
219  

ACR Open Rheumatology
Vol. 1, No. 4, June 2019, pp 219–235
DOI 10.1002/acr2.1032 
© 2019 The Authors. ACR Open Rheumatology published by Wiley Periodicals Inc on behalf of American College of Rheumatology.  
This is an open access article under the terms of the Creat​ive Commo​ns Attri​bution-NonCo​mmerc​ial-NoDerivs License, which  
permits use and distribution in any medium, provided the original work is properly cited, the use is  
non-commercial and no modifications or adaptations are made.

Confidence and Attitudes Toward Osteoarthritis Care 
Among the Current and Emerging Health Workforce: A 
Multinational Interprofessional Study
Andrew M. Briggs,1  Rana S. Hinman,2  Ben Darlow,3  Kim L. Bennell,2  Michelle Leech,4 Tania Pizzari,5   
Alison M. Greig,6  Crystal MacKay,7  Andrea Bendrups,8 Peter J. Larmer,9  Alison Francis-Cracknell,10  
Elizabeth Houlding,1,11  Lucy A. Desmond,12  Joanne E. Jordan,13 Novia Minaee,1 and Helen Slater1

Objective. To measure confidence and attitudes of the current and emerging interprofessional workforce con-
cerning osteoarthritis (OA) care.

Methods. Study design is a multinational (Australia, New Zealand, Canada) cross-sectional survey of clinicians 
(general practitioners [GPs], GP registrars, primary care nurses, and physiotherapists) and final-year medical and 
physiotherapy students. GPs and GP registrars were only sampled in Australia/New Zealand and Australia, respec-
tively. The study outcomes are as follows: confidence in OA knowledge and skills (customized instrument), biomed-
ical attitudes to care (Pain Attitudes Beliefs Scale [PABS]), attitudes toward high- and low-value care (customized 
items), attitudes toward exercise/physical activity (free-text responses).

Results. A total of 1886 clinicians and 1161 students responded. Although a number of interprofessional differences 
were identified, confidence in OA knowledge and skills was consistently greatest among physiotherapists and lowest among 
nurses (eg, the mean difference [95% confidence interval (CI)] for physiotherapist-nurse analyses were 9.3 [7.7-10.9] for 
knowledge [scale: 11-55] and 14.6 [12.3-17.0] for skills [scale: 16-80]). Similarly, biomedical attitudes were stronger in nurses 
compared with physiotherapists (6.9 [5.3-8.4]; scale 10-60) and in medical students compared with physiotherapy students 
(2.0 [1.3-2.7]). Some clinicians and students agreed that people with OA will ultimately require total joint replacement (7%-
19% and 19%-22%, respectively), that arthroscopy is an appropriate intervention for knee OA (18%-36% and 35%-44%), 
and that magnetic resonance imaging is informative for diagnosis and clinical management of hip/knee OA (8%-61% and 
21%-52%). Most agreed (90%-98% and 92%-97%) that exercise is indicated and strongly supported by qualitative data.

Conclusion. Workforce capacity building that de-emphasizes biomedical management and promotes high-value 
first-line care options is needed. Knowledge and skills among physiotherapists support leadership roles in OA care 
for this discipline.

INTRODUCTION

The increasing prevalence and burden of disease of oste-
oarthritis (OA) and disability sequelae will have profound future 

consequences for human capital, population health, and demand 
for health services (1). Contemporary models of care and service 
delivery for OA highlight the critical importance of a health care 
workforce of adequate volume and with requisite competencies 
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to deliver safe, effective, evidence‐based care (ie, high‐value care) 
(2). This includes knowledge and skills to disinvest in ineffective 
(low‐value) care. An international focus on the primary health 
care workforce is critical because, in most nations, the highest 
volume of OA care and its coordination commences in primary 
care settings wherein care coordination is often fragmented (3). 
Although interprofessional primary care–based management is 
recommended across OA clinical guidelines, implementation of 
best‐practice primary care remains inadequate (4), and multiple 
barriers have been identified to explain evidence‐practice gaps (5).

A range of clinicians may be involved in OA care, with gen-
eral practitioners (GPs)/family physicians, primary care nurses, 
and physiotherapists generally considered as core care providers 
(6). A disconnect between evidence and these clinicians’ attitudes 
and practice behaviors has been identified across a range of 
musculoskeletal health conditions, including low back pain (7–12), 
rheumatoid arthritis (RA) (13,14), and osteoporosis (15,16). Cur-
rently, there is a dearth of comparative interprofessional data for 
OA care, although similar gaps likely exist. A systematic evidence 
review has highlighted inadequate clinician knowledge and skills 
as a key barrier to appropriate OA care delivery in primary care 
(17). Evidence‐practice gaps may be attributed, in part, to inad-
equate prelicensure education in musculoskeletal, rheumatology, 
and pain care (18). In this regard, optimizing curricula and work-
force readiness for prelicensure health professionals presents the 
greatest opportunity to close OA evidence‐practice gaps for the 
future workforce en masse (19,20). Given the continued emer-
gence of models of care for OA (6) and national and jurisdictional 
strategies to close evidence‐practice and implementation gaps 
(21), contemporary snapshots of workforce capacity are impor-
tant to be able to judge feasibility for implementation.

Innovative changes in OA workforce configuration, such as 
nurse and allied health‐led triage and coordination roles, have 
been proposed to improve patient outcomes and cost effective-
ness (6). To sustainably implement proposed workforce models, 
it is critical to evaluate contemporary interprofessional capabilities 
and identify areas for improvement that can build capacity and 
support implementation efforts globally. Although a web of evi-
dence exists surrounding clinicians’ beliefs and attitudes in the 
context of OA care, these primary studies tend to be discipline‐
specific (22–28) and intervention‐specific (eg, exercise) (23–26), 
they have not considered nurses in interprofessional sampling 
(29,30), and, to our knowledge, no studies have sampled preli-
censure clinicians (students) across like‐nations and used mixed‐
methods approaches.

We aimed to address these limitations and provide contem-
porary data on interprofessional workforce capabilities that have 
multinational transferability and relevance and could inform foci 
for professional development and resources development. Spe-
cifically, we aimed to undertake a multinational survey of core 
practicing primary care clinicians (GPs, GP registrars, primary care 
nurses, and physiotherapists) and prelicensure clinicians (phys-

iotherapy and medical students). The survey was designed to 
explore self‐rated confidence in knowledge and skills to deliver OA 
care and identify attitudes toward OA‐related pain and high‐ and 
low‐value care approaches for OA. We also sought to explore the 
differences in these outcomes between disciplines and predict cli-
nicians’ outcomes based on demographic profiles. A companion 
paper, reporting unique data, has been published previously (31).

METHODS

Design. A multinational, cross‐sectional survey across Aus-
tralia, New Zealand, and Canada was conducted between April 
and December 2017. These three Member States of the Organi-
zation for Economic Cooperation and Development were selected 
because of commonalities in health systems, education, and soci-
ocultural characteristics. Ethics approval was granted by Human 
Research Ethics Committees at all participating institutions, and 
all participants provided consent. Curtin University, Australia, pro-
vided primary approval (reference number: HRE2016‐0461).

Reporting is consistent with the Strengthening the Reporting 
of Observational Studies in Epidemiology (STROBE) statement for 
cross‐sectional studies (Supplementary File 1).

Participants and settings. Both practicing clinicians and 
prelicensure clinicians (ie, final‐year students) were sampled. Prac-
ticing clinicians included physiotherapists, primary care nurses, 
GPs, and GP registrars. For pragmatic reasons, GPs were sam-
pled in Australia and New Zealand only and GP registrars were 
sampled in Australia only. Inclusion criteria for clinicians were i) 
current registration to practice in one of the three nations and ii) 
enrollment in the Australian General Practice Training Program in 
2017 (GP registrars only). Students included physiotherapy and 
medical students enrolled in a final year of prelicensure university 
training in 2017 at one of eight university programs in Australia, 
New Zealand, or Canada.

Recruitment. To recruit a representative sample of clini-
cians and minimize sampling bias, national professional bodies 
and University Alumni offices and/or academic departments dis-
seminated an invitation to participate, independent to the research 
team. Students were invited to participate through academic staff 
at their university, either electronically or as part of a lecture/tuto-
rial, coordinated by one of the investigators. Strict  site‐specific 
university protocols were followed to minimize coercion and insti-
tutional sampling bias.

Protocol. Tranches of data collection were undertaken at 
different times over 2017. Clinicians were directed to a secure 
online  data collection portal (Qualtrics). Students completed the 
survey during a lecture/tutorial electronically via Qualtrics or via 
paper surveys developed for Optical Mark Read (OMR) scanning. 
Students not present at the lecture/tutorial were invited to com-
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plete the survey outside the tutorial/lecture time. OMR scanning of 
paper surveys was performed by an external company (accuracy 
rate of 99.8%). A key‐from‐image protocol captured responses to 
free‐text questions, and 10% of total data were manually checked 
for accuracy.

Outcome measures. The survey collected data on demo-
graphics, employment (clinicians), and educational history (stu-
dents) (Supplementary File 2). The items of the survey focusing on 
barriers and enablers to implementation of high‐value care have 
been reported previously (31), whereas the outcome measures 
and data reported here are unique.

Knowledge and skills. Self‐rated confidence in OA manage-
ment knowledge and clinical skills were measured using a cus-
tomized battery of items based on a tool previously developed to 
measure the constructs in RA care (32). In the original tool, items 
were derived from a critical appraisal of RA clinical guidelines 
and an international Delphi study (33). Adequate measurement 
properties have been established  for the tool, which has been 
applied in a clinical trial (32). For the current study, items from the 
original tool that were not RA‐specific and could be reasonably 
translated to OA care were retained (eg, principles of nonphar-
macologic care, principles of chronic disease self‐management, 
application of diagnostic criteria, outcomes tools). Additional dis-
ease‐specific items for OA care were identified from a synthesis 
of OA clinical guidelines (34) and considered by the interprofes-
sional research team. These items were refined, assessed for 
relevance by an external expert panel, and combined with the 
non–RA‐specific items. All survey items were measured on a 5‐
point Likert scale (1 = not at all confident; 5 = very confident) and 
subscale scores were derived for OA management knowledge 
(11 items, score range 11‐55) and clinical skills (16 items, score 
range 16‐80), with higher scores indicating greater self‐rated 
confidence, which is consistent with the original RA tool.

Attitudes. The Pain Attitudes and Beliefs Biomedical Sub-
scale (PABS‐biomed) was used to measure general attitudes to-
ward joint pain associated with OA. The PABS, originally devel-
oped for use in low back pain and refined by Houben et al (35), 
was adapted by replacing the term “low back pain” with “joint 
pain.” The PABS‐biomed measures the biomedical orientation of 
health care providers to musculoskeletal pain; that is, the extent 
to which the provider believes in a biomedical model of disease, 
wherein disability and pain are consequences of specific tissue 
pathology and treatment is aimed at treating the pathology. The 
10 PABS‐biomed items were measured on a 6‐point Likert scale 
(1 = totally disagree; to 6 = totally agree; score range 10‐60), 
with higher scores indicating a greater biomedical orientation to-
ward joint pain. Adequate measurement properties of this scale 
have been established previously across disciplines (35–37). Ad-
ditional customized questions related to the inevitability of joint 
replacement surgery, arthroscopic surgery for knee OA, mag-
netic resonance imaging (MRI) for hip/knee OA, and the role of 

exercise/physical activity (PA) were also included. These items 
were developed by the research team as contemporary high‐ 
and low‐value care options for OA based on current evidence 
and models of care (38). Participants also provided a free‐text 
response to explain their attitudes toward exercise/PA as a core 
intervention for OA, irrespective of the stage of the disease.

All quantitative survey items (other than the PABS‐biomed) 
were subject to content validity testing using the method proposed 
by Polit et al (39). A panel of 12 independent international experts 
iteratively rated and commented on the relevance of the items, 
from which a modified kappa (k*), to correct for chance agreement, 
was calculated per item. All items remained above the k* threshold 
for inclusion, with 93% evaluated as “excellent” (ie, k* > 0.74) with 
k* (95% CI) ranging from 0.70 (0.61, 0.79) to 1.0 (1.0, 1.0).

Professional development preferences. Respondents were 
asked to rank their preferred delivery modes of professional 
development for OA specifically, from five options (ranked 1‐5: 
lecture‐based, workshop style, independent reading, online, and 
blended modes), consistent with a previously used instrument 
(13).

Data analysis. Continuous data were summarized using 
mean and standard deviations, whereas categorical data were 
summarized using frequency distributions. General linear models 
were used to analyze differences in sum scores of instruments 
between discipline groups. All available data were used for anal-
yses, and because the proportion of missing data was very low, 
imputation methods were not applied. Clinician and student data 
were analyzed separately. Multiple linear regression models were 
used to evaluate the relationship between clinicians’ quantitative 
scores (confidence in knowledge and skills, attitudes) and a pri-
ori–defined multiple demographic variables (discipline, OA profes-
sional development in last 5 years [yes/no], postgraduate training 
in musculoskeletal health [yes/no], and years of clinical experience 
in OA care), adjusted for current clinical practice in OA care (yes/
no). The coefficient of determination (R2) was used to interpret 
the proportion of variance explained by variables in the multiple 
regression models. For all analyses, P < 0.05 was considered sta-
tistically significant after a conservative Bonferroni correction for 
multiple comparisons. Data were analyzed using IBM SPSS Sta-
tistics v.25. Free‐text data were analyzed separately for clinicians 
and students by one primary analyst (EH for clinicians and LAD for 
students) using a summative content‐analysis approach (40) that 
is consistent with methods of Cunningham and Wells (41).

This approach has been comprehensively described else-
where (31). Briefly, this involved development of an inductively 
derived coding framework. Both the coding framework and sub-
sequent coding were verified by two researchers using a random 
20% sample of responses. Discordances occurred for 6% of 
clinician data and 4% of student data. Three researchers (AMB, 
EH, and HS) then amalgamated first‐order codes into subthemes 
(second‐order codes) and mapped them to overarching themes 
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(third‐order codes). Code frequencies were calculated to give an 
indication of prominence for each code.

RESULTS

Demographic characteristics. Table  1 summarizes 
demographic characteristics for clinicians and students. A total 
of 2440 clinicians accessed the survey portal, of which 2000 
(82%) commenced the survey and 1886 (94%) were eligible to 
participate and provided valid responses (77% who accessed the 
survey portal). A total of 1127 (60%) responses were provided 
from Australia, 366 (19%) from New Zealand, and 393 (21%) 
from Canada. Most clinicians were engaged in a clinical role that 
involved care for people with OA (79%‐97%), with the majority 
seeing 1‐10 patients with OA per week. Most primary care nurses, 
GPs, and GP registrars worked in private practice (78%‐88%), 
whereas physiotherapists tended to practice across care settings 
(52% in private practice). A greater proportion of physiotherapists 
had completed OA‐specific professional development training 
and been awarded a postgraduate qualification in musculoskele-
tal health compared with other disciplines.

A total of 583 students completed paper surveys and 648 
accessed the online survey of which 578 (89%) were eligible to 
participate; these provided valid responses (total n = 1161; 94% 
of potential respondents). A total of 683 (59%) responses were 
provided from Australia, 270 (23%) from New Zealand, and 208 
(18%) from Canada. Half of the students held a prior degree. Most 
(84%‐92%) had assessed/managed a person with OA during 
clinical training, although 20% of medical students and 37% of 
physiotherapy students reported no experience in developing or 
implementing a chronic disease management plan for any long‐
term health condition.

Knowledge and skills. Table  2 summarizes confidence 
outcome measures and professional development mode prefer-
ences. Table 3 summarizes confidence scores by item, pooled for 
clinicians and students. All disciplines/students other than nurses 
scored in the third quartile of the scale range (suggesting moderate 
confidence), whereas nurses scored in the second quartile (sug-
gesting low confidence). Confidence in OA knowledge and clinical 
skills was significantly higher among physiotherapists compared 
with GPs (mean difference, 95% CI: 2.1, 0.8‐3.4 and 2.4, 0.6‐4.3; 
respectively), GP registrars (5.0, 2.8‐7.2 and 6.0, 2.9‐9.2), and 
nurses (9.3, 7.7‐10.9 and 14.6, 12.3‐17.0); in GPs compared 
with GP registrars (2.9, 0.5‐5.3 and 3.6, 0.1‐7.1) and nurses (7.2; 
5.3‐9.1 and 12.2, 9.4‐15.0); and in GP registrars compared with 
nurses (4.3; 1.7‐6.9 and 8.6, 4.8‐12.4). Medical and physiother-
apy students’ total knowledge and skills confidence scores were 
not significantly different. Overall, the smallest mean differences 
in confidence in knowledge and skills were observed between 
physiotherapists and GPs, whereas the largest mean differences 
were observed between physiotherapists and nurses. The physi-

otherapist‐GP mean differences were proportionally small relative 
to the size of the measurement scales (4.8% and 3.8% of the 
scale range for knowledge and skills, respectively), whereas the 
physiotherapist‐nurse mean differences were comparatively large 
(21.4% and 22.8% of the scale range for knowledge and skills, 
respectively).

Supplementary File 3 displays confidence in OA knowledge 
and skills, respectively, by item, disaggregated by clinical and stu-
dent groups. Nurses consistently reported less confidence across 
OA knowledge and skills items. Physiotherapists and physiother-
apy students were less confident in pharmacologic care for OA 
than other disciplines; however, they were more confident than 
other disciplines in their knowledge of physical performance and 
patient‐reported outcome measures (PROMs) for OA. Similarly, 
physiotherapists and physiotherapy students were less confident 
than other disciplines in their skills to discuss the role of medi-
cines, but more confident in skills to discuss the pathology and 
disease course of OA (including neurobiology of persistent pain) 
and skills to develop a PA plan that considers pain, disability, and 
a person’s beliefs.

Attitudes. Biomedical treatment orientation was signifi-
cantly greater for nurses compared with physiotherapists (6.9, 
5.3‐8.4), GPs (5.4, 3.6‐7.3), and GP registrars (2.7, 0.2‐5.2); for 
GPs compared with physiotherapists (1.5; 0.3‐2.7); for GP regis-
trars compared with physiotherapists (4.2; 2.1‐6.3) and GPs (2.8; 
0.5‐5.1); and for medical students compared with physiotherapy 
students (2.0; 1.4‐2.7) (Table 2). Similar to knowledge and skills 
outcomes, the mean difference between physiotherapists and 
GPs for the PABS instrument was relatively small, representing 
2.8% of the scale range, whereas the mean difference between 
physiotherapists and nurses was comparatively large, represent-
ing 13.8% of the scale range. The mean difference between stu-
dents was also small, representing 4.0% of the scale range.

Although less than a quarter of clinicians and students 
agreed that people with OA ultimately require total joint replace-
ment (7%‐19% and 19%‐22%, respectively), a greater proportion 
agreed that arthroscopy is appropriate for knee OA (18%‐36% 
and 35%‐44%) and that MRI is informative for diagnosis and 
clinical management of hip/knee OA (8%‐61% and 21%‐52%). 
Almost all clinicians and students agreed that all people with 
OA should engage in PA/exercise irrespective of disease stage 
(90%‐98% and 92%‐97%, respectively) (Figure 1).

Outcome measures and clinicians’ demographic 
characteristics. Multiple variables combined (discipline, OA 
professional development in the last 5 years, postgraduate train-
ing in musculoskeletal health, and years of clinical experience in 
OA care) and adjusted for current practice in OA care accounted 
for up to one‐third of the variation in confidence in OA knowl-
edge and skills (Table 4). Higher confidence was associated with 
a greater number of years of providing OA care, having been 
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awarded a postgraduate qualification in musculoskeletal health 
and having undertaken OA professional development in the last 
5 years. Identification as a clinician (other than a physiothera-
pist) was associated with lower confidence in OA knowledge, 
whereas identification as primary care nurse was associated 
with lower confidence in OA skills. A stronger biomedical treat-
ment orientation was associated with nursing and GP registrar 
disciplines, whereas a less biomedical orientation was associ-
ated with musculoskeletal postgraduate training.

Qualitative findings. A total of 1651 clinicians and 1040 
students provided free‐text responses concerning attitudes to 
exercise/PA as a core intervention for OA care. Responses were 
coded using 42 first‐order codes, resulting in 5433 and 3684 
coded responses for clinicians and students, respectively, organ-
ized around five themes: i) exercise/PA is a core intervention for 
people with OA (incorporating subthemes of biopsychosocial 
and general well‐being outcomes, evidence of effectiveness, 

and indications in the perioperative period); ii) important com-
ponents of an exercise/PA program and the need for tailoring; iii) 
system and service‐level benefits achieved from exercise/PA as 
an intervention for OA (incorporating subthemes of health sys-
tem benefits and considerations at the service delivery level); iv) 
risk/benefit trade‐offs for exercise/PA as an intervention for OA; 
and v) exercise/PA in the context of persistent musculoskeletal 
pain. Across the themes, respondents strongly emphasized the 
benefits of exercise/PA for general health, psychosocial well‐
being, musculoskeletal function, improving OA symptoms and 
function, and benefits to other body systems. Respondents, 
particularly physiotherapists and nurses, emphasized the impor-
tance of tailoring exercise/PA to accommodate symptoms and 
comorbidities and clinicians highlighted the importance of exer-
cise as a core component of an OA management plan. Table 5 
provides a summary of the five themes, their subthemes, and 
frequencies of specific codes by discipline. A more detailed nar-
rative metasynthesis is provided in Supplementary File 4.

Table 2.  Summary measures of confidence and attitude outcomes and professional development mode preferences for clinicians and 
students, reported as mean (SD); n

Outcome (Cohort n)
Physiotherapists 

(1380)
Primary Care 
Nurses (158)

General 
Practitioners 

(267)

General 
Practitioner 

Registrars (81)

Medical 
Students 

(465)
Physiotherapy 
Students (696)

Confidence in OA 
knowledge [pos-
sible score range: 
11-55]

38.9 (7.0)a; 1332 29.6 (7.8) a; 146 36.8 (6.2)a; 255 33.9 (6.1)a; 76 34.6 (6.1); 453 35.1 (6.0); 691

Confidence in OA 
skills [possible 
score range: 
16-80]

59.6 (10.2)a; 
1306

45.0 (11.4)a; 142 57.2 (8.9)a; 253 53.6 (8.7)a; 75 54.2 (9.1); 445 53.2 (8.9); 689

PABS-biomed [pos-
sible score range: 
10-60]

28.0 (6.8)a; 1296 34.9 (5.5)a; 134 29.4 (6.0)a; 249 32.2 (5.3)a; 74 33.4 (5.5)b; 
424

31.4 (5.8)b; 
690

Professional devel-
opment modes 
[possible score 
range: 1-5]

           

•	 Face-to-face 
workshop style 
(lecture and 
small group 
work)

2.6 (1.4); 1211 2.4 (1.3); 117 2.5 (1.3); 232 2.7 (1.5); 71 2.3 (1.3)b; 403 2.1 (1.3)b; 631

•	 Blended: online 
plus face-to-face 
learning

2.7 (1.3); 1211 2.8 (1.4); 117 2.7 (1.4); 232 2.9 (1.2); 71 2.5 (1.3); 403 2.5 (1.2); 631

•	 Professional 
conference 
(lecture based)

3.0 (1.3); 1211 3.0 (1.4); 117 2.9 (1.4); 232 3.0 (1.3); 71 3.0 (1.3); 403 2.9 (1.2); 631

•	 Modular and in-
teractive online

3.0 (1.4); 1211 2.9 (1.3); 117 3.0 (1.4); 232 2.6 (1.3); 71 3.4 (1.3); 403 3.5 (1.2); 631

•	 Independent 
reading (jour-
nals, texts)

3.7 (1.4); 1211 3.9 (1.1); 117 3.8 (1.3); 232 3.8 (1.4); 71 3.8 (1.3)b; 403 4.0 (1.3)b; 631

Abbreviation: OA, osteoarthritis; PABS, Pain Attitudes Beliefs Scale.
aSignificantly different to all clinical disciplines (P < 0.05). bSignificant difference between student groups.
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DISCUSSION

To our knowledge, this is the first multinational, mixed‐
methods study to measure self‐rated confidence and attitudes 
toward OA care across clinical and student disciplines, which 
is important for providing a contemporary picture of work-
force capacity in OA care. Our findings suggest important foci 
for entry‐to‐practice curriculum development and professional 
development across disciplines, particularly with respect to pri-
oritizing high‐value care options and emphasizing behaviorally 
oriented management of OA for some disciplines.

The greater confidence in OA knowledge and skills 
reported by physiotherapists, compared with other disciplines, 
may reflect a closer alignment between physiotherapy scope 
of practice and recommended first‐line management for OA. 
Furthermore, higher confidence outcomes were associated in 
multivariate models with professional development and post-
graduate training, which were more commonly undertaken by 
physiotherapists. We acknowledge, however, that only about 
one‐third of the variance in confidence could be explained 
by factors in the multivariate models. Across all disciplines, 
the knowledge and use of outcome instruments were limited, 

Table 3.  Responses by itema to knowledge and skills confidence measures, presented as median and interquartile range, for pooled clinicians 
(n = 1776)b and pooled students (n = 1134)b

Knowledge Items Clinicians Students

The pathology (eg, involvement of articular and periarticular structures and neurobiology of persis-
tent pain) and typical disease course of OA

4.0 (1.0) 3.0 (1.0)

The relationship between pathology of OA with pain and disability 4.0 (1.0) 4.0 (1.0)
Risk factors associated with the development of OA 4.0 (1.0) 4.0 (1.0)
Current clinical diagnostic criteria for OA 3.0 (1.0) 3.0 (2.0)
Current best-practice nonpharmacologic and nonsurgical treatment strategies for OA 4.0 (1.0) 3.0 (1.0)
Current best-practice pharmacologic care for OA 3.0 (2.0) 3.0 (1.0)
Principles of chronic disease self-management for OA and other chronic health conditions 4.0 (1.0) 3.0 (1.0)
Principles for supporting self-management and health behavior change 4.0 (1.0) 3.0 (1.0)
Physical performance measures to monitor the functional impact of OA 3.0 (1.0) 3.0 (2.0)
Appropriate tools to capture patient-reported outcomes to monitor the impact of OA 3.0 (1.0) 3.0 (1.0)
Timing and suitability for surgical intervention for people with OA 3.0 (1.0) 3.0 (1.0)
Confidence Items    
Clinically assess a person complaining of joint pain to determine the likelihood of OA 4.0 (1.0) 3.0 (1.0)
Engage in a discussion and provide education about:    

•	 The disease of OA (pathology, risk factors, typical disease course) 4.0 (1.0) 3.5 (1.0)
•	 Role of exercise and physical activity 4.0 (1.0) 4.0 (1.0)
•	 Role of nutrition management (incorporating weight loss, if appropriate) 4.0 (1.0) 3.0 (1.0)
•	 Role of medicines 3.0 (1.0) 3.0 (2.0)
•	 Role of surgery 4.0 (1.0) 3.0 (2.0)
•	 How to practically manage pain, based on a contemporary understanding of pain neurobiology 4.0 (1.0) 3.0 (1.0)
•	 A diagnosis of OA does not mean that joint symptoms will inevitably worsen 4.0 (1.0) 3.0 (1.0)

Explain why a particular diagnostic test, imaging (eg, MRI), procedure, or surgery is not indicated to 
diagnose or manage OA

4.0 (1.0) 3.0 (1.0)

Discuss with a patient their beliefs about OA and beliefs about therapeutic options 4.0 (1.0) 4.0 (1.0)
Engage in shared decision making regarding care options 4.0 (1.0) 4.0 (1.0)
Develop a management plan based on best evidence for nonpharmacologic and nonsurgical care 

options
4.0 (1.0) 3.0 (1.0)

Support positive health behavior change in a person with OA 4.0 (1.0) 4.0 (1.0)
Develop a physical activity or exercise program that considers pain, disability, and beliefs about physi-

cal activity/exercise
4.0 (2.0) 4.0 (1.0)

Engage in a discussion with overweight or obese patients about a nutritional/weight management pro-
gram, and develop such a program

3.0 (1.0) 3.0 (1.0)

Measure the impact of OA using standard outcome measures 3.0 (2.0) 3.0 (2.0)

Abbreviation: MRI, magnetic resonance imaging; OA, osteoarthritis.
aItems measured on a 5-point Likert scale (1‐5), where 1 = not at all confident and 5 = very confident. bRepresents 94.2% and 97.7% complete 
data for the clinician and student cohorts, respectively.
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highlighting the need for improving access to and support-
ing use of recommended PROMS and physical performance 
tests. Although most clinicians and students were confident in 
discussing exercise/PA, confidence in the implementation of 
an exercise/PA plan was generally low in disciplines other than 
physiotherapists and physiotherapy students. Physiotherapy 
clinicians and students reported relatively larger confidence 
gaps in pharmacologic care and care supporting weight loss. 
Primary care nurses were consistently the least confident in 
their disease‐specific knowledge and skills, which suggests 
the potential of specific training to better empower nurses 
to support people with OA. To enhance nursing workforce 
capacity, further training may be needed for generalist primary 
care nurses taking on OA care coordination roles and justi-
fies expansion of the rheumatology‐trained nursing workforce 
(42). Although a recent trial in the United Kingdom included 
upskilling of primary care nurses in OA care, referral from GPs 
to the nurses for self‐management support was underutilized 
(43), raising uncertainty about the scalability of this co‐care 
model of service delivery. These findings highlight the need 
to develop core interprofessional competencies in OA care to 
promote a collaborative and consistent approach to care by 
primary care practitioners and to overcome clinical inertia for 

first‐line care options; that is, where no care is provided where 
confidence is lacking.

Nurses, GP registrars, and medical students reported a 
stronger biomedical orientation to joint pain than physiother-
apists, GPs, and physiotherapy students. This may reflect a 
greater orientation toward biomedically focused, low‐value OA 
care options, perhaps related to entry‐to‐practice training cur-
ricula. Although we cannot speculate on how these attitudes 
directly influence treatment choices, aligned literature con-
firms an association between beliefs and practice behaviors 
(7,8). There is an opportunity to optimize OA care through an 
enhanced emphasis in curricula and professional development 
informed by a contemporary biopsychosocial approach to OA 
and pain care (44). This represents a critical area for OA care 
reform, particularly in light of our findings that a sizable pro-
portion of clinicians and students perceive arthroscopy to be 
appropriate as a management option for knee OA, MRI to be an 
informative tool for diagnosis and clinical management, and joint 
replacement to be inevitable.

Support for exercise/PA as a core intervention for OA, irre-
spective of disease stage, was almost ubiquitous across disci-
plines, aligning with findings from earlier research and suggesting 
a positive attitude toward exercise from GPs, despite limited 

Figure 1.  Proportional agreement with specific osteoarthritis (OA) care approaches by clinicians and students: inevitability of joint replacement 
surgery (“People with OA will ultimately require joint replacement surgery”)(A); arthroscopic surgery as a management intervention for knee OA 
(“Arthroscopic surgery is an appropriate intervention to manage knee joint OA”) (B); magnetic resonance imaging (MRI) for diagnosis/clinical 
management of hip/knee OA (“MRI is an informative tool for the diagnosis and clinical management of hip and knee OA”) (C); exercise/physical 
activity (PA) as an intervention of OA (“All people with OA should engage in PA or an exercise program, irrespective of the stage of the disease”) 
(D). The original 6‐point scale has been collapsed to a 4‐point scale for ease of interpretation.
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implementation (45). Our data also suggest more positive attitudes 
toward exercise than data collected from physiotherapists in the 
United Kingdom in 2006 (26). This may reflect a practice change 
over the last decade through evidence‐diffusion for use of exercise 
in OA care. Our qualitative data also strongly support incorporation 
of tailored exercise/PA into OA management programs.

Although exercise/PA was strongly supported across disci-
plines as a high‐value OA care intervention, most respondents 
linked exercise/PA with musculoskeletal system (biological) out-
comes in free‐text responses. Based on the code frequencies, 
relatively fewer respondents identified other functional and psycho-
social outcomes, potentially suggesting a stronger or more familiar 
biomedical management paradigm for OA, despite contemporary 
evidence for adopting a broader biopsychosocial model (46). The 
widespread support for exercise/PA as a high‐value approach 
to OA care contrasted with attitudes held by a sizable propor-
tion of respondents that generally low‐value interventions are also 
indicated, such as arthroscopy for knee OA. In this context, sup-
porting translation of evidence‐based beliefs (ie, exercise/PA) into 
behaviors to support best‐practice care remains a critical target.

Thirty percent of students had no experience in developing or 
implementing chronic disease management plans, which highlights 
potential knowledge and skills gaps in chronic disease manage-
ment. Although this finding may point to curricula gaps, it may also 
be related to acute care‐focused training sites and curricula (par-
ticularly for medical students) and the need to better link theory, or 
“knowing,” with “doing’” for musculoskeletal disease management 
(47). Optimizing entry‐to‐practice curricula that support knowledge 

and skills in chronic disease management is essential to ensure 
alignment with contemporary evidence for OA care and creation 
of a workforce that is confident to participate in effective inter-
professional management of a high‐prevalence and high‐burden 
condition. Such optimization is not easy and arguably may not be 
feasible with overcrowded training programs that require alignment 
with specific credentialing and competencies. Nonetheless, there 
are likely opportunities to optimize relevant training curricula through 
co‐design efforts between educators and researchers, clinicians, 
and credentialing bodies. Such an approach has been adopted 
through the development and implementation of the International 
Association for the Study of Pain (IASP) curriculum for pain care and 
the English Musculoskeletal Core Capabilities Framework (48–50).

The strengths of this study include the large, multinational 
sample of mixed disciplines and students that allows trans-
ferability of findings across aligned health systems and care 
settings. We did not plan a priori to undertake between‐nation 
comparisons. The overarching purpose of the research was 
to sample clinicians and students from “like” nations in order 
to inform the development of resources. These resources can 
help close evidence‐practice gaps and overcome barriers to 
implementation of high‐value OA care, with the potential for 
transferability and scalability at a multinational level. Undertak-
ing between‐nation comparisons may be unhelpful to achieve 
this broader aim. Furthermore, the unbalanced sample sizes 
between nations may threaten the validity of comparisons and 
interpretation of the findings. The inclusion of qualitative data 
enabled measurement of constructs otherwise not determi-

Table 4.  Multiple regression model outcomes amongst clinician respondents (n = 1886), summarizing the association between outcome 
variables and demographic and training variables, adjusted for current clinical activity in OA care

Outcome
Model Fit: R2 (P 

value)

Model Coefficientsa (95% CI)

Disciplineb
Registered years 

for OA care

Awarded postgrad-
uate qualification 

in MSK healthc

Undertaken 
OA-related PD in 

last 5 yearsc

Confidence in 
OA knowledge 
[possible score 
range: 11-55]

0.33 (P < 0.0001) Nurse: −7.1 (−8.1, 
−6.0)

0.13 (0.1, 0.2) 2.4 (1.7, 3.1) 4.8 (4.2, 5.5)

GP: −1.1 (−1.9, −0.2)
GP registrar: −1.6 

(−3.1, −0.1)
Confidence in OA 

skills [possible 
score range: 
16-80]

0.32 (P < 0.0001) Nurse: −11.5 (−13.1, 
−9.9)

0.2 (0.1, 0.2) 3.8 (2.8, 4.8) 5.9 (4.9, 6.9)

GP: −0.9 (−2.1, 0.4)d

GP registrar: −1.5 
(−3.8, 0.7)d

PABS-biomed 
[possible score 
range: 10-60]

0.1 (P < 0.0001) Nurse: 6.3 (5.1, 7.5) <−0.0001(−0.03, 
0.03)d

−1.6 (−2.3, −0.9) −0.4 (−1.1, 0.3)d

 GP: 0.8 (−0.1, 1.8)d

GP registrar: 3.7 
(2.1, 5.3)

Abbreviation: CI, confidence interval; GP, general practitioner; MRI, magnetic resonance imaging; MSK, musculoskeletal; OA, osteoarthritis; 
PD, professional development.
aUnstandardized β coefficients. bPhysiotherapist as the reference category. cBinary yes/no variables. dIndicates that the value is not statisti-
cally significant.
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nable from survey measures alone. We recognize, however, 
that transferability of findings may be limited in low‐ and mid-
dle‐income settings where work cadres are likely to differ. 
Currently, we are unable to comment neither on the interpre-
tation of absolute confidence and PABS scores, the clinical 
relevance of the magnitude of differences observed, nor on 
how observed differences relate to actual clinical behaviors. 
These represent important foci for future research. A further 
limitation is the clinician sample size relative to the total possi-
ble population size and a sampling bias toward Australian and 
physiotherapy clinicians. We did not sample GPs from Canada 
and did not sample GP registrars from New Zealand or Can-
ada, which limited the interpretation of multinational findings 
for these disciplines. More than half of our clinician sample 
reported a caseload between 6‐20 patients per week with 
OA, which may suggest a sampling bias toward clinicians who 
more frequently treat patients with OA; therefore, our data may 
overestimate confidence levels. This, however, may be offset 
by a small proportion of clinicians not currently involved in OA 
care (range 3.4%‐21.3%).

In conclusion, there are opportunities to enhance workforce 
capacity in delivery of high‐value care options to people with OA, 
which may be targeted at practicing clinicians and students. Our 
data suggest that physiotherapy clinicians may have the requi-
site skills and knowledge to adopt leadership roles in OA care, 
providing justification for innovative workforce models leveraging 
health professionals in roles such as triage, advance practice, 
and extended scope practice across care settings. Recognizing 
the critical role of practice nurses in supporting general practice, 
building nurses’ capacity to deliver high‐value OA care will be 
important. Professional development and curricula that deem-
phasize a biomedical approach to management and that explicitly 
inform indications for arthroscopy and MRI are needed. Although 
delivery of exercise/PA education and care is viewed as funda-
mental, improving access, aligning with patient preferences, and 
managing comorbidities and pain are important considerations for 
service delivery models.
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