.13 Therefore, they must possess requisite
capability, opportunity, and motivation to do so.14�16 These
key enablers of guideline implementation in primary care17

are currently not well understood in regard to physical
therapists’ provision of first-line care to people with knee
osteoarthritis. Available research indicates positive atti-
tudes toward evidence-based practice18 and a belief among
most physical therapists that patient education, exercise
therapy, and weight management are key treatments for
people with knee osteoarthritis.19 A recent mixed-methods
study of Australian-based physical therapists working in a
single hospital outpatient setting reported high confidence
in strength exercise prescription, but not in aerobic exercise
prescription, or pain and weight management.20 These likely
skills gaps related to pain and weight management have
been further highlighted in a recent large survey based study
including physical therapists, physical therapy students,
nurses, general practitioners, and registrars from Australia,
New Zealand, and Canada.21 A deeper understanding of
physical therapy practice related to first-line care for knee
osteoarthritis, along with capability, opportunity, and moti-
vation to implement, may help guide professional develop-
ment initiatives in Australia.

The primary aims of this study were to describe Australian
physical therapists’ (i) awareness of guidelines; (ii) reported
practices related to first-line treatments; (iii) beliefs about
capability, opportunity, and motivation to provide first-line
treatments; (iv) beliefs about evidence supporting, and confi-
dence to implement, specific exercise prescription and
weight management discussion; and (v) beliefs regarding
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exercise and physical activity practices. Secondary aims of
this study were to determine the relationship of reported
exercise prescription and weight management discussion with
beliefs about evidence supporting these practices, confidence
to implement these practices, post-graduate training comple-
tion and clinic setting; and to provide proposed evidence-
based behavior change intervention functions22 to address
evidence-practice gaps identified.
Methods

The research design was a cross-sectional survey of physical
therapists. Reporting of this study has been guided by the
Checklist for Reporting Results of Internet E-Surveys (CHER-
RIES).22 Ethical approval was granted by La Trobe Univer-
sity’s Human Ethics Research Committee (S16-51).

Development and testing

The online survey (Supplemental Online Material) was
developed by members of the research team (CJB, NAL,
KMC, JLK), and guided by osteoarthritis guidelines.1�4

Questions covered (i) awareness (yes or no) and ability to
name accepted knee osteoarthritis guidelines; (ii) beliefs
about physical and psychological capabilities, physical and
social opportunity, and reflective motivation to provide
education and exercise therapy to people with knee osteo-
arthritis; (iii) reported practices related to education and
exercise therapy; (iv) beliefs about evidence supporting,
and confidence to implement, specific exercise prescription
and weight management support; and (v) beliefs regarding
exercise and physical activity practices when treating peo-
ple with knee osteoarthritis. Questions related to beliefs
about capability, opportunity, and motivation were struc-
tured based on components of the Theoretical Domains
Framework.14,16 Participant characteristics including years
of experience and post-graduate training completion were
also collected.

The survey was piloted by members of the research team
and three physical therapists working in the lead author’s
(CJB) clinical network. The final survey was administered
using ‘Survey Monkey�’ (San Mateo, United States) soft-
ware. The opening page included an information statement
outlining the expected length of time to complete the sur-
vey (12 min), how data would be stored and protected, who
the chief investigator was, the purpose of the study, and a
tick box for informed consent.

http://creativecommons.org/licenses/by/4.0/
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Recruitment

Data were collected on a convenience sample of physical
therapists attending a Good Living with osteoArthritis from
Denmark (GLA:D�) Australia training course between March
2017 and December 2019. Participation occurred during the
first 15 min of these training courses, before any content
was taught, as a standard component of the training. Train-
ing course attendees who did not wish to participate could
either not open the survey link shared, or decline consent on
the first page, which would end the survey.

Data synthesis and analysis

Primary and secondary aims of the study (see Supplementary
file 1.2) were exported from ‘Survey Monkey�’ to Excel for
synthesis and analysis. All data were analysed anonymously.

Primary aims: The proportion of physical therapists stat-
ing they were aware of, and able to name an accepted
guideline in free text was evaluated. To be considered an
‘accepted’ guideline for knee osteoarthritis, the named
guideline needed to focus on osteoarthritis and be from a
recognised professional body, e.g. Osteoarthritis Research
Society International (OARSI).2,4

Reported practices related to education and exercise
therapy when treating people with knee osteoarthritis were
summarised as the proportion who stated ‘never’, ‘rarely’,
‘some of the time’, ‘most of the time’, and ‘all the time’.
Beliefs about capability, opportunity and motivation were
summarised as the proportion who stated ‘strongly agree’,
‘agree’, ‘neither agree or disagree’, ‘disagree’, and
‘strongly disagree’. Beliefs about evidence supporting spe-
cific forms of exercise prescription (strength, aerobic, neu-
romuscular) and weight management were summarised as
the proportion who stated ‘strongly supports’, ‘supports’,
‘unclear’, and ‘does not support’. Confidence to implement
specific forms of exercise (strength, aerobic, neuromuscu-
lar) and weight management were summarised as the pro-
portion who stated ‘very confident’, ‘confident’, ‘average’,
‘below average’, ‘not confident at all’, and ‘I do not use this
intervention’. Beliefs about exercise and physical activity
practices were summarised as the proportion who stated
‘true’, ‘false’, and ‘unclear’.

Secondary aims: Chi-square tests for independence (X2)
were used to determine the relationship between practices
(all or most of the time) of specific exercise prescription
(strength, aerobic, neuromuscular), and weight manage-
ment with (i) beliefs about evidence supporting (supports/
strongly supports) and confidence to implement (confident/
very confident) these specific interventions, (ii) post-gradu-
ate training completion (yes/no), and (iii) clinic setting
(public/private). Effect sizes (ES) were calculated using Phi
for 2 £ 2 contingency tables and Cramer’s V for larger than
2£ 2 contingency tables. Chi-square comparisons were com-
pleted in Statistical Package for the Social Sciences (SPSS)
version 26 with an a level set at 0.05. Effect sizes were cate-
gorised as negligible (< 0.10), small (� 0.10 but < 0.30),
moderate (� 0.30 but < 0.50), or large (� 0.50).23

Only relationships categorised as small or greater were
considered relevant to inform recommendations to address
evidence-practice gaps. For a finding to be considered an
important evidence-practice gap needing to be addressed,
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at least 10% of respondents were required to: (i) not provide
the guideline-recommended intervention all or most of the
time; (ii) not agree or strongly agree with the statement;
(iii) not to report confidence in providing the intervention;
or (iv) not to believe the intervention had supporting
evidence.
Results

1064 respondents (out of 1068) of varying years of experi-
ence (362 [34%], <5 years; 208 [20%], 5-10 years; 113 [11%],
11-15 years; 381 [36%], >15 years) consented to participate.
The remaining four participants did not start the survey. 379
(37%) had post-graduate training (Masters or PhD); and 746
(73%) were from private work settings, 205 (20%) were from
public work settings, and 77 (7%) were from mixed private
and public work settings.

Primary outcomes: Thirty-eight percent (401/1064) of
respondents stated they were aware of clinical practice
guidelines for the management of knee osteoarthritis, with
11% (121/1064) being able to name at least one accepted
guideline. The most commonly named guidelines were
OARSI2,4 (4%, n = 47), National Institute for Health Care
Excellence (NICE)24 (4%, n = 46), and Royal Australian Col-
lege of General Practitioner (RACGP)1 (4%, n=43). Reported
education and exercise therapy practices are presented in
Fig. 1. Beliefs about capability, opportunity, and motivation
to implement education and exercise therapy following cur-
rent clinical practice guidelines are presented in Fig. 2.
Reported confidence to implement specific exercise pre-
scription and weight management education practices are
presented in Fig. 3. Beliefs about evidence supporting spe-
cific exercise prescription and weight loss; and exercise pre-
scription and physical activity are presented in Fig. 4.

Secondary outcomes: The relationships between provid-
ing specific exercise prescription and discussing weight man-
agement all or most of the time with beliefs about evidence
and confidence to provide these interventions, completion
of post-graduate training, and clinic setting are presented in
Table 1. Proposed evidence-based behaviour change inter-
vention functions mapped to key survey findings are sum-
marised in Table 2.
Discussion

Most Australian physical therapists believe it is their job to
deliver guideline-recommended care, and that doing so will
optimise patient outcomes, yet struggled to name an accepted
guideline. Aligning with guideline-recommended care,1�4

most respondents (83�88%) reported patient education practi-
ces including facilitating goal setting and providing physical
activity advice all or most of the time, which can optimise
exercise adherence and self-management.26,27 Additionally,
99% of respondents reported providing strength exercise all or
most of the time, which is a guideline recommended exercise
therapy1-4 capable of improving pain and function,5 and reduc-
ing the risk of osteoarthritis progression.28

Our findings indicate that strength exercise prescription
is embedded in Australian physical therapy practice for knee
osteoarthritis, regardless of confidence to provide it, post-



Fig. 1 Reported education and exercise therapy practices when treating people with knee osteoarthritis.
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graduate training completion, or clinical setting (public/pri-
vate). Aerobic and neuromuscular exercise were prescribed
less often than strength, despite equivalent evidence sup-
porting these exercise therapies to improve pain and func-
tion in people with knee osteoarthritis.5 Aerobic exercise
has the added benefit of improving comorbidity manage-
ment,29 and neuromuscular exercise can assist in allowing a
substantial proportion of people with knee osteoarthritis to
delay and potentially avoid surgery.9,10
Fig. 2 Beliefs about capabilities, opportunities and motivations r
with knee osteoarthritis following current clinical practice guidelines
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Exercise therapy appears to be primarily prescribed by
Australian physical therapists via home-based programs,
guided by written instructions aimed at enhancing adher-
ence. Just one in four therapists provided video instructions,
despite the perceived value of exercise videos among
patients, and their potential to improve adherence.30 Low
use of video instructions may reflect preferences of people
with knee osteoarthritis or inadequate time of physical
therapists during consultation. Compared to home-based
elated to implementing education and exercise therapy people
.



Fig. 3 Reported confidence to implement specific components of education and exercise therapy for people with knee osteoarthritis.
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exercise programs, far fewer respondents reported facilitat-
ing supervised exercise programs all or most of the time,
despite nine out of 10 respondents believing supervised
exercise was more effective. The discord between imple-
mentation and perceived value of supervised exercise may
be explained by limited organisational resources identified
in this study, and other supervised exercise participation
barriers identified in previous research, including conflicting
demands on patient time (family, work) and out of pocket
costs associated with supervision.31

Approximately half of our respondents reported writing
down key education points, and just 12% referred to addi-
tional online resources all or most of the time. Given that
recall of verbally provided medical information can be 20%
or lower,32,33 bridging this evidence-practice gap and
Fig. 4 Beliefs about evidence supporting specific exercise prescrip
ples and physical activity.
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supporting physical therapists to provide additional educa-
tion resources to people with knee osteoarthritis is encour-
aged. Recent cross-sectional work indicates the provision of
printed information by physical therapists alongside pre-
scription of self-management strategies, makes it three
times more likely these strategies will be adhered to.34

Because internet content related to musculoskeletal pain
education is often inaccurate, including on non-commercial
websites, development and evaluation of accurate and
trusted online resources for people with knee osteoarthritis
should be a research priority.35,36

We identified a large evidence-practice gap related to
weight-management in Australian physical therapists. Ninety-
six percent of respondents believed weight loss was sup-
ported by evidence for knee osteoarthritis, but only 56%
tion and weight management; and exercise prescription princi-
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discussed weight management all or most of the time. Addi-
tionally, one in two physical therapists in this study were not
confident to discuss weight management, a finding which is
consistent with low confidence reported in qualitative
research with physical therapists working in Australia.20

Addressing this evidence-practice gap is especially important,
considering most people with knee osteoarthritis presenting
to physical therapists are overweight,37 and they appear open
to physical therapists providing weight management support
to them if they have adequate knowledge and skills.38

Recommendations to bridge current evidence-
practice gaps

Our findings highlighting numerous barriers to physical
therapists providing guideline-recommended education and
exercise therapy for knee osteoarthritis, allow us to propose
numerous potential solutions (Table 2). Better guideline dis-
semination may help, with just one in nine respondents able
to name an accepted knee osteoarthritis clinical practice
guideline. This indicates most either did not consult guide-
lines or could not recall guidelines they consulted. However,
considering criticism of osteoarthritis guidelines for a lack of
guidance on how to provide recommended care,3,39 we
encourage a far broader consideration of potential strate-
gies to bridge the evidence-practice gaps we have identi-
fied. We strongly encourage education and training of
Australian physical therapists, with nearly a quarter of
respondents feeling they did not have the skills or knowl-
edge to deliver, and less than half agreeing they had been
trained to deliver, guideline-recommended education and
exercise therapy to people with knee osteoarthritis.14,25

This recommendation is further emphasised by the identified
relationships between believing there is supporting evidence
for, and frequency of providing, aerobic and neuromuscular
exercise and education about weight management.

Education and training initiatives to improve physical
therapist confidence is strongly encouraged, with findings
indicating one in four were not confident to provide educa-
tion and exercise therapy to people with knee osteoarthri-
tis.25 Additionally, more than half were not confident in
managing unmotivated patients, and a large proportion
(29�49%) reported average or lower confidence to deliver
the specific components of education and exercise therapy
we surveyed. This included interventions like strength exer-
cise and physical activity participation education, which
most provided all or most of the time, indicating a substan-
tial proportion of physical therapists frequently provide
interventions they are not confident with. Our secondary
analysis indicates that addressing confidence through educa-
tion and training may be important to increase the fre-
quency of aerobic and neuromuscular exercise prescription,
and weight management discussion from Australian physical
therapists when treating people with knee osteoarthritis.
Additional behaviour change techniques warranting consid-
eration to increase the frequency in which these guideline
recommended interventions are provided, include persua-
sion (e.g. marketing, patient stories) and incentivisation.25

Physical therapist training and support to implement guide-
line recommended care is increasingly being offered (e.g.
GLA:D� Australia,40 NSW Osteoarthritis Chronic Care Pro-
gram41) and accepted by health services in Australia.42



Table 2. Survey findings related to delivering guideline-recommended education and exercise therapy mapped to proposed evidence-based behaviour change intervention
functions.24

COM-B TDF Key survey findings* related to delivering guideline-
recommended education and exercise therapy

Proposed evidence-based behaviour change
intervention functions

Capability -physical Training and skills 23% did not agree they had the skills.
52% did not agree they had been trained.
Small relationship between post-graduate training
completion and providing neuromuscular exercise and
discussing weight management all or most of the time.

Training in how to provide patient education and exer-
cise therapy, particularly in those without post-gradu-
ate training.

Capability-psychological Knowledge 24% of respondents did not agree they knew how.
20% and 13% did not believe evidence supported aero-
bic and neuromuscular exercise.
Knowledge and practice (all or most of the time):
small relationship between believing evidence sup-
ported and aerobic and neuromuscular exercise and
discussing weight management.

Education and training about how to provide patient
education and exercise therapy.
Education about evidence supporting aerobic and neu-
romuscular exercise.

Opportunity-physical Organisational resources 34% did not agree their organisation had all the neces-
sary resources.
Small relationship working in a public setting and dis-
cussing weight-management all or most of the time.

Environmental restructuring and enablement to
ensure appropriate resources (time and facilities) and
support to deliver exercise therapy, and dietetics
access (e.g. reflecting public settings).

Motivation-reflective Beliefs about capabilities 24% were not confident, which increased to 53% when
the patient was not motivated.
Specific education: 30%, 39%, and 49% were not confi-
dent providing education related to self-management,
physical activity participation, and weight manage-
ment respectively.
Specific exercise: 29%, 46%, and 62% were not confi-
dent providing strength, aerobic, and neuromuscular
exercise, respectively.
Confidence and practice (all or most of the time):
moderate relationship between greater confidence
and providing neuromuscular exercise and discussing
weight management; small relationship between
greater confidence providing aerobic exercise.

Education to provide guidance on how to provide
patient education (focused on self-management,
physical activity, and weight management) and all
forms of exercise therapy (particularly neuromuscular
and aerobic exercise), with an emphasis on unmoti-
vated patients.
Persuasion and incentivisation to facilitate more fre-
quent aerobic and neuromuscular exercise, and
weight management discussion.

COM-B, Capability, Opportunity, Motivation � Behaviour domains; TDF, Theoretical Domains Framework domains.
* Findings where intervention was indicated for � 10% of respondents; or where there was a relationship of small (� 0.10) or greater effect size.
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However, key barriers to implementation of education and
exercise therapy by people with osteoarthritis identified in
Australia31,43,44 include health system funding, and referrer
(e.g. general practioner) buy in. Therefore, incentivisation
targetting both program delivery (e.g. improved service
funding) and program referral (e.g. payments for doctors to
refer) could be considered.

Approximately one third of physical therapists did not
believe their organisation had the necessary resources to
provide guideline-recommended education and exercise
therapy. This highlights a potential need for environmental
restructuring and enablement to increase time available to
deliver care, and provide facilities for physical therapists to
deliver exercise therapy (e.g. dedicated exercise space and
equipment).25 Further, improved funding for physical ther-
apy services, and implementation of novel service delivery
models to improve efficiency (e.g. group supervision) and
access (e.g. telehealth) should also be considered to better
enable the implementation of education and exercise ther-
apy for people with knee osteoarthritis.25,31

Limitations

The generalisability of our sample requires consideration.
Physical therapists were recruited from GLA:D� Australia
training, which provides training to implement education
and exercise therapy for osteoarthritis. Therefore, applica-
bility of results may be limited to Australian physical therapy
practice. Further work repeating our evaluation in physical
therapist samples from other countries is encouraged. Par-
ticipants were likely to be aware of their limitations and
motivated to learn, and potentially less confident than those
not choosing to attend training. Additionally, they may have
had some understanding about the importance of first-line
care for knee osteoarthritis. Despite these limitations
related to our recruitment, our response rate was greater
than 99% and our cohort represented an estimated 4% of Aus-
tralian physical therapists in all states and territories (1064/
»26 000).45 It is not clear how accurately participants’ sur-
vey responses may reflect their actual clinical practice.
Nonetheless, responses were anonymous, improving the
likelihood of honest responses. Our survey included a limited
number of questions, and did not cover all potential barriers
and enablers to physical therapists providing guideline-rec-
ommended care to people with knee osteoarthritis.14,25

Future qualitative research (e.g. focus groups) is encour-
aged to explore findings of this study in more detail, includ-
ing how to address identified guideline-practice gaps. When
considering the broader socioecological context,46 other
potential practice influences should also be considered,
including at community (e.g. culture, patient expectations)
and policy (e.g. funding) levels.17,34
Conclusion

Most aspects of Australian physical therapy practice align
with guideline-recommended care, including the provision
of education related to goal setting and physical activity,
and strength-based home exercise programs. Yet, few physi-
cal therapists could name an accepted guideline, indicating
limited direct engagement with these information sources.
861
Nearly a quarter felt they did not have the skills, knowledge,
or confidence to deliver, and less than half agreed they had
been trained to deliver, guideline-recommended education
and exercise therapy. Education and training activities are
needed to support physical therapists to access, read, and
implement guidelines, especially for aerobic and neuromus-
cular exercise, and weight management.
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