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Objective: Consistent evidence-practice gaps in osteoarthritis (OA) care are observed in primary care
settings globally. Building workforce capacity to deliver high-value care requires a contemporary un-
derstanding of barriers to care delivery. We aimed to explore barriers to OA care delivery among clini-
cians and students.
Design: A cross-sectional, multinational study sampling clinicians (physiotherapists, primary care nurses,
general practitioners (GPs), GP registrars; total possible denominator: n ¼ 119,735) and final-year
physiotherapy and medical students (denominator: n ¼ 2,215) across Australia, New Zealand and Can-
ada. Respondents answered a survey, aligned to contemporary implementation science domains, which
measured barriers to OA care using categorical and free-text responses.
Results: 1886 clinicians and 1611 students responded. Items within the domains ‘health system’ and
‘patient-related factors’ represented the most applicable barriers experienced by clinicians (25e42% and
20e36%, respectively), whereas for students, ‘knowledge and skills’ and ‘patient-related factors’ (16e24%
and 19e28%, respectively) were the most applicable domains. Meta-synthesis of qualitative data high-
lighted skills gaps in specific components of OA care (tailoring exercise, nutritional/overweight man-
agement and supporting positive behaviour change); assessment, measurement and monitoring;
tailoring care; managing case complexity; and translating knowledge to practice (especially among
students). Other barriers included general infrastructure limitations (particularly related to community
facilities); patient-related factors (e.g., beliefs and compliance); workforce-related factors such as
inconsistent care and a general knowledge gap in high-value care; and system and service-level factors
relating to financing and time pressures, respectively.
.M. Briggs, School of Physiotherapy and Exercise Science, Curtin University, GPO Box U1987, Perth, WA 6845, Australia.
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Conclusions: Clinicians and students encounter barriers to delivery of high-value OA care in clinical
practice/training (micro-level); within service environments (meso-level); and within the health system
(macro-level).

© 2019 Osteoarthritis Research Society International. Published by Elsevier Ltd. All rights reserved.
Introduction

Transformative changes to the way health systems provide care,
including clinical practice behaviours and clinical education, are
needed to support population ageing and address the increasing
disability burden of non-communicable diseases (NCDs)1e3.
Consideration of osteoarthritis (OA) care is essential, since it is
frequently present as a primary condition or as part of a multi-
morbidity presentation4. Transformation requires an assessment
of the capacity of the workforce to provide high-value care; that is,
care for which evidence supports its effectiveness and the proba-
bility of benefit exceeds that of harm5. Specifically, addressing
barriers to care delivery through targeted upskilling of the work-
force and trainees, optimising workforce configurations and cadres
and implementing novel models of service delivery1,2,6e8.

Clinical guidelines and models of care for OA consistently
recommend effective, first-line therapies such as exercise/physical
activity, education and support for self-management, and where
appropriate, weight loss and management of psychological
factors9e13. However, appraisals of OA guidelines consistently
identify limited guidance in how best to practically implement
these recommendations11,14e16. Substantial evidence-practice gaps
understandably persist in OA care17e23, across countries and
particularly in primary care settings. Evidence-practice gaps extend
across the primary care workforce, although discipline-specific
contextual factors are also likely to be important24. Many contem-
porary models of OA care for high-income economies involve
general practitioners (GPs), primary care nurses and physiothera-
pists as central care providers9, so understanding drivers of
evidence-practice gaps is particularly relevant for these practi-
tioners. As a corollary, consideration of the barriers to the delivery
of high-value OA care that are encountered by the emerging health
workforce in these disciplines, is also highly relevant25.

Lau et al.24 in a systematic review of reviews, identified multiple
and diverse barriers to delivery of evidence-based care for diverse
complex interventions in primary care settings. They organised
barriers into external contextual factors (macro-level),
organisation-level factors (meso-level), professional/personal fac-
tors (micro-level), and specific factors related to the nature of the
care intervention. These domains align with those of other imple-
mentation and/or behaviour change frameworks26e28. Evaluating
barriers to high-value care delivery according to empirically-
derived implementation/behaviour change frameworks is impor-
tant, since the breadth of issues and their interdependencies are
more likely to be identified from such an approach, increasing the
chances for successful interventions and/or system reform
initiatives.

A recent systematic review and meta-synthesis of qualitative
studies published between 2006 and 2015 cited a range of barriers
to implementation of evidence-based OA care29. Only one of the
eight primary studies reported the use of any theoretical frame-
work to guide the study. Subsequent qualitative studies have been
limited to single nations or disciplines and have not considered
barriers encountered by students30e32, while other reviews have
considered barriers to implementation of a single-class of in-
terventions such as exercise33. The aim of this study was to
undertake a large, multi-national, mixed-methods evaluation of
barriers to implementing high-value OA care as identified by pri-
mary care providers and students and to report these against
common domains of implementation science frameworks.

Methods

Design

A multi-national, cross-sectional survey across Australia, New
Zealand and Canada conducted from AprileDecember 2017. Here,
we report on the perceived barriers to implementation of high-
value OA care, while confidence and attitudes related to compo-
nents of OA care delivery will be reported separately (under re-
view). Human Research Ethics Committees at all participating
institutions granted approval to undertake the study. Reporting is
consistent with the STROBE statement for cross-sectional studies
(Supplementary file 1).

Participants and settings

Practicing and pre-licensure clinicians (students) were
recruited. Practicing clinicians included physiotherapists, primary
care nurses, GPs and GP registrars. For pragmatic reasons, GPs were
recruited in Australia and New Zealand only and GP registrars were
recruited in Australia only. Inclusion criteria for clinicians were: 1)
current registration to practice in one of the three nations; and 2)
enrolled in the Australian GP Training Program (GP registrars only).
Pre-licensure clinicians included students enrolled in their final
year of physiotherapy or medical training in 2017 at one of eight
University programs in Australia, New Zealand or Canada. Given the
custom outcomes used, we did not define a sample size a priori.

Recruitment

Recruitment of clinicians was undertaken through advertise-
ments disseminated by national professional bodies (see Ac-
knowledgements) and University Alumni offices and/or academic
departments. Students were invited to participate through aca-
demic staff at their University.

Protocol

Recruitment was undertaken in phases over 2017, according to
the availability of professional bodies to disseminate invitations,
and appropriate timing in academic curriculum calendars. Clini-
cians were directed to a secure data collection portal powered by
Qualtrics™ (Sydney, Australia). Students completed the survey
during a lecture or tutorial or at home, either online using Qual-
trics™, or on a paper survey developed for Optical Mark Read
scanning to digitally identify responses.

Outcomes

The survey (Supplementary file 2) collected data on de-
mographic, employment and educational history characteristics.
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Barriers to the delivery of high-value care for people with OA were
measured with custom-designed survey items (n ¼ 13 for clini-
cians; n ¼ 12 for students), informed by recent systematic re-
views24,29, an expert international panel and mapped to six
domains aligned with implementation science frameworks.24,26,28

Thirteen items spanned the domains of ‘knowledge and skills in
OA care’; ‘evidence and intervention factors’; ‘workplace/clinical
placement factors’; ‘health system factors’; ‘patient factors’; and
‘other factors’ and were measured on a 4-point Likert scale (1 ¼ not
at all applicable tome; to 4¼ highly applicable to me). Respondents
who selected a score�2 for an itemwithin the domains ‘knowledge
and skills’; ‘workplace/clinical placement factors’ (clinicians only);
or ‘other factors’ were asked to provide a written response to
explain the perceived barrier(s).

Survey items were subject to content validity testing using the
method proposed by Polit et al.34. A multidisciplinary panel of 12
independent, international experts (Supplementary file 3) itera-
tively rated and commented on the relevance of the survey items
over two rounds, fromwhich a modified kappa (k*) was calculated
per item. At the completion of round 2, all items remained above
the threshold for k* being evaluated as ‘excellent’ (i.e., >0.74; range
achieved with 95% CIs: 0.78 (0.71, 0.84) to 1.00 (1.00, 1.00)) for
content validity.

Data analysis

Continuous data were summarized using mean and standard
deviations by discipline. Categorical data were summarized using
frequency distributions and compared with chi square statistics.
Data were analysed with IBM SPSS Statistics Version 25, with
clinician and student data analysed separately and level of statis-
tical significance set at P < 0.05. Free-text data were analysed using
a summative content analysis approach35. We adopted the analytic
framework published by Cunningham et al.36.

Free text data were content-analysed separately by discipline by
primary analysts (AMB, EH, LD). First, primary analysts read all
responses across the disciplines. Second, one analyst re-reviewed
all physiotherapy clinicians' responses to inductively derive a
‘base’ coding framework of first-order (detailed) codes. Third, the
base coding frameworkwas verified by two researchers using a 20%
sample of responses and changesweremade according to feedback.
Fourth, coding was undertaken against the revised base framework
and another 20% sample of coded data was re-verified by up to two
researchers. Fifth, the final base framework was deductively
applied to other disciplines' responses for coding. Sixth, coding was
performed for each remaining discipline and was again verified by
up to two other researchers based on a 20% sample of responses per
discipline. Discordance in coded data ranged from 1.9e6.7% for
clinician data and 0.4e3.6% for student data. Seventh, researchers
(AMB, EH and HS) then amalgamated first-order codes into second-
order codes (sub-themes) and mapped these into overarching
third-order codes (themes) to derive a meta-synthesis. Code fre-
quencies were calculated for each first-order theme to give an
indication of prominence.

The results reported are crude and descriptive estimates only,
unadjusted for potentially relevant co-variables.

Results

Demographic characteristics

Table I provides a summary of the demographic characteristics
of valid responses (i.e., where data were provided) by clinicians
(n ¼ 1886) and students (n ¼ 1161) and the proportions of partic-
ipants from the total possible populations sampled. 1127 (60%)
clinician responses were provided from Australia, 366 (19%) from
New Zealand and 393 (21%) from Canada. 683 (59%) student re-
sponseswere provided fromAustralia, 270 (23%) fromNew Zealand
and 208 (18%) from Canada.

Barriers to implementing OA care

Table II details the perceived applicability of barriers to OA care
across five domains, by clinical discipline and student groups and
by level of applicability. Figures. 1 and 2 illustrate barriers deemed
most important (‘applicable’ or ‘highly applicable’). ‘Health system’

and ‘patient-related factors’ were the most relevant to clinicians,
whereas for students, ‘personal knowledge and skills’ and ‘patient-
related factors’were the most relevant (Fig. 1). A greater proportion
of GPs and GP registrars cited ‘health system’ and ‘patient related’
factors as applicable or highly applicable barriers to OA care de-
livery, whereas nurses more frequently cited ‘personal knowledge
and skills’ [Fig. 2(A)]. A greater proportion of medical students
perceived barriers to OA care delivery compared to physiotherapy
students across all domains, except for ‘evidence and interventions’
[Fig. 2(B)].

Personal knowledge and skills
Overall, 37e88% of clinicians and 68e85% of students perceived

barriers to OA care in the domain of knowledge and skills, at any
level of applicability. The results that follow all relate to any level of
applicability (‘somewhat applicable’, ‘applicable’, or ‘highly appli-
cable’) in order to reflect the maximum scope of relevant barriers.
Nurses consistently cited these barriers as being more applicable to
their context than other disciplines, particularly in relation to
awareness of OA care guidelines (i.e., knowingwhat care to provide)
(87%), and dealing with comorbidities (70%). Compared with
physiotherapists (37%); a greater proportion of nurses (65%), GPs
(59%) and GP registrars (69%) reported a larger skills deficit in OA
care delivery (i.e., skills in how to deliver care). Both physiotherapy
and medical students reported knowledge of guidelines to be an
applicable barrier to care (77% and 86%, respectively).

Evidence and interventions
Most clinicians (73e87%) and students (72e77%) identified that

OA guidelines were relevant to their practice and their case-mix.
Despite this perception, guideline accessibility and interpret-
ability were cited as applicable barriers to OA care delivery by
43e59% and 30e52%, respectively, of clinicians and 40e53% and
43e51%, respectively, of students.

Workplace setting
For the majority of physiotherapists (71%) and students

(70e78%), timewas not a barrier to high-value OA care, whereas for
nurses (44%), GPs (57%) and GP registrars (41%) time was an
applicable barrier. While just over one-third of physiotherapists
(35%), nurses (36%) and GP registrars (41%) cited practice behav-
iours of colleagues to be a barrier to OA care delivery; half of GPs
(50%) cited this as a barrier. Similarly, more medical students (51%)
compared to physiotherapy students (35%) cited colleagues’
behaviour to be a barrier to care. Whereas physiotherapists (53%)
and GPs (62%) identified lack of team-based care in their workplace
as a barrier to care, nurses (35%), GP registrars (34%) and students
(35%) considered this less applicable to their settings. Infrastructure
issues were identified as a barrier to OA care delivery by 37e57% of
clinicians.

Health system factors
More than half (48e70%) of clinicians identified financing as a

barrier to high-value OA care, particularly GPs, with 70% citing this



Table I
Clinicians' and students’ demographic characteristics. Data presented as mean (SD), unless stated otherwise

Descriptor Physiotherapists Primary
care nurses

General
practitioners

General
practitioner
registrars

Pooled
clinicians

Medical
students

Physiotherapy
students

Pooled
students

Total population availablex AU: 28,921y
CA: 11,355z
NZ: 2,854x

AU: 43,271k
CA: 500¶
NZ: 3,354#

AU: 19,749**
NZ: 4,242yy

AU: 5,489zz 119,735 1215 1000 2215

Respondents, n (% population) 1380 (3.2) 158 (0.3) 267 (1.1) 81 (1.5) 1886 (1.6) 465 (38.3) 696 (69.6) 1161 (52.4)
Gender, n (% female) 1026 (74.5) 155 (98.1) 185 (69.1) 56 (69.1) 1422 (75.4) 279 (60.0) 458 (65.9) 737 (63.5)
Age, years 40.1 (12.3) 48.0 (11.7) 44.1 (11.6) 33.4 (6.6) 41.0 (12.3) 25.1 (3.4) 24.0 (3.5) 24.5 (3.5)
Years registered to

practice [min, max]
16.1 (12.3)
[1e56]

20.0 (13.1)
[1e50]

13.4 (12.2) [1e52] 3.2 (2.0) [1e12] 15.5 (12.5) [1e56]

Years registered including care
for people with OA [min, max]

13.7 (11.1)
[0e56]

12.7 (10.4)
[0e47]

13.1 (11.9) [0e45] 2.6 (1.5) [0e6] 13.1 (11.2) [0e56]

Clinical practice hours/
week [min, max]

28.8 (12.3)
[0e69]

25.2 (11.1)
[0e50]

29.1 (11.2) [0e70] 30.8 (11.6) [0e60] 28.6 (12.0) [0e70]

Clinical role includes
OA care e n (%) yes

1207 (88.6) 118 (78.7) 252 (96.6) 75 (96.2) 1652 (89.2)

Currently caring for patients with OA e n (%)
0 patients/week 21 (1.7) 2 (1.7) 0 (0) 3 (4.1) 26 (1.6)
1e5 patients/week 419 (34.9) 58 (49.6) 76 (30.3) 43 (58.1) 596 (36.6)
6e10 patients/week 405 (33.7) 31 (26.5) 105 (41.8) 23 (31.1) 564 (34.3)
11e20 patients/week 222 (18.5) 17 (14.5) 56 (22.3) 4 (5.4) 299 (18.2)
>20 patients/week 135 (11.2) 9 (7.7) 14 (5.6) 1 (1.4) 159 (9.7)

Completed OA-specific PD in
last 5 years^ - n (%) yes

454 (33.3) 22 (14.7) 59 (22.6) 2 (2.6) 537 (29.0)

Awarded postgraduate qualification
in MSK health e n (%) yes

520 (38.2) 5 (3.3) 26 (10.0) 2 (2.6) 553 (29.9)

Primary site of clinical practice e n (%) yes
Private practice 709 (52.4) 116 (78.4) 227 (87.6) 63 (81.8) 1115 (60.7)
Public community
health centre

120 (8.9) 15 (10.1) 19 (7.3) 3 (3.9) 157 (8.5)

Residential aged-care facility 70 (5.2) 1 (0.7) 0 (0) 0 (0) 71 (3.9)
Tertiary hospital 236 (17.4) 4 (2.7) 0 (0) 5 (6.5) 249 (13.3)
Non-tertiary hospital 115 (8.5) 2 (1.4) 3 (1.2) 2 (2.6) 122 (6.6)
Other 104 (7.7) 10 (6.8) 10 (3.9) 4 (5.2) 128 (7.0)

Registrar training year - %
0 (not started) 3 (3.7)
1 20 (24.7)
2 16 (19.8)
3 29 (35.8)
4 12 (14.8)
5 0 (0)
6 1 (1.2)

Previous qualification e n (%) yes: 246 (52.9) 332 (47.7) 578 (49.8)
PhD* 3 (1.2) 0 (0) 3 (0.5)
Master (by research) 12 (4.9) 6 (1.8) 18 (3.1)
Master (by coursework) 8 (3.3) 24 (7.2) 32 (5.5)
Post-grad certificate/diploma 7 (2.8) 3 (0.9) 10 (1.7)
Bachelor with honours 72 (29.3) 103 (31.0) 175 (30.3)
Bachelor 173 (70.3) 206 (62.0) 379 (65.6)
Other 6 (2.4) 14 (4.2) 20 (3.5)

Experience in clinical training - % yes
Managing or assessing
a person with OA

425 (91.8) 584 (84.0) 1009 (87.1)

Developing or implementing
a chronic disease
management plan

370 (79.9) 441 (63.5) 811 (70.0)

x represents the maximum possible population size for each group. For clinicians, this does not necessarily reflect the total size of the population invited to participate as the
researchers had no control over the fidelity of invitations. For students, the population reflects the size of the population invited to participate.
OA: osteoarthritis; PD: professional development; MSK: musculoskeletal.
^PD defined as a duration of at least half a day of OA-specific education.

* Qualification subgroups may sum to greater than 100% as respondents could select more than one qualification option.
y Based on physiotherapists holding general registration in Australia in 2017.
z Based on 2017 membership of Canadian Physical Therapy Association.
x Based on 2017 working members of Physiotherapy New Zealand.
k Based on 2016 Australian workforce census data.
¶ Based on 2017 membership of Canadian Family Practice Nurses Association.
# Based on 2017 workforce census data from New Zealand Nursing Council.
** Based on 2016/17 members of the Royal Australian College of General Practitioners.
yy Based on registered General Practitioners in 2017 in New Zealand reported by Medical Council of New Zealand.
zz Based on 2017 enrolments in the Australian General Practice Training Program.
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Table II
Perceived applicability of the barriers to delivery of high-value OA care across domains, by discipline, as n (% )̂. The number of non-responders is also indicated for each item

Level of applicability Disciplines

Physiotherapists Primary care
nurses

General
practitioners

GP registrars Medical
students

Physiotherapy
students

Domain 1: Personal knowledge and skills
1.1: I am not aware of the current clinical guidelines describing best-practice non-pharmacologic and non-surgical care for osteoarthritis(OA),

so I don't know what care to provide
Not at all applicable 623 (48.8)a 17 (12.7)b 115 (46.6)a 36 (48.6)a 60 (14.5)x 158 (23.0)y

Somewhat applicable 525 (41.1)a 63 (47.0)a 103 (41.7)a 29 (39.2)a 212 (51.3)x 408 (59.5)y

Applicable 109 (8.6)a 38 (28.4)b 25 (10.1)a 8 (10.8)a 116 (28.1)x 104 (15.2)y

Highly applicable 20 (1.6)a 16 (11.9)b 4 (1.6)a 1 (1.4)a 25 (6.1)x 16 (2.3)y

Non-responders 103 24 20 7 52 10
1.2: I find dealing with comorbid conditions associated with OA too complex
Not at all applicable 639 (50.0)a 40 (29.9)b 124 (50.2)a,c 25 (33.8)b,c 116 (28.1)x 220 (32.0)x

Somewhat applicable 558 (43.7)a 68 (50.7)a 103 (41.7)a 38 (51.4)a 241 (58.4)x 403 (58.7)x

Applicable 72 (5.6)a 24 (17.9)b 17 (6.9)a 9 (12.2)a,b 50 (12.1)x 63 (9.2)x

Highly applicable 8 (0.6)a 2 (1.5)a 3 (1.2)a 2 (2.7)a 6 (1.5)x 1 (0.1)y

Non-responders 103 24 20 7 52 9
1.3: I feel comfortable in what care to provide, but lack skills in how to deliver the care*
Not at all applicable 804 (63.0)a 47 (35.1)b 101 (40.9)b 23 (31.1)b 112 (27.1)x 179 (26.1)x

Somewhat applicable 386 (30.2)a 68 (50.7)b 124 (50.2)b 41 (55.4)b 199 (48.2)x 356 (51.9)x

Applicable 79 (6.2)a 13 (9.7)a 18 (7.3)a 8 (10.8)a 88 (21.3)x 131 (19.1)x

Highly applicable 8 (0.6)a 6 (4.5)b 4 (1.6)a,b 2 (2.7)a,b 14 (3.4)x 20 (2.9)x

Non-responders 103 24 20 7 52 10
Domain 2: Evidence and interventions
2.1: Providing guideline-consistent care is difficult because clinical guidelines are difficult to access
Not at all applicable 673 (53.2)a 54 (40.9)b 120 (48.8)a,b 42 (56.8)a,b 246 (60.4)x 319 (46.6)y

Somewhat applicable 465 (36.8)a 50 (37.9)a 99 (40.2)a 22 (29.7)a 127 (31.2)x 312 (45.4)y

Applicable 114 (9.0)a 22 (16.7)b 22 (8.9)a,b 10 (13.5)a,b 31 (7.6)x 50 (7.3)x

Highly applicable 13 (1.0)a 6 (4.5)b 5 (2.0)a,b 0 (0)a,b 3 (0.7)x 4 (0.6)x

Non-responders 115 26 21 7 58 11
2.2: Providing guideline-consistent care is difficult because clinical guidelines are difficult to interpret
Not at all applicable 807 (63.8)a 64 (48.5)b 144 (58.5)a,b 52 (70.3)a 231 (56.8)x 336 (49.0)y

Somewhat applicable 396 (31.3)a 50 (37.9)b 82 (33.3)a 15 (20.3)a 146 (35.9)x 289 (42.1)y

Applicable 51 (4.0)a 15 (11.4)b 19 (7.7)a,b 7 (9.5)a,b 26 (6.4)x 59 (8.6)x

Highly applicable 11 (0.9)a 3 (2.3)a 1 (0.4)a 0 (0)a 4 (1.0)x 2 (0.3)x

Non-responders 115 26 21 7 58 10
2.3: Clinical guidelines are not relevant to my practice because the profile of my patients with OA is different to those from which clinical guidelines

have been derived
Not at all applicable 924 (73.0)a 96 (72.7)a 182 (74.0)a 64 (86.5)a 314 (77.1)x 484 (71.4)y

Somewhat applicable 278 (22.0)a 28 (21.2)a 56 (22.8)a 9 (12.2)a 84 (20.6)x 165 (24.3)x

Applicable 52 (4.1)a 8 (6.1)a 7 (2.8)a 1 (1.4)a 9 (2.2)x 26 (3.8)x

Highly applicable 11 (0.9)a 0 (0)a 1 (0.4)a 0 (0)a 0 (0)x 3 (0.4)x

Non-responders 115 26 21 7 58 18
Domain 3: Workplace/clinical placement factors
3.1: Delivery of best-practice non-pharmacologic and non-surgical care is too time consuming for me
Not at all applicable 896 (71.1)a 74 (56.5)b 106 (43.1)b 44 (59.5)a,b 284 (69.8)x 532 (77.7)y

Somewhat applicable 302 (23.9)a 42 (32.1)a,b 106 (43.1)b 25 (33.8)a,b 98 (24.1)x 125 (18.2)y

Applicable 48 (3.8)a 10 (7.6)a,b 23 (9.3)b 4 (5.4)a,b 23 (5.7)x 27 (3.9)x

Highly applicable 15 (1.2)a 5 (3.8)a,b 11 (4.5)b 1 (1.4)a,b 2 (0.5)x 1 (0.1)x

Non-responders 119 27 21 7 58 11
3.2: Colleagues within my workplace/clinical placement do not follow best-practice non-pharmacologic and non-surgical care for OA
Not at all applicable 820 (65.0)a 84 (64.1)a 122 (49.6)b 44 (59.5)a,b 200 (49.1)x 442 (64.6)y

Somewhat applicable 296 (23.5)a 36 (27.5)a,b 92 (37.4)b 21 (28.4)a,b 150 (36.9)x 198 (28.9)y

Applicable 106 (8.4)a 9 (6.9)a 25 (10.2)a 7 (9.5)a 53 (13.0)x 38 (5.6)y

Highly applicable 39 (3.1)a 2 (1.5)a 7 (2.8)a 2 (2.7)a 4 (1.0)x 6 (0.9)x

Non-responders 119 27 21 7 58 12
3.3: Team-based or interdisciplinary care, required for some patients, is not possible within my workplace/clinical placement
Not at all applicable 591 (46.9)a 85 (64.9)b 94 (38.2)a 49 (66.2)b 264 (64.9)x 446 (65.3)x

Somewhat applicable 394 (31.2)a,b 29 (22.1)b 95 (38.6)a 17 (23.0)a,b 107 (26.3)x 188 (27.5)x

Applicable 176 (14.0)a 9 (6.9)a 34 (13.8)a 6 (8.1)a 30 (7.4)x 46 (6.7)x

Highly applicable 100 (7.9)a 8 (6.1)a 23 (9.3)a 2 (2.7)a 6 (1.5)x 3 (0.4)x

Non-responders 119 27 21 7 58 13
3.4: I lack infrastructure (e.g., space, equipment) or other resources (e.g., written information resources, administrative support or staffing) to

deliver best practice non-pharmacologic and non-surgical care*
Not at all applicable 685 (54.3)a,b 56 (42.7)b,c 106 (43.1)c 47 (63.5)a e e

Somewhat applicable 389 (30.8)a 45 (34.4)a 82 (33.3)a 18 (24.3)a e e

Applicable 134 (10.6)a 19 (14.5)a 37 (15.0)a 8 (10.8)a e e

Highly applicable 53 (4.2)a 11 (8.4)a,b 21 (8.5)b 1 (1.4)a,b e e

Non-responders 119 27 21 7 e e

Domain 4: Health system factors
4.1: There are no financial incentives to deliver best practice non-pharmacologic and non-surgical care for OA
Not at all applicable 658 (52.4)a 58 (45.0)a 73 (29.7)b 36 (49.3)a 256 (63.2)x 446 (65.5)x

Somewhat applicable 289 (23.0)a 37 (28.7)a 70 (28.5)a 19 (26.0)a 81 (20.0)x 147 (21.6)x

Applicable 182 (14.5)a 22 (17.1)a,b 56 (22.8)b 11 (15.1)a,b 50 (12.3)x 68 (10.0)x

Highly applicable 127 (10.1)a 12 (9.3)a,b 47 (19.1)b 7 (9.6)a,b 18 (4.4)x 20 (2.9)x
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Table II (continued )

Level of applicability Disciplines

Physiotherapists Primary care
nurses

General
practitioners

GP registrars Medical
students

Physiotherapy
students

Non-responders 124 29 21 8 60 15
Domain 5: Patient-related factors
5.1: My patients seek care that does not align with current evidence
Not at all applicable 369 (29.4)a 65 (50.8)b 55 (22.4)a 18 (24.7)a 121 (29.8)x 266 (39.0)y

Somewhat applicable 546 (43.5)a 47 (36.7)a 116 (47.2)a 31 (42.5)a 169 (41.6)x 284 (41.6)x

Applicable 258 (20.6)a 13 (10.2)b 53 (21.5)a 19 (26.0)a 96 (23.6)x 111 (16.3)y

Highly applicable 82 (6.5)a 3 (2.3)a 22 (8.9)a 5 (6.8)a 20 (4.9)x 21 (3.1)x

Non-responders 125 30 21 8 59 14
5.2: My patients are unable to access appropriate care options due to their financial or geographic circumstances
Not at all applicable 3838 (30.5)a 37 (28.7)a 38 (15.4)b 18 (24.7)a,b 121 (28.6)x 266 (34.7)y

Somewhat applicable 518 (41.2)a 57 (44.2)a 97 (39.4)a 27 (37.0)a 180 (44.3)x 318 (46.)8x

Applicable 264 (21.0)a 20 (15.5)a 62 (25.2)a 21 (28.8)a 93 (22.9)x 111 (16.3)y

Highly applicable 91 (7.2)a 15 (11.6)a,b 49 (19.9)b 7 (9.6)a,b 17 (4.2)x 15 (2.2)x

Non-responders 124 29 21 8 59 16

^ represents valid percentage only, i.e., not including non-responders.
a, b, or c: denotes the proportion is not different to other practicing clinician disciplines with the same symbol (P < 0.05). For example, two or more disciplines with an ‘a’
symbol would have proportions that are not different to each other, while two disciplines with different symbols (e.g., ‘a’ and ‘b’) would have proportions that are significantly
different to each other.
x or y denotes the proportion is not different from other student discipline with the same symbol (P < 0.05). Where both student groups have the same symbol, there is no
difference in proportions. Where one student group has an x and the other y, there is a difference in proportions.
* linked to free-text response, where respondents were asked to provide an explanation for their selection.
Domain 6: ‘Other factors’ was a free-text response only (see Table V).
The specific question presented to respondents was: “In your day-to-day work (or clinical study for students), you may have encountered specific barriers to delivering best-
practice non-pharmacologic and non-surgical care to people with OA, such as education, supporting physical activity and nutritional/weight management. Below is a list of
barriers that people have told us about. Please indicate the relevance of each item to your situation.”

Fig. 1. Radar plot of mean percentages of clinicians and students (pooled) who cited barriers to delivery of OA care as applicable or highly applicable across five domains.
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as an applicable barrier. A moderate proportion of students
(35e37%) considered health financing as a barrier to OA care.

Patient-related factors
Whereas half (49%) the nursing respondents cited patients'

expectations as a barrier to OA care, this factor was substantially
more applicable to all other clinicians (71e78%) and students
(65e71%). The majority of clinicians (69e85%) and students
(65e71%) identified their patients’ inability to access care options
as a barrier.
Qualitative responses

The outcomes of the content analysis of free-text responses are
summarised in Tables IIIeV. A meta-synthesis of the main themes
and sub-themes identified for skills, infrastructure and ‘other’
barriers are provided below and summarised in Fig. 3.

Skills barriers
Specific skills-related barriers were perceived by 538 (29%)

clinicians and 456 (39%) students, resulting in 1042 and 1035,



Fig. 2. Radar plot of mean percentages of clinicians (A) and students (B), disaggregated by discipline, who cited barriers to delivery of OA care as applicable or highly applicable
across five domains.
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respectively, coded responses across 35 first-order codes
(Table III). Five overarching themes, supported by sub-themes,
were identified.

Theme 1: Lacking skills in specific components of OA care

A range of specific skills gaps were identified across clinical
disciplines and students, spanning the following sub-themes:

� Communication, education about OA and the inconsistent
relationship between pain and joint structure, and establishing
a therapeutic alliance. This perceived skills deficit also extended
to a lack of skills in managing patients with unhelpful beliefs
about pain; explaining low-value treatment options, prognosis
and recovery; and managing patients' expectations relating to
surgical care, pharmacological interventions, passive therapies
and imaging. Skills gaps in communication, education and co-
design of management plans were most notable for GPs,
nurses, GP registrars and students.

� Care co-ordination and support for self-management.
� Exercise prescription, including tailoring and selecting appro-
priate dose parameters. This was particularly relevant for GPs.
Physiotherapists, GPs and students noted a skills gap in delivery
of adjunctive therapies, such as manual therapies, aids and ap-
pliances, and electrotherapies.

� Behavioural and psychological support, particularly related to
motivational interviewing and supporting lifestyle changes.

� Nutritional and weight management care delivery, communi-
cation, education and motivation focusing on optimising nutri-
tion, diet and effective management of weight loss for
overweight or obese patients. This skill gap was strongly noted
across disciplines.

� The general approach to non-pharmacological and non-surgical
care, including inadequate knowledge of what care to provide,
and skills in delivery of the appropriate care.

� Delivery of pharmacological care/advice and procedures care.
� Peri-operative care.

Theme 2: Lacking skills in assessment, measurement, and
monitoring

A lack of skills in using OA specific outcomes was identified.
Nurses and students identified a lack of skills in clinical assessment
(examination, assessing disease severity), diagnostic criteria and
knowing when to reassess.

Theme 3: Lacking skills in tailoring care

The ability to tailor components of care was cited as a skills gap
across disciplines, most commonly by physiotherapy students.
Specific limitations in tailoring were attributed to socioeconomic,
demographic and geographic factors.

Theme 4: Lacking skills in managing case complexity

Managing complexity was identified as a skills gap by approxi-
mately 10% of clinicians and students. Complexity included man-
aging patients with severe unremitting pain, co- and multi-
morbidities, and patients with unhelpful beliefs about pain (e.g.,
hurt being equated with harm, fear avoidance).



Table III
Summary of themes, subthemes and first-order codes relating to skills barriers in delivery of OA care

Subthemes First-order codes Respondents providing a response to the first-order code, n (%) Demonstrative quote

PT NU GP GPr MStu PTStu

Theme 1: Lacking skills in specific components of OA care
1.1 Lack of skills in communication,

education and establishing
therapeutic alliance

1.1.1 Lack skills to effectively communicate/educate/
explain pathophysiology of OA and the inconsistent
relationship between pain and joint structural changes.

21 (6.0) 0 (0) 1 (0.9) 1 (2.7) 1 (0.4) 12 (5.9) It can be challenging to educate people regarding
imaging and how pain isn't correlated necessarily a
result of structural damage. I often find it challenging to
ask about other psychosocial/personal factors that may
seem intrusive, but relevant to pain, as it's beyond the
physical nature of their condition. We learn some
communication and interview strategies in school but
soft skills are hard to develop and implement in an
individual-specific manner. Although I often know the
message I want to get across it is often challenging as
one wrong word or phrase can set up fear beliefs in your
patient. [Physiotherapist; ID1291]

1.1.2 Lack skills in building trust/managing expectations
related to treatment options (including expectations/
requests for ‘hands on’ passive therapy, imaging,
surgical/pharmacological intervention, alternative/
complementary and other passive therapies including
internet-sourced therapies) in patients who expect
passive therapies and rapid responses to treatment.

24 (6.8) 0 (0) 7 (6.5) 4 (10.8) 8 (3.2) 5 (2.5)

1.1.3 Generally lack skills in communicating with, and
educating patients in health behaviour change,
developing appropriate management plans and
providing a realistic prognosis.

8 (2.3) 7 (16.3) 21 (19.6) 11 (29.7) 56 (22.2) 66 (32.4)

1.1.4 Lack skills in assessing the need for on-referral
(e.g., indication for referral to surgeon, dietician,
psychologist etc.) and actioning the on-referral.

30 (8.5) 4 (9.3) 8 (7.5) 4 (10.8) 29 (11.5) 17 (8.3)

1.1.5 Lack skills to communicate across cultural/
language barriers.

3 (0.9) 0 (0) 0 (0) 0 (0) 1 (0.4) 0 (0)

1.2 Lack of skills in care
coordination and support for
self-management

1.2.1 Lack skills in coordinating a multidisciplinary
team.

23 (6.6) 6 (14.0) 7 (6.5) 0 (0) 5 (2.0) 1 (0.5) Even though I may knowwhich resources to use, I don't
know how to access these resources or organise these
services for the patient. [Medical student; ID103]1.2.2 Lack skills in co-designing a self-management plan

with patients.
10 (2.8) 1 (2.3) 3 (2.8) 0 (0) 5 (2.0) 5 (2.5)

1.2.3 Lack skills in directing patients to non-clinical
services and community based resources (web-based
resources, community support groups).

7 (2.0) 2 (4.2) 7 (6.5) 5 (13.5) 4 (1.6) 1 (0.5)

1.3 Lack of skills in exercise
prescription and adjunctive
therapies

1.3.1 Lack skills to appropriately tailor an exercise
program and select appropriate dosage parameters (i.e.,
frequency, intensity, pacing, exercise mode, format:
group vs individual, part of body to exercise, duration of
treatment) to a broad range of patients.

37 (10.5) 7 (16.3) 37 (34.6) 5 (13.5) 22 (8.7) 32 (15.7) I had minimal musculoskeletal training at medical
school and GP training which only included very
minimal training on what exercises to do when etc. I
feel comfortable in providing very basic exercises but
lack the skills for more intense and focused exercises.
[GP registrar; ID340]1.3.2 Lack skill in manual therapy techniques. 12 (3.4) 0 (0) 1 (0.9) 0 (0) 1 (0.4) 14 (6.9)

1.3.3 Lack skills in utilising equipment for OA care, such
as braces, orthotics, walking aids.

3 (0.9) 0 (0) 2 (1.9) 0 (0) 3 (1.2) 3 (1.5)

1.3.4 Lack skills in using transcutaneous electrical nerve
stimulation.

2 (0.6) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

1.4 Lack of skills in behavioural and
psychological support

1.4.1 Lack skills in counselling/providing psychological
support (e.g., to address or discuss depression, anxiety).

34 (9.7) 0 (0) 2 (1.9) 1 (2.7) 3 (1.2) 6 (2.9) Could be better in motivating patients and promoting
self-efficacy, and dealing with the psychological
management of chronic pain. [GP; ID1035]1.4.2 Lack skills in motivational interviewing/educating

patients in regards to lifestyle changes (participating in
rehabilitation, increasing physical activity, quitting
smoking, making positive dietary changes).

47 (13.4) 4 (9.3) 13 (12.1) 10 (27.0) 26 (10.3) 27 (13.2)

1.5 Lack of skills in nutritional and
weight management care

1.5.0 Lack skills in management of nutrition/diet
problems, particularly related to obesity and
overweight management.

118 (33.6) 5 (11.7) 25 (23.4) 12 (32.4) 28 (11.1) 33 (16.1) Being an experienced musculoskeletal physiotherapist I
have many patients with comorbid conditions and
psychosocial issues. I still find difficulty in educating
these more "difficult" patients into adopting a
programme for only one (or even several) of their many
issues.Weight loss and adherence, over the longer term,
to an activity programme are particular areas that I find
I am unsuccessful. [Physiotherapist; ID1173]

(continued on next page)
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Table III (continued )

Subthemes First-order codes Respondents providing a response to the first-order code, n (%) Demonstrative quote

PT NU GP GPr MStu PTStu

1.6 No subthemes 1.6.0 Generally lack of skills in non-pharmacologic/non-
surgical care (specific components of care not
identified).

3 (0.9) 2 (4.7) 4 (3.7) 2 (5.4) 26 (10.3) 6 (2.9) As a medical student, the types and roles of non-
pharmacologic and non-surgical care are often glossed
over quickly, and for a good reason. Our colleagues in
allied health are much more skilled in providing this
type of care. My job will be in the phase of assessment,
and subsequent pharmacological or surgical care down
the line. However, it means that in my time on the
wards/community when considering patients with OA, I
have not known how to deliver this first line care.
[Medical student; ID96]

1.7 Lack of skills in pharmacologic
and procedures care

1.7.1 Lack skills in providing pharmacologic advice. 0 (0) 0 (0) 1 (0.9) 1 (2.7) 0 (0) 0 (0) I am not confident to do steroid injections for Joint OA.
[GP; ID673]
I don't exactly know how to medically manage OA in
terms of specific types of NSAIDs and their dosages
[Medical student; ID330]

1.7.2 Lackmedicine prescribing skills (medication types,
dosing, education around medications, motivation for
compliance).

2 (0.6) 0 (0) 0 (0) 1 (2.7) 20 (7.9) 0 (0)

1.7.3 Lack skill in administering injections. 1 (0.3) 0 (0) 3 (2.8) 1 (2.7) 2 (0.8) 0 (0)
1.8 Lack of skills in peri-operative

care
1.8.1 Lack skills in providing surgical care generally. 6 (1.7) 0 (0) 0 (0) 0 (0) 4 (1.6) 1 (0.5) I mainly have had clinical contact with patients post-

joint replacement, so have not had to use any skills for
preoperative management. [Physiotherapy student;
ID154]

1.8.2 Lack skills delivering pre-operative care. 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 4 (2.0)
1.8.3 Lack skills delivering post-operative care. 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Theme 2: Lacking skills in assessment, measurement, and monitoring
No subthemes 2.0.1 Lack skills in obtaining outcome measures. 10 (2.8) 1 (2.3) 4 (3.7) 0 (0) 5 (3.0) 6 (2.9) I lack the assessment and implementation skills. [Nurse;

ID573]
I lack the skills to initially diagnose OA and recommend
imaging, and the skills to explain the process to my
patients. [Physiotherapy student; ID407]

2.0.2 Lack skills in patient assessment (clinical
examination, severity grading, diagnosis, determining
appropriate frequency for reassessments).

6 (1.7) 7 (16.3) 9 (8.4) 1 (2.7) 68 (27.0) 64 (31.4)

2.0.3 Lack skills in assessing need for imaging. 0 (0) 0 (0) 0 (0) 0 (0) 1 (0.4) 2 (1.0)
Theme 3: Lacking skills in tailoring care
No subthemes 3.0.1 Lack skills to tailor treatment to patients' needs

across all components of OA care.
0 (0) 2 (4.7) 0 (0) 2 (5.4) 12 (4.8) 27 (13.2) I believe I am lacking some knowledge in best care and

how to individualize this for patients so that it is most
effective for them. [Physiotherapy student; ID1104]
(Lack skills in) tailoring to specific patient needs.
[Nurse; ID485]

3.0.2 Lack skills to tailor treatment to patients from a
lower socioeconomic area where disparities in access to
care may be highly applicable.

0 (0) 0 (0) 0 (0) 1 (2.7) 1 (0.4) 0 (0)

3.0.3 Lack skills to tailor treatment to patients living in
rural/remote communities.

1 (0.3) 1 (2.3) 1 (0.9) 1 (2.7) 0 (0) 0 (0)

Theme 4: Lacking skills in managing case complexity
No subthemes 4.0.1 Lack skills to provide care to patients with

complex presentations, including severe and/or difficult
to manage pain and/or those with prevalent multi-
morbidities (e.g., cognitive, hearing impairments).

54 (15.4) 4 (9.3) 10 (9.3) 3 (8.1) 14 (5.6) 19 (9.3) Mainly around comorbidity situations where we are
dealing with OA, COPD and maybe a heart condition. I
am not always certain which takes priority and how
much we can push or progress, especially when a
patient is reluctant or nervous. [Physiotherapist;
ID1555]

4.0.2 Lack skills to manage pain including pain-related
fears, unhelpful beliefs (e.g. "hurt¼ harm"), and patients
experiencing severe unremitting pain.

39 (11.1) 2 (4.7) 5 (4.7) 2 (5.4) 16 (6.3) 15 (7.4)

Theme 5: Generally lacking skills in translation of knowledge to practice
No subthemes 5.0.1 Lack skills in translating knowing what care to

provide into actual care delivery
20 (5.7) 6 (13.9) 3 (2.8) 2 (5.4) 45 (17.9) 106 (52.0) With minimal experience dealing with OA as a medical

student, I believe I have the core knowledge required to
deal with OA, but have not had the repetitive
experiences to feel comfortable delivering the care
without consulting guidelines or superiors. [Medical
student; ID107]
Being somewhat junior in my profession, I feel that I
have not had adequate experience to yet deliver 'best
care', I feel that practical skills taught in university
studies are somewhat lacking. [Physiotherapist; ID502]

5.0.3 Lack skills in accessing professional development
opportunities since clinicians need to be continually
updating their skills.

19 (5.4) 2 (4.7) 1 (0.9) 1 (2.7) 3 (1.2) 4 (2.0)

5.0.4 Lack of skills delivering components of OA care
that are typically or historically within the scope of
other disciplines.

50 (14.2) 4 (9.3) 21 (19.6) 4 (10.8) 21 (8.3) 31 (15.2)

5.0.5 Lack confidence in skills to manage patients with
OA within the scope of practice.

3 (0.9) 1 (2.3) 2 (1.9) 0 (0) 29 (11.5) 64 (31.4)

5.0.6 Lack skills in assessing the limitations or
identifying the parameters of one's own scope of
practice.

1 (0.3) 2 (4.7) 0 (0) 0 (0) 2 (0.8) 2 (1.0)

PT ¼ physiotherapists (n ¼ 351 (25.4%) respondents; 3251 coded responses); NU ¼ nurses (n ¼ 43 (27.2%) respondents; 339 coded responses); GP ¼ general practitioners (n ¼ 107 (40.1%) respondents; 853 coded responses);
GPr ¼ general practitioner registrar (n ¼ 37 (45.7%) respondents; 193 coded responses); MStu ¼ medical student (n ¼ 252 (54.2%) respondents; n ¼ 1053 coded responses); PTStu ¼ physiotherapy student (n ¼ 204 (29.4%)
respondents; n ¼ 1228 coded responses).
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Table IV
Summary of themes, subthemes and first-order codes relating to infrastructure barriers in delivery of OA care (clinicians only)

Subthemes First-order codes Respondents providing a response to the code, n (%) Demonstrative quote

PT NU GP GPr

Theme 1: General infrastructure barriers
1.1 Limitations with

equipment and
facilities

1.1.1 Lack access to necessary exercise
equipment (i.e., parallel bars, stairs with
bilateral rails, weights, pulleys) and/or
community facilities (e.g., exercise centres
and hydrotherapy pools) to deliver care,
especially in rural areas.

317 (92.4) 18 (85.7) 58 (100) 8 (80) I can sometimes feel helpless in having the
resources to facilitate weight loss - in
particular cheap and accessible exercise
programs targeted to patients with OA. [GP
registrar; ID261]
I try and improvise as best I can but
sometimes, it would be more conducive to
my and my client's time if I had more
resources to execute exercises. I feel having
actual equipment would also further
solidify that sense of trust and
professionalism between the elder and
myself … instead of me using make-shift
weight bags etc. [Physiotherapist; ID1000]

1.1.2 Lack access to appropriate mobility
aids or joint protection devices (braces,
splints, crutches).

8 (2.3) 0 (0) 2 (3.4) 0 (0)

1.1.3 Lack equipment to make home visits
(e.g., appropriate and transportable exercise
equipment).

12 (3.5) 0 (0) 0 (0) 0 (0)

1.2 Infrastructure
support for
complex clinical
presentations

1.2.1 Lack infrastructure to address multi-
morbidities (e.g., hearing aids, non-
chlorinated pools).

2 (0.6) 0 (0) 0 (0) 0 (0) With interventions which rely heavily on
language, like relaxation& imagery, it is too
difficult to work with those who have even
a moderately severe hearing loss, and this
seems to be despite the use of prescribed
aids. I am hopeful the technology will
advance rapidly. [Physiotherapist; ID128]

1.3 Limitations with
the service
environment

1.3.1 Lack administrative/human resources
support staff.

59 (17.2) 3 (14.3) 9 (15.5) 0 (0) No space or equipment to teach exercise
activities. No printed resources to provide
to patients for education. Limited structural
support within the practice for my role to be
anything more than a paper exercise.
[Nurse; ID580]

1.3.2 Lack technology to deliver care (e.g.,
liaise with patients, record outcome
measures).

14 (4.1) 14 (4.1) 1 (1.7) 0 (0)

1.3.3 Lack of clinical consulting space and/or
office space.

15 (4.4) 4 (19.0) 8 (13.8) 3 (30.0)

PT¼ physiotherapists (n¼ 343 (24.9%) respondents; 699 coded responses); NU¼ nurses (n¼ 21 (13.3%) respondents; 26 coded responses); GP¼ general practitioners (n¼ 58
(21.7%) respondents; 78 coded responses); GPr ¼ general practitioner registrar (n ¼ 10 (12.3%) respondents; 11 coded responses).
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Theme 5: Generally lacking skills in translation of knowledge to
practice

Knowing-into-doing gaps were identified across disciplines,
particularly for students, highlighting deficits in general skills in OA
care delivery and the need for continual upskilling. Respondents
identified skills deficits in components of care that were more
routinely managed by other disciplines (e.g., nutritional manage-
ment) as well as confidence in their skills to manage patients within
the scope of their own practice, particularly physiotherapy students.
Infrastructure barriers
Specific infrastructure-related barriers were described by 432

(23%) clinicians, resulting in 814 coded responses across 7 first-
order codes (Table IV). One theme, ‘General infrastructure bar-
riers’ was identified, consisting of three sub-themes:

� Limitations with equipment and community-based facilities,
particularly in rural areas.

� Infrastructure support for complex clinical presentations.
� Limitations with the service environment, including inadequate
human resources and information and communication tech-
nology support, and inadequate administrative and clinical
consulting space.

Other barriers
‘Other barriers’, were described by 1250 (66%) clinicians and 494

(43%) students resulting in 3052 and 1246 respectively, coded re-
sponses across 33 first-order codes (Table V). Three overarching
themes, supported by sub-themes, were identified:
Theme 1: Patient-related factors

Patient-related factors were grouped into intra-personal and
extra-personal.

Clinicians and students strongly identified intrapersonal factors
potentially affecting engagement, adherence, and compliance.
These included unhelpful beliefs, expectations and attitudes to
care. Poor psychosocial health and the presence of co-morbidities
that created complexity in care delivery (e.g., obesity, persistent
pain and other chronic health conditions) were also identified.
Limited health literacy in OA and chronic disease management and
level of education posed a barrier to patients' understanding of the
need to make positive lifestyle and behavioural changes. Extra-
personal factors included patients’ socioeconomic, cultural and
linguistic, education and work circumstances that could potentially
compromise their ability to participate in rehabilitation. These
factors extended to sub-optimal social and financial circumstances
that could preclude access to, or participation in, OA care (e.g.,
childcare and work responsibilities, inadequate support from
caregivers, partners or family) and generally low education levels.
Respondents also cited an inadequate and inaccurate societal un-
derstanding of the neurobiology of persistent pain and non-
pharmacologic and non-surgical management of OA as a barriers.
Theme 2: Workforce-related factors

This theme included clinical practice and workforce training
issues.

Physiotherapists in particular identified heterogeneity in clini-
cians’ beliefs, messaging and clinical care recommendations and/or



Table V
Summary of themes, subthemes and first-order codes relating to other barriers in delivery of OA care

Subthemes First-order codes Respondents providing a response to the code, n (%) Demonstrative quote

PT NU GP GPr MStu PTStu

Theme 1: Patient-related factors
1.1 Intrapersonal factors 1.1.1 Barrier imposed by patients' unhelpful beliefs/

expectations/attitudes related to treatment (including
expectations/requests for ‘hands on’ passive therapy,
imaging, surgical/pharmacologic intervention,
alternative/complementary and other passive therapies
including internet-sourced therapies) and compliance
with care plans.

303 (33.9) 27 (26.0) 63 (30.7) 16 (34.8) 68 (25.7) 64 (27.9) Patient's expectations - they hope that medications/
surgery will cure them/restore full function, which is
not the case. Enhancing patient acceptance and
understanding of the disease is one of the toughest
parts. [Medical student; ID498]
Patient knowledge and expectations are often for a
quick fix or cure. [GP; ID1407]
General public do not realise there is non surgical
intervention for OA related musculoskeletal conditions
so they don't seek help from Physio's until their function
has decreased and rendered themmore de-conditioned.
Many patients insist there is nothing to do I can help
them and it's inevitable with old age. [Physiotherapist;
ID3110]

1.1.2 Poor psychosocial health and/or presence of other
comorbidities (e.g., obesity, persistent pain, other
chronic health conditions) act as a barrier to treatment
initiation, co-ordination and compliance.

56 (6.3) 4 (3.8) 15 (7.3) 4 (8.7) 22 (8.3) 15 (6.6)

1.1.3 Barrier imposed by patients' limited health literacy
related to OA care and management of chronic diseases,
or level of education that limits understanding of need
to change health behaviours.

27 (3.0) 1 (1.0) 8 (3.9) 1 (2.2) 27 (10.2) 34 (14.8)

1.1.4 Patients' reliance on medicines acts as barrier to
non-pharmacologic care (i.e., fear of decreasing
prescriptions).

8 (0.9) 0 (0) 7 (3.4) 4 (8.7) 3 (1.8) 1 (0.4)

1.1.5 Patients' mobility impairments make follow-up
difficult.

8 (0.9) 1 (1.0) 2 (1.0) 0 (0) 4 (1.5) 0 (0)

1.2 Extra-personal factors 1.2.1 Patients' work demands or other socioeconomic or
educational circumstances or responsibilities that
compromise rehabilitation regime (e.g., military service,
sole income provider, childcare).

25 (2.8) 5 (4.8) 14 (6.8) 5 (10.9) 18 (6.8) 10 (4.4) Elderly patients that live alone and do not have the
support to access multidisciplinary care. Only come to
the clinic when absolutely necessary - often don't seek
advice on preventive healthcare measures. [Nurse;
ID04]
Financial, cultural, and linguistic barriers to accessing
allied health professionals. [GP; ID989]
These patients often cannot work or have limitations on
what they can do which affect job performance, finance,
relationship and emotional stability. [Medical student;
ID447]
Overall understanding of chronic pain management in
society. [Physiotherapy student; ID1136]

1.2.2 Lack of cooperation or support from patients'
caregivers or family.

15 (1.7) 1 (1.0) 0 (0) 0 (0) 7 (2.6) 6 (2.6)

1.2.3 Religious or cultural barriers to participating in
care.

13 (1.5) 1 (1.0) 5 (2.4) 0 (0) 6 (2.3) 6 (2.6)

1.2.4 Language barrier to participating in care and
receiving effective and appropriate treatment.

11 (1.2) 2 (1.9) 6 (2.9) 0 (0) 9 (3.4) 11 (4.8)

1.2.5 Lack of culturally appropriate/tailored resources
(i.e., paper/online information that are not culturally
sensitive).

4 (0.4) 1 (1.0) 6 (2.9) 0 (0) 2 (0.8) 0 (0)

1.2.6 Inadequate societal understanding about pain and
OA care, particularly non-pharmacologic and non-
surgical care, imposes a barrier to care delivery and
societal understanding of effective management
options.

10 (1.1) 0 (0) 3 (1.5) 0 (0) 0 (0) 1 (0.4)

Theme 2: Workforce-related factors
2.1 Clinical practice issues 2.1.1 Inconsistent messaging (i.e., disparate messaging

leading to confusion or unhelpful beliefs) and care
delivery from varying clinicians often leading to
unnecessary procedures, absence of conservative
management, and difficulty in coordinating care across
clinical disciplines.

222 (24.8) 4 (3.8) 7 (3.4) 2 (4.3) 8 (3.0) 14 (6.1) Education from other medical professionals, often
setting up fear beliefs in patients by saying phrases such
as, "your joint is bone on bone and you shouldn't
exercise" or "this just happens with age and it's
progressive". This often leads to patients giving up on
exercise and relying on medication as they wait for the
go ahead on a scope or joint replacement. I also noticed
other healthcare professionals tend to build a
heightened dependence on passive treatments.
[Physiotherapist; ID1291]

2.1.2 Availability of non-evidence-based therapies,
over-prescription of medicines and access to surgery,
compared with evidence-based non-pharmacologic and
non-surgical care.

85 (9.5) 1 (1.0) 10 (4.9) 1 (2.2) 3 (1.0) 1 (0.4)
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The push by the pharmacies to promote and sell
homeopathic/herbal products that prove no benefit to
OA without encouraging the patient to seek medical
advice from their GP. [GP; ID266]
In my experience, OA gets treated as a "background
disease" and usually tends to be treated as a secondary
problem in consults, particularly in primary care
settings. Similar to this would be the issue of
hypertension or cholesterol. I think because of the lax
view we might take on OA as not a so serious issue,
results in patients not also taking their issue seriously,
and therefore resulting in poorer compliance. [Medical
student; ID349]

2.1.3 Treatment of OA is secondary to the treatment of
other more acute conditions.

30 (3.4) 5 (4.8) 9 (4.4) 1 (2.2) 7 (2.6) 4 (1.8)

2.1.4 Institutional/legal limitations on scope of practice
(e.g., ability to diagnose, prescribe medications, inject).

11 (1.2) 5 (4.8) 0 (0) 0 (0) 4 (1.5) 10 (4.4)

2.1.5 Discordance between best practice and clinical
supervisors' or senior clinicians' views.

2 (0.2) 0 (0) 0 (0) 0 (0) 4 (1.5) 9 (3.9)

2.1.6 Inappropriate or inadequate pharmacological care
(e.g., inappropriate use of opioids)

2 (0.2) 0 (0) 2 (1.0) 0 (0) 5 (1.9) 1 (0.4)

2.2 Workforce training
issues

2.2.1 Inadequate clinical experience in OA care or
inadequate training in undergraduate curriculum,
including a lack of awareness of clinical guidelines.

19 (2.1) 5 (4.8) 3 (1.5) 3 (6.5) 15 (5.7) 14 (6.1) The patients are not educated in best practice OA as
their care plans are being written by administration
staff. [Nurse; ID530]
Lack of teaching about non-pharmacologic/non-surgical
treatment options in medical school (for OA and many
other chronic diseases). [Medical student; ID132]
Lacking in the [OA] guidelines and there is no space for
this to be done in the clinic and the Drs are not always
happy as this does not bring in money to the practice.
[Nurse; ID618]

2.2.2 Lack of available/appropriate supervision/training
to improve knowledge and skills.

14 (1.6) 5 (4.8) 4 (2.0) 3 (6.5) 6 (2.3) 14 (6.1)

2.2.3 Generally lacking knowledge in components of
high-value OA care, including: not knowing what care
to provide, when to refer and what community-based
services are available.

135 (15.1) 42 (40.4) 44 (21.5) 11 (23.9) 79 (29.8) 117 (51.7)

2.2.4 Lack of resources/programs to help clinicians stay
updated on high-value care and newest techniques,
including ready access to guidelines.

70 (7.8) 13 (12.5) 9 (4.4) 4 (8.7) 0 (0) 0 (0)

Theme 3: System (macro) and service (meso)-level factors
3.1 System (macro)-level

barriers
3.1.1 Systemic barriers to accessing healthcare in the
public sector, in particular long waitlists, poor follow-
up, specific criteria for referral and patients being
prematurely waitlisted

130 (14.5) 8 (7.7) 28 (13.7) 3 (6.5) 11 (4.2) 6 (2.6) Lack of resources in the public health system to cope
with the overwhelming demand. [GP; ID665]
There should be no financial incentives either way, but
the current system does provide incentive for surgeons
to operate even when there is no evidence to support
surgical intervention. This is a systemic problem.
[Physiotherapist; ID1179]
Financial difficulties of patient - unable to afford or in
some way not able to fully access the interdisciplinary
care needed for management. [Physiotherapy student;
ID475]

3.1.2 Conflicting industry sector interests (i.e., patients
best interest vs industry best interest)

8 (0.9) 1 (1.0) 1 (0.5) 0 (0) 0 (0) 0 (0)

3.1.3 Inadequate financial support provided to patients
to access healthcare (e.g., limited number of
consultations covered, transportation costs, cost of
medicines, cost of orthopaedics) creating inability of
pay for care.

179 (20.0) 26 (25.0) 80 (39.0) 15 (32.6) 115 (43.4) 174 (76.0)

3.2 Service delivery (meso)-
level barriers

3.2.1 Lack network of healthcare professionals,
particularly allied health clinicians, for appropriate and
efficient referral/support, especially in rural areas.

92 (10.3) 8 (7.7) 76 (37.1) 12 (26.1) 11 (4.2) 5 (2.2) There are times when I don't know where or how to
access specific services that would benefit a patient who
lives in a specific area. The patients are willing but the
services don't seem to be there, particularly with
hydrotherapy. [Nurse; ID16]
Time is the greatest barrier. The remuneration is not
commensurate with the amount of time I have to spend
with one patient. With the current freeze on Medicare
rebate to the patient, I have to work on volume of
patients to make up a decent income in the face of
absorbing higher practice running costs. [GP; ID390]
Allied health services such as physiotherapy are often
expensive and not covered by Medicare. [Medical
student; ID101]

3.2.2 Geographic barrier to patients accessing
healthcare or other facilities necessary for care, such as
exercise venues. This included access to care facilities
and transport costs, especially for those in rural and
remote settings.

104 (11.6) 16 (15.4) 20 (9.8) 5 (10.9) 18 (6.8) 15 (6.6)

3.2.3 Lack time to provide best practice care (i.e., high
patient to clinician ratio, long waitlists, limited
appointments available).

252 (28.2) 24 (23.1) 68 (33.2) 6 (13.0) 33 (12.5) 31 (13.5)

3.2.4 Lack funding to services to provide care (i.e.,
extended consultations, home visits, specific
equipment, funding for non-evidence-based treatments
only, limited funding to support access to allied health
services).

144 (16.1) 13 (12.5) 40 (19.5) 2 (4.3) 18 (6.8) 9 (3.9)

3.2.5 Lack treatment options for different age groups
(i.e., programs targeted at different age groups).

10 (1.1) 1 (1.0) 2 (1.0) 0 (0) 0 (0) 0 (0)

3.2.6 Care setting can limit opportunities to deliver
high-value components of care (e.g., post-surgical or
acute health setting).

10 (1.1) 1 (1.0) 0 (0) 0 (0) 1 (0.4) 5 (2.2)

(continued on next page)
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delivery as resulting in inconsistent high-value care. This was
associated with an over-reliance on, and increased availability of,
treatment options that favoured low-value care options. OA care
was de-prioritized where clinicians had dominantly acute clinical
case mixes.

Clinicians cited a lack of clinical experience, including the
availability of appropriate supervision and training, as a barrier to
delivery of high-value care. Students identified a lack of OA-specific
education in their undergraduate curriculum and inadequate
exposure to patients with OA in clinical placements as a barrier to
high-value care delivery. Students identified a lack of university
training in the application of OA clinical guidelines and discordance
between guideline recommendations for OA and managing multi-
morbidity in ‘real-world’ practice. Across disciplines and students,
there was a strong general lack of knowledge about what consti-
tuted high-value care, such as non-pharmacologic care, when to
refer, and what community-based services are available. Clinicians
also identified a lack of mechanisms to maintain knowledge and
skills in high-value care.

Theme 3: System (macro) and service (meso)-level factors

System-level barriers, particularly in the public sector, included
extended waitlists for specialist or allied health review, poor
follow-up, and inexplicit clinical pathways (e.g., referral criteria and
premature waitlisting for surgery). Perceived conflicts between
industry sector interests and what might be best for the patient
were also highlighted by some. Inadequate resourcing at a system
level for some patients was strongly cited across disciplines as
negatively impacting patients’ ability to access appropriate care
(e.g., cost of interventions/medicines, number of consultations).

At the service level, an inadequate network of healthcare pro-
fessionals was identified, particularly allied health clinicians and
especially in rural areas. Geographic factors could potentially limit
access to care and availability of appropriate care options. Re-
spondents also identified inadequate consultation time and inap-
propriate funding models to support OA services; in particular
consultation length, equipment and allied health services. A lack of
readily accessible resources to support clinical service delivery
included deficits in self-management materials related to nutrition,
diet, weight loss, exercise, painmanagement and the clinical course
of OA.

Discussion

Clinicians and students encounter varied barriers to the delivery
of high-value OA care at all levels of a delivery system: during
training and at the clinical encounter (micro-level), within service
organisations (meso-level), and at the system (macro)-level. These
findings are consistent with those reported for delivery of care for
chronic health conditions generally37,38 and for achieving change in
primary care settings24. For clinicians, macro-level and intrinsic
patient-related factors were the most commonly reported appli-
cable barriers to delivery of OA care and consistent across disci-
plines, suggesting system-level reform and broader societal
reframing of OA care are needed. Intuitively, knowledge and skills,
and patient-related factors proved the most relevant barriers for
students.

Knowledge and skills (micro-level) barriers were relevant across
all disciplines and students, consistent with aligned research29. This
was particularly evident among nurses, suggesting that profes-
sional development initiatives should adopt an interdisciplinary
focus with attention targeted to primary care nursing practice. For
example, it may be helpful to establish core competencies in OA
care (or musculoskeletal care that explicitly includes OA) that are



Fig. 3. Summary of the themes and subthemes derived from content analysis of free-text responses for skills (blue), infrastructure (green) and other (orange) barriers to delivery of
OA care. Bolded items refer to a theme or subtheme where 20% or more of respondents provided a response aligned to a first-order code that contributed to the subtheme or theme.
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relevant across disciplines and applicable for integration into pre-
licensure discipline-specific curricula. Attention to aiding inter-
pretation of clinical guidelines through emphasising the translation
of knowledge (knowing) to practice (doing) will be important. For
students in particular, enhancing training opportunities in primary
care settings will be important and likely facilitate improved
management of chronic health conditions generally. Relative to
other disciplines, physiotherapists were less likely to identify
knowing how to deliver care as a barrier. This may reflect key
components of first-line OA care as being within the scope of
practice of this discipline. Nonetheless, physiotherapy students
cited translating ‘knowing’ to ‘doing’ as a key skills deficit, consis-
tent with findings from other research39. While the qualitative data
highlight a range of gaps in skills-based competencies across dis-
ciplines, skills gaps in nutritional management and overweight/
obesity management were the most strongly identified. Develop-
ment of training resources should consider these issues and bring a
stronger focus to targeted skills training in this complex area40.

Macro-level barriers centred around financing models that
tended to support low-value care (or inadequately incentivise
high-value care) and inadequately supported access to care,
particularly for those in rural areas and for allied health services.
These macro factors extended to include community-based
infrastructure limitations. The significance of such system bar-
riers to care delivery underlines the importance of development
and implementation of models of care for OA and national policy.
This is particularly relevant in the context of supporting reform in
health financing to support high-value care, workforce capacity
building strategies and resourcing for the community sector to
support care delivery41,42.
Meso-level barriers to OA care highlighted time pressures
(particularly for nurses, GPs and GP registrars) and behaviours of
peers as applicable barriers to high-value care. Comparedwith other
disciplines, physiotherapists in particular identified inconsistent
messaging from other clinicians (physiotherapists and non-
physiotherapists) and interventions that were discordant with evi-
dence to be a significant barrier to high-value care for OA. This may
partly reflect contemporary practices in primary care management
of OA, which do not routinely include on-referral to physiotherapy
services, resulting in patients often engaging with physiotherapists
downstream from other interventions and practitioners43. It may
also reflect beliefs held by clinicians that symptoms and impair-
ments associated with OA cannot be effectively addressed by non-
pharmacologic or non-surgical care options33,44, resulting in low
proportions of patients engaging with these strategies45.

While a range of patient-related factors were identified as bar-
riers to care, consistent with evidence46, beliefs and expectations
were perceived as the most applicable patient-related factors. Un-
helpful beliefs about OA and persistent pain and expectations for
passive therapies and low-value care options relate to a misaligned
public understanding of OA and effective pain care47. This high-
lights the need for reform to reorient a societal approach to
musculoskeletal care at multiple levels, from clinical education and
clinical care through to public health and policy48e50.

The strength of this study lies in the largemulti-national sample
of multidisciplinary clinicians and students and rich data acquired
through mixed-methods. The mixed-methods approach is impor-
tant to provide insights into stakeholders' perspectives that would
not otherwise be identified through survey-based outcomes alone,
particularly for health services and systems research51. Rigorous
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analysis of the qualitative data ensured all relevant issues were
coded and meta-synthesised, providing important foci for training
resources in OA care and considerations for developing models of
care for OA in Australia, New Zealand and Canada. Although
consistent with aligned research32,44,52, the outcomes reported
should be considered in the context of recruitment limitations,
including a selection bias towards Australian clinicians and no
representation from Canadian GPs, and limited samples sizes for
clinician groups. This selection bias may have led to an over- or
under-estimation of the frequency of barriers reported. The esti-
mates provided are crude and unadjusted for potentially important
covariates related to nation, workplace setting and demographic
characteristics and this represents an important area for further
research. The threshold used to define ‘applicability’ may also in-
fluence its interpretation. The findings also relate to high-income
health systems, so may not be transferable to low- and middle-
income settings.

Conclusions

Multi-level barriers are encountered by students and clinicians
in the delivery of OA care. It is likely that each of these levels will
need to be addressed in order to improve OA care and outcomes for
patients. For clinicians, system (macro) issues, particularly current
inflexible financing models, represent the most significant barrier
to the delivery of high-value care, rather than their knowledge and
skills. Supporting skills-based competencies in nutrition/weight
management, effectively managing patients’ beliefs and supporting
positive behaviour change will be important foci for developing
capacity in the current and emerging workforce. For students,
improving knowledge and skills in OA-specific care is needed; with
clinical training needing to more comprehensively integrate OA
care and more explicitly translate knowledge to practical skills and
competencies.
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