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ABSTRACT
Purpose: To investigate the effectiveness of a physiotherapy triage service for orthopaedic surgery referrals from primary-care physicians. Methods:
A prospective, observational design was used with patients referred to an orthopaedic surgeon based out of two small urban centres in British Columbia.
The level of agreement between the physiotherapist and surgeon was determined using a weighted kappa statistic (kw ) with 95% CI. A patient satisfaction
questionnaire was administered, and the surgical conversion rate (SCR) was calculated to assess the level of appropriate referrals. Results: The analysis
found substantial agreement (kw ¼ 0.77; 95% CI, 0.60–0.94) between surgeon and physiotherapist for surgical management decisions. All patients
reported being ‘‘satisfied’’ or ‘‘very satisfied’’ with the overall care they received from the physiotherapist. The SCR of patients referred by the physiotherapist
to the surgeon was 91%, versus 22% among patients referred by a general practitioner or emergency physician. Conclusion: More than three-fourths of
patients referred by primary-care physicians did not need to see a surgeon and were able to be managed by an experienced orthopaedic physiotherapist.
This triage model could have considerable impact on orthopaedic wait times in Canada by minimizing unnecessary referrals; the model could also promote
timely and conservative management of non-surgical conditions by physiotherapists.
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RÉSUMÉ
Objectif : Étudier l’efficacité d’un service de triage en physiothérapie pour aiguillages vers la chirurgie orthopédique provenant de médecins de premier
recours. Méthodes : On a utilisé un concept d’observation prospective des patients référés à un chirurgien orthopédiste dans deux petites localités
urbaines de la Colombie-Britannique. On a déterminé le niveau d’entente entre le physiothérapeute et le chirurgien en établissant une statistique kappa
pondérée (weighted kappa, kw) comportant un IC à 95%. On a administré aux patients un questionnaire sur leur satisfaction et calculé un taux de conversion chirurgicale (TCC) afin d’évaluer le niveau des références appropriées. Résultats : L’analyse a révélé une convergence importante (kw ¼ 0,77; IC à
95%, 0,60 à 0,94) entre le chirurgien et le physiothérapeute sur le plan des décisions relatives à la prise en charge chirurgicale. Tous les patients se sont
dits « satisfaits » ou « très satisfaits » des soins généraux qu’ils ont reçus du physiothérapeute. Le TCC des patients référés par le physiothérapeute au
chirurgien s’est établi à 91% contre 22% chez les patients référés par un généraliste ou un urgentiste. Conclusion : Plus de trois quarts des patients
référés à un chirurgien orthopédiste par des médecins de premier recours n’ont pas eu à consulter un chirurgien et ont été pris en charge par un
physiothérapeute orthopédiste chevronné. Ce modèle de triage pourrait avoir un effet considérable sur les temps d’attente en orthopédie au Canada
en réduisant au minimum les aiguillages inutiles. Le modèle pourrait aussi promouvoir une prise en charge rapide et conservatrice de problèmes non
chirurgicaux par des physiothérapeutes.

Long wait times for elective surgical procedures in
Canada are a major concern and have broad economic
consequences.1 Total wait times are higher for elective
orthopaedic surgeries than for procedures from any other
specialty except plastic surgery; in 2011, the average total
wait for these surgeries was 39.1 weeks,2 which represents

a 100% increase from 1993.2 Governments, physicians,
and the public have all agreed that current wait times
are unacceptable, but strategies developed to reduce
wait times continue to fall short. A 2008 Fraser Institute
report found that wait times for elective orthopaedic
surgeries actually fell from 2007 to 2008,3 but the most
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recent report (in 2011) conﬁrmed that they had risen
once again.2 Delays in receiving treatment remain unacceptably long, and innovative changes to the system
are urgently needed to effect more permanent change.
More money does not seem to be the answer, as provinces that spend more on health care per capita do not
have shorter wait times than those that spend less.3 In
fact, a 2010 Fraser Institute analysis found that increased
health spending were positively correlated with increased
wait times, except where increases were targeted directly
to physicians.4
Wait times can be broken down into two categories:
ﬁrst, the wait between visiting a general practitioner and
attending a consultation with a specialist; and, second,
the wait between seeing the specialist and having surgery. In 2011, Canadians waited an average of 19.7 weeks
to see an orthopaedic surgeon after referral from a general practitioner—143% longer than the 1993 average
of 8.1 weeks—and an average of 19.4 weeks for surgery
after that.2 This increase in wait times since 1993 is concerning, and they continue to remain higher in Canada
than in many other countries.2 Wait times impose both
monetary and non-monetary costs, including lost work
time, decreased productivity, and physical and psychological suffering. Many of these costs are not recognized
by health care budgets and are instead borne by society,
or by those affected by illness and injury.
Potential evidence-based solutions can be drawn from
research in other high-income countries. In a successful
strategy developed in the United Kingdom, physiotherapists screen patients referred by general practitioners
(GPs) before consultation with an orthopaedic surgeon.5,6
This strategy has reduced the number of unnecessary referrals to orthopaedic surgeons, resulting in more timely
interventions for patients for whom surgery is not indicated and, in turn, shorter wait times for those requiring surgical interventions.7,8 A similar physiotherapistas-gatekeeper model has been studied in Australia; the
effectiveness of this approach is supported by a growing
body of evidence.9–11
To our knowledge, previous studies investigating the
use of physiotherapists to triage referrals for elective
orthopaedic surgery in the Canadian health care system
were either retrospective designs or have only examined
patient satisfaction.12,13 The primary purpose of our
study, therefore, was to investigate the effectiveness of
having a physiotherapist triage patients referred to orthopaedic surgeons for knee or shoulder injuries by either a
GP or an emergency physician. Speciﬁcally, our study
aimed to examine (1) the level of agreement between
orthopaedic surgeons and orthopaedic physiotherapists
in management decisions, (2) the potential impact of
physiotherapy triage in terms of averting inappropriate
referrals and reducing overall wait times (as determined
by surgical conversion rate [SCR]), and (3) patient satisfaction with physiotherapy triage.
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METHODS
Study design
Patients who were referred to the orthopaedic surgeon
at Sea to Sky Orthopaedics in Whistler and Squamish,
British Columbia, by a GP or emergency physician were
considered eligible to participate in this prospective
observational study if they had either shoulder or knee
complaints and were at least 19 years old. Patients were
excluded if the injury was attached to an ongoing insurance claim resulting from a motor vehicle or work
accident, if their history suggested any disorder requiring
urgent medical attention (as determined by the orthopaedic surgeon based on the referral letter). or if they
were unable to provide informed consent. The study
was approved by the University of British Columbia
Clinical Research Ethics Board.
Participants and procedure
From May 1 to June 30 2011, all new referrals who
met the eligibility criteria were invited to participate in
the study. Sample-size calculations determined that 45
participants would be needed to produce a signiﬁcant result (a < 0.05, b ¼ 0.80) for inter-rater agreement. Among
the ﬁrst 45 referrals, 100% agreed to participate.
The research coordinator obtained written informed
consent from participants before their ﬁrst visit to the
surgeon. Demographic data were collected from all study
participants before the assessment. Patients were seen as
out-patients by the orthopaedic surgeon and physiotherapist on the day of assessment (see Figure 1). Each
participant was ﬁrst assessed by the physiotherapist and
categorized as surgical (appropriate for surgical intervention), non-surgical (could be managed conservatively
and did not need to see a surgeon), or needing further investigation (required further diagnostics such as imaging
or blood tests). Following this assessment, patients were
immediately seen by the surgeon, who classiﬁed them
using the same categories. The physiotherapist and the
surgeon were blinded to each other’s diagnoses and
management decisions. It was not possible, given the
study design, for patients to be blinded, but they were
asked not to inform the surgeon of the physiotherapist’s
decisions. Patients were booked for follow-up visits with
the surgeon, as needed; if patients required physiotherapy rather than surgical management, the physiotherapist referred them on to a local, qualiﬁed practitioner.
Immediately following their visit with the surgeon, patients completed a survey rating their satisfaction with
the advice given to them by the physiotherapist, the
thoroughness of the physiotherapy exam, and their overall satisfaction with the physiotherapist. This survey was
designed to assess the patients’ level of acceptance of
this triage model. There was no loss to follow-up at this
stage, as the physiotherapist and surgeon assessed all
patients sequentially.
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Figure 1
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Flowchart of Patient Pathway.

The surgical conversion rate (SCR) is deﬁned as the
percentage of patients seen by the orthopaedic surgeon
who were subsequently booked for surgery.14 The SCR
of primary-care physician referrals was calculated as the
percentage of all 45 patients referred who were booked
for surgery (i.e., those who were categorized as surgical
by the surgeon); the SCR of physiotherapist referrals was
calculated as the percentage of patients categorized as
surgical by the physiotherapist who were subsequently
categorized the same way by the surgeon. The latter
rate reﬂects the appropriateness of the physiotherapist’s
referrals.
The orthopaedic surgeon and physiotherapist in this
study had 6 and 8 years of post-graduation experience,
respectively. The surgeon had fellowship training in two
kinds of shoulder and knee reconstruction (arthroscopic

and open), while the physiotherapist had post-graduate
training in sports and orthopaedic physiotherapy. Prior
to the study the physiotherapist spent 3 days shadowing
the surgeon in order to better understand the surgeon’s
decision-making paradigm.
Statistical analysis
We conducted our analyses using the Statistical Package for the Social Sciences, version 21.0 for Mac (SPSS
Inc., Chicago, IL). The proportion of patients accurately
triaged by the physiotherapist was analyzed using descriptive statistics and bivariate analysis; the level of
agreement on surgical management decisions between
physiotherapist and orthopaedic surgeon was determined
using percentage agreement and a weighted kappa statistic (kw), reﬂecting the differential risks of disagreement
between the three categories (surgical, non-surgical, and
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Table 1
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Demographic Characteristics of Study Participants
Total

Shoulder

Knee

45

31

14

26
19
47 (21–75)

20
11
48 (21–72)

6
8
45 (25–75)

Table 3 Agreement between Physiotherapist and Orthopaedic Surgeon
on Surgical Management of Participants (Shoulder)
Orthopaedic surgeon

Participants (n )
Sex
Female (n )
Male (n )
Median age (range) (yr)

Table 2 Agreement between Physiotherapist and Orthopaedic Surgeon
on Surgical Management of Participants (Overall)

Physiotherapist
Surgical
Non-surgical
Further investigation
Total

Nonsurgical

Further
investigation

Nonsurgical

Further
investigation

Total

6
0
0
6

2
13
0
15

0
3
7
10

8
16
7
31

Percent agreement: 83.9 (26/31).
kw : 0.73 (95% CI, 0.52–0.94).

Orthopaedic surgeon
Surgical

Physiotherapist
Surgical
Non-surgical
Further investigation
Total

Surgical

Total
Table 4 Agreement between Physiotherapist and Orthopaedic Surgeon
on Surgical Management of Participants (Knee)

9
0
1
10

2
20
1
23

0
3
9
12

11
23
11
45

Percent agreement: 84.4 (38/45).
kw : 0.77 (95% CI, 0.60–0.94).
Surgical conversion rate (physiotherapist): 0.91 (10/11).
Surgical conversion rate (all referrals): 0.22 (10/45).

further investigation), with a 95% CI. The heaviest weight
was assigned to the cell corresponding to a patient designated as non-surgical by the physiotherapist and surgical
by the surgeon, which represents the poorest clinical
outcome. Landis and Koch have suggested that kw values
>0.81 represent almost perfect agreement; >0.61, substantial agreement; 0.41–0.60, moderate agreement; and
<0.40, poor to fair agreement.15

RESULTS
Patient demographics are presented in Table 1. As
noted, more people were referred for shoulder than
knee injuries, and more were women than men.
Inter-rater agreement
Inter-rater agreement between surgeon and physiotherapist overall and for each area of injury is presented
in Tables 2–4. The physiotherapist and surgeon agreed
on surgical management decisions in 84.4% of cases
(kw ¼ 0.77; 95% CI, 0.60–0.94); this represents substantial
to almost perfect agreement in both areas of injury, with
weighted kappa values ranging from 0.73 (95% CI, 0.57–
1.00) for shoulder injuries to 0.85 (95% CI, 0.52–0.94) for
knee injuries.
Patient satisfaction
One hundred percent (45/45) of patients reported being ‘‘satisﬁed’’ (score 4) or ‘‘very satisﬁed’’ (score 5) with
the overall care they received from the physiotherapist
(mean 4.87, range 4–5); 98% (44/45) reported being
‘‘satisﬁed’’ or ‘‘very satisﬁed’’ with the amount of advice/
education they received (mean 4.67, range 3–5).

Orthopaedic surgeon

Physiotherapist
Surgical
Non-surgical
Further investigation
Total

Surgical

Nonsurgical

Further
investigation

Total

3
0
1
4

0
7
1
8

0
0
2
2

3
7
4
14

Percent agreement: 85.7 (12/14).
kw : 0.85 (95% CI, 0.57–1.00).

Proportion effectively triaged by physiotherapist
The physiotherapist accurately triaged 84.4% (38/45)
of referrals (kw ¼ 0.77; 95% CI, 0.60–0.94; see Table 2).
Two patients were unnecessarily categorized as surgical
by the physiotherapist (i.e., were categorized as nonsurgical by the surgeon). Three patients categorized as
non-surgical by the physiotherapist were categorized as
further investigation by the surgeon, but of the three,
two were not booked for surgery after imaging results
were returned; the third was referred for a magnetic
resonance arthrogram but did not attend the appointment and was lost to follow-up. The SCR of patients
referred by the physiotherapist to the surgeon was 91%;
in contrast, the SCR of all patients referred by a GP or
emergency physician was 22%.

DISCUSSION
Our results demonstrate substantial agreement between
physiotherapist and orthopaedic surgeon on surgical
management decisions for patients with knee and shoulder injuries. Moreover, patients were very satisﬁed with
this service overall. The physiotherapist was able to
effectively triage the majority of the referrals to the surgeon, thus vastly improving the SCR compared to GP
and emergency physician referral.
The ﬁnding that SCR was higher among patients
assessed by the physiotherapist than the total group of
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referrals from primary-care physicians demonstrates the
physiotherapist’s ability to triage patients effectively.
While there is some potential for error and possible
harm should the physiotherapist fail to refer a patient
for necessary surgical care, our ﬁndings suggest that the
risk level is low. No patients in our study were categorized by the surgeon as surgical while being categorized
as non-surgical by the physiotherapist; furthermore, of
the three patients who were categorized as non-surgical
by the physiotherapist but sent for further investigation
by the surgeon, none went on to be booked for surgery.
The triage system described here has the potential
to reduce the wait time for patients who need to see an
orthopaedic surgeon by screening out those who do
not. This could also improve quality of life by providing
timely conservative care for those triaged by the physiotherapist as not needing surgery. Further investigation
into physiotherapists’ managing of orthopaedic referrals
is needed to conﬁrm these ﬁndings.
While similar studies have been conducted previously
in other countries, to our knowledge this is the ﬁrst study
to investigate the level of agreement between Canadian
physiotherapists and orthopaedic surgeons regarding
the management of common elective orthopaedic referrals. Research from the United Kingdom has found that
physiotherapists and junior surgeons have equally effective orthopaedic assessment skills;16 however, the physiotherapists in that study have specialist training and
work within an extended scope of practice that includes
ordering and interpreting imaging and blood work,
administering injections, and booking patients for surgery.16 Physiotherapists in British Columbia, in contrast,
cannot perform any of these duties, and they must therefore be managed by the patient’s GP, with referrals to
either an orthopaedic surgeon or a sports medicine physician. In our study, 12 patients were referred on for
further investigation by the surgeon; these patients could
potentially have been managed by a physiotherapist with
an extended scope of practice that included referral for
imaging, further reducing the burden on orthopaedic
surgeons. The physiotherapist in our study did not have
any formal extended scope of practice, but had 8 years of
experience in orthopaedic and sport physiotherapy, with
post-graduate training in both ﬁelds. The short training
period before the screening program was likely important in standardizing management decisions for the
conditions seen. Further investigation into the role and
beneﬁt of extended-scope physiotherapists in Canada is
warranted, as it may be a sound way to improve access
to health care.
Given the unacceptable wait times for health care in
Canada, and the lack of signiﬁcant improvement resulting from recent funding interventions, novel approaches
such as the one described here need to be further evaluated.2 More than three-fourths of patients in our study
could be (and were) adequately managed by a physio-
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therapist, yet they occupied a position on the wait list
ahead of others who may have needed surgical care.
This ﬁnding echoes research from the United Kingdom
and Australia that has found rates of inappropriate referral for orthopaedic surgery in excess of two-thirds.8,9
Inappropriate referrals are most commonly due to a
minimal level of orthopaedic training among GPs and a
lack of access to local sports medicine physicians for
non-surgical interventions.10 The delisting of physiotherapy services under the Medical Services Plan in BC,
coupled with physiotherapists’ current limited scope of
practice, also reduces GPs’ ability to use physiotherapists’ specialized skills effectively.
One limitation of our study was that it did not include
referrals from sport medicine physicians (unless they
were acting as emergency physicians) or other specialists
(e.g., other orthopaedic surgeons, rheumatologists, etc.),
and therefore may not be representative of typical incoming referrals to orthopaedic surgeons. However, our goal
was to determine the effectiveness of a physiotherapist at
managing orthopaedic surgery referrals from primarycare physicians, whereas sport medicine physicians and
other specialists have already triaged a primary-care referral. The study design prevented us from assessing
patient satisfaction with the physiotherapy consultation
without inﬂuence from the consultation with the surgeon,
since all patients saw the two practitioners consecutively.

CONCLUSIONS
This study demonstrates substantial inter-rater agreement between an orthopaedic surgeon and an experienced orthopaedic physiotherapist on surgical management decisions. More than three-fourths of patients
referred to an orthopaedic surgeon by a GP or an emergency physician could have been triaged to non-surgical
management by an experienced orthopaedic physiotherapist. This physiotherapy triage model could have considerable positive impact on wait times in Canada for
treatment for some of the most common orthopaedic
injuries, and could also promote timely conservative
management of non-surgical conditions by physiotherapists. However, larger studies assessing the cost-effectiveness of physiotherapy triage systems should be conducted to further evaluate this approach. Evaluating the
impact of an extended scope of practice for physiotherapists on health economics would also be beneﬁcial.

KEY MESSAGES
What is already known on this topic
Studies of physiotherapy triage for patients referred to
orthopaedic surgery in the United Kingdom and Australia
have shown that more than two-thirds of referrals from
GPs and emergency physicians are inappropriate, and
that most of these patients have conditions that can be
managed by a physiotherapist. Physiotherapists in these
countries operate under an extended scope of practice.
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This triage model has not been well studied in the Canadian context.
What this study adds
An orthopaedic surgeon and an experienced orthopaedic physiotherapist demonstrated substantial agreement in their surgical management decisions. More
than three-fourths of patients referred to an orthopaedic
surgeon by General Practitioners and emergency physicians did not need to see a surgeon and were appropriately managed by an orthopaedic physiotherapist. This
physiotherapy triage model could considerably reduce
wait times in Canada for treatment of some of the most
common orthopaedic injuries, as well as promote timely
conservative management of non-surgical conditions by
physiotherapists.
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