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ABSTRACT

Purpose: To examine the role of an advanced-practice physiotherapist (APP) with respect to (1) agreement with an orthopaedic surgeon on diagnosis and

management of patients with shoulder problems; (2) wait times; and (3) satisfaction with care. Methods: This prospective study involved patients with

shoulder complaints who were referred to a shoulder specialist in a tertiary care centre. Agreement was examined on seven major diagnostic categories,

need for further examination and surgery, and type of surgical procedure. Wait times were compared between the APP- and surgeon-led clinics from

referral date to date of initial consultation, date of final diagnostic test, and date of confirmed diagnosis and planned treatment. A modified and validated

version of the Visit-Specific Satisfaction Instrument assessed satisfaction in seven domains. Kappa (k) coefficients and bias- and prevalence-adjusted

kappa (PABAK) values were calculated, and strength of agreement was categorized. Wait time and satisfaction data were examined using non-parametric

statistics. Results: Agreement on major diagnostic categories varied from 0.68 (good) to 0.96 (excellent). Agreement with respect to indication for surgery

was k ¼ 0.75, p < 0.001; 95% CI, 0.62–0.88 (good). Wait time for APP assessment was significantly shorter than wait time for surgeon consultation at

all time points (p < 0.001); the surgeon’s wait time was significantly reduced over 3 years. High satisfaction was reported in all components of care

received from both health care providers. Conclusions: Using experienced physiotherapists in an extended role reduces wait times without compromising

patient clinical management and overall satisfaction.
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RÉSUMÉ

Objectif : Examiner le rôle du physiothérapeute en pratique avancée en ce qui a trait (1) aux accords avec un chirurgien orthopédique sur le diagnostic et

la gestion de patients aux prises avec des problèmes à l’épaule; (2) au temps d’attente; (3) à la satisfaction par rapport aux soins. Méthode : Cette étude

prospective a fait appel à des patients avec des douleurs à l’épaule qui ont été dirigés vers des spécialistes de l’épaule dans un centre de soins tertiaires.

Les accords ont été examinés pour sept catégories de diagnostics, en fonction de la nécessité d’examens plus poussés ou de chirurgie et du type

d’intervention chirurgicale projeté. On a comparé les temps d’attente pour le physiothérapeute en pratique avancée et les cliniques dirigées par un

chirurgien à partir de la date où le patient a été redirigé à la consultation initiale, jusqu’à la date de diagnostic définitif, jusqu’à la date de diagnostic

confirmé et jusqu’au traitement planifié. Une version modifiée et validée de l’instrument d’évaluation de la satisfaction à la suite d’une consultation (Visit-

Specific Satisfaction Instrument ) a permis de mesurer la satisfaction dans sept domaines. Les coefficients kappa (k) et les valeurs kappa ajustées pour la

prévalence et le biais (PABAK) ont été calculés et les accords ont été catégorisés selon leur force. Les données sur les temps d’attente et la satisfaction

ont été examinées à l’aide de statistiques non paramétriques. Résultats : Le degré d’accord sur les diagnostics importants variait de 0,68 (bon) à 0,96

(excellent). Les accords en ce qui concerne le recours à la chirurgie étaient de k ¼ 0,75, p < 0,001, I.C. 95%, 0,62–0,88 (bon). Les temps d’attente pour

une évaluation par un physiothérapeute en pratique avancée étaient considérablement plus courts que ceux pour une consultation auprès d’un chirurgien à

toutes les étapes (p < 0,001); les temps d’attente pour un chirurgien étaient considérablement réduits sur 3 ans. Un degré élevé de satisfaction a été

observé dans toutes les composantes des soins prodigués par des fournisseurs de soins. Conclusions : Le recours à un physiothérapeute expérimenté

dont la pratique s’étend hors des rôles traditionnels réduit les temps d’attente sans nuire à la gestion clinique du patient ni influer sur sa satisfaction

globale.
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Musculoskeletal (MSK) problems are a common rea-
son for seeking medical treatment.1,2 Neck and shoulder
disorders are the second most prevalent MSK condi-
tion3,4 and are reported to affect people’s perception of
health-related quality of life (QOL).5–7 Of all specialists,
orthopaedic surgeons are the most commonly consulted
for MSK problems,1 and approximately 37% of ambula-
tory encounters with orthopaedic surgeons in Canada
and the United States are reported to be for arthritis and
related conditions.8,9 In Ontario, the Ministry of Health
and Long-Term Care has proposed 189 days as the wait-
time target for shoulder surgery, but wait times remained
as high as 543 days for some hospitals in 2011 and 436
days in 2012.10 Demand is outstripping supply in this
area, for a variety of reasons including surgeon short-
ages, geographic variation in the supply of surgeons,11

unnecessary referrals resulting from deficiencies in pri-
mary care management and lack of guidelines for surgical
consultation,12–14 and an ageing population. Productivity
losses and paid sick leave for people waiting for surgical
consultation and elective orthopaedic surgery cost society
millions of dollars each year.15

Alternative methods of service provision, such as using
advanced-practice physiotherapists (APPs), can reduce
wait times. Studies of outpatient orthopaedic caseloads
published in the 1980s and 1990s16–24 suggested that a
proportion of orthopaedic outpatient referrals could be
managed efficiently and effectively with specialist sup-
port but without direct surgical intervention. More
recent studies25–32 have supported the notion of using
physiotherapists with an extended scope of practice to
reduce wait times and improve system efficiencies while
maintaining high patient satisfaction.

Physiotherapists have extensive education and train-
ing in the MSK field and provide safe, effective, and evi-
dence-based care.25–32 It has been reported that experi-
enced physiotherapists have higher levels of expertise in
managing MSK conditions than medical students, physi-
cian interns, residents, and specialist physicians.33,34 A
validity study using magnetic resonance imaging (MRI)
as the gold standard found that clinical diagnostic accu-
racy of MSK conditions was significantly higher among
physiotherapists than among non-orthopaedic physicians,
nurse practitioners, and physician assistants and noted
no difference between physiotherapists and orthopaedic
surgeons.35 The sample in that study included five spe-
cific shoulder pathologies in addition to other spine and
extremity problems,35 but no known study has examined
diagnostic concordance between physiotherapists and
surgeons for shoulder problems alone.

The emerging literature on MSK care has demon-
strated the efficacy of alternative care providers in manag-
ing lower-extremity and lumbar spine conditions, but we
are not aware of formal research related to this new
model of care in the management of shoulder condi-
tions. Examining the impact of this new role on wait

times for orthopaedic surgeons and on patient satisfac-
tion will help us to better understand this role and the
model’s potential contribution to transforming health
care systems. Our objective in the present study was to
examine the role of an extended-scope physiotherapist
with respect to (1) agreement on diagnosis and manage-
ment between the APP and an orthopaedic surgeon; (2)
wait times to care; and (3) patient satisfaction with care.

METHODS

Background of the APP role

In 2006, system-wide changes were implemented at
the Holland Orthopaedic and Arthritic Centre alongside
the development of an APP role to streamline access to
care for patients with hip and knee arthritis. The APP
role was added to maximize health human resources by
redistributing the clinical workload of surgeons to health
care professionals with a complementary skill set. APPs
at the Holland Centre are physiotherapists with graduate
degrees and extensive orthopaedic clinical experience
who, through additional training, have acquired further
skills and competencies that enable them to perform
additional controlled acts under medical directives ap-
proved by the Sunnybrook Health Sciences Centre’s
Medical Advisory Committee. Specifically, the APPs are
authorized, by delegation from the orthopaedic surgeons,
to order diagnostic tests such as X-rays, laboratory tests,
and imaging investigations under specific conditions.
The APPs function across the continuum of care, manag-
ing referrals, triaging for surgical consultation, prescrib-
ing conservative management, and monitoring non-
surgical and post-surgical patients.

An APP was introduced into the Shoulder Clinic in
late 2009. The physiotherapist selected and trained for
this role holds advanced degrees and was trained through
a 3-month on-site residency program (additional details
about the residency program and role have been pub-
lished elsewhere29). As is standard practice at the
Holland Centre, patients and their referral sources were
informed that the initial assessment would be conducted
by the APP; in addition, upon arrival patients received a
brief letter detailing the nature of the clinic visit and of
our study.

Study design

This prospective study of patients with shoulder com-
plaints who were referred to a shoulder specialist in a
tertiary care centre had three separate components:
agreement, wait time, and satisfaction. Participants were
excluded from the agreement if they were unable to
speak or read English; if there was evidence of infection
or underlying metabolic or inflammatory disease; or if
they had a history of previous surgery, motor vehicle
accident, shoulder injuries with an active compensation
claim related to the shoulder, or psychiatric illness that
precluded informed consent. The wait time and satisfac-
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tion samples did not require specific exclusion criteria.
Approval for use of human subjects was obtained from
the Research Ethics Board of the Sunnybrook Health
Sciences Centre.

Agreement component

Agreement on clinical diagnosis and management
(ordering investigation(s), indication for surgery) was
examined in 100 consecutive patients who were seen by
the APP and the orthopaedic surgeon on the same day in
2010.

Since reliability and validity are affected by patient
demographics (i.e., severity and level of pathology), we
descriptively documented level of disability for patients
who participated in the agreement component of the
study by using two self-report disability measures: a
joint-specific outcome measure, the American Shoulder
and Elbow Surgeons (ASES) assessment form,36 and an
upper-extremity outcome measure, the Quick Disabilities
of the Arm, Shoulder, and Hand (QuickDASH).37 ASES
scores range from 0 (most symptomatic) to 100 (repre-
senting the highest functional status). QuickDASH scores
also range from 0 to 100, with higher scores indicating
higher disability. Both measures are reported to be valid
and reliable in patients with shoulder complaints.36–40

To avoid asking patients for the same information
twice, the APP took the history using a standardized
questionnaire that was then shared with the surgeon.
The investigations on file were reviewed by both ex-
aminers independently, to mimic a real clinical situation;
each clinician’s diagnosis was based on individual clini-
cal examination and available diagnostic reports. The
data collection forms were completed independently
and put in a sealed envelope by a research assistant.
Based on aetiology and location of structure involved,
seven major diagnostic categories were recorded: rota-
tor cuff (RC) pathology, biceps pathology, osteoarthritis
(OA) in the glenohumeral and acromioclavicular joints,
instability-related pathologies, inflammatory conditions,
superior labral anterior and posterior (SLAP) pathologies,
and ‘‘other.’’ Some of these major categories had sub-
categories to further examine agreement: RC pathology
was broken down into subacromial pathology, partial-
thickness tear, full-thickness tear, and cuff tear arthrop-
athy; inflammatory conditions into rheumatoid arthritis
and Milwaukee shoulder; and the ‘‘other’’ category into
cervical spine pathology and adhesive capsulitis. Other
potential diagnoses were also documented under this
category (see Appendix 1).

Management plans included ordering further investi-
gations (X-rays, ultrasound [US], computed tomography
[CT] scan, MRI, MR arthrogram, laboratory tests) and
treatment. Agreement with respect to treatment was
simplified into two categories: yes and no for candidacy
for surgery.

Wait-time component

The second sample was a separate sample consisting
of 100 consecutive patients initially seen by the APP in
2010. In this sample, we examined type of pathology
and the proportion of patients who did not require a
consultation with the surgeon. We then compared the
wait time for this sample with information extracted
from the charts of 100 randomly selected patients seen
by the orthopaedic surgeon in 2008 with respect to wait
times from (1) date of referral to date of consultation
(T1); (2) date of referral to date of final diagnostic test
(T2); and (3) date of referral to date of confirmed diagnosis
and planned treatment (T3; see Appendix 2). The sur-
geon’s overall wait time in 2008 was also compared with
his own wait time in 2011, using hospital administrative
data.

Patient satisfaction component

To examine satisfaction with care, we compared two
independent samples of patients seen by the APP and
the surgeon in 2011, using the modified version of
the 9-item Visit-Specific Satisfaction Instrument (VSQ-
9), originally designed to assess satisfaction with physical
therapy practitioners in pediatric rheumatology.41,42 The
details on validation of the modified tool are provided by
Kennedy and colleagues,43 who replaced two items of
the original VSQ-944 (length of time waiting for an ap-
pointment; convenience of office location) with two new
items (responding to patient queries; advice and infor-
mation about exercise and returning to activities) and
validated the modified version using exploratory principal-
components analysis, Cronbach’s alpha, and correlation
with patient outcomes after surgery.44 Two items not
directly related to the APP clinic (‘‘getting through to the
Outpatient Clinic by phone’’ and ‘‘length of time waiting
once you arrived’’) were not included in analysis. The
remaining seven items were relevant to our study: (1)
Time spent with the health care providers, (2) Answers
to questions, (3) Explanation of the results of the assess-
ment, (4) Advice and information about exercise and
returning to activities, (5) The technical skills (thorough-
ness, carefulness, competence) of the health care pro-
viders, (6) The personal manner (courtesy, respect, sensi-
tivity, friendliness) of the health care providers, and (7)
The overall visit. Two questions related to process were
not included.

Responses then underwent a linear transformation to
score from 0 (poor) to 100 (excellent), as recommended
by the original developers.45

Statistical analysis

The kappa coefficient (k),45 their associated p-values,
and percent agreement (number of cases agreed on
divided by total number of cases) were used to deter-
mine agreement between clinicians. When k ¼ 0, agree-
ment is by chance; greater than chance agreement leads
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to positive values of k, and less than chance agreement
leads to negative values. In certain situations, such as
low prevalence of a finding or discordance between ex-
aminers in reporting a finding, the kappa values may be
misleading, and additional values should be provided.
Therefore, we also calculated (1) presence of bias between
observers (when frequency of occurrence of a condition
is different between observers), (2) impact of prevalence
of positive findings (when the overall proportion of posi-
tive results is substantially different from 50%), and (3)
bias-adjusted and prevalence-adjusted kappa (PABAK)
values, using the formula suggested by Byrt and collea-
gues.46 In this formula, a, b, c, and d are cells of the
2� 2 kappa table; observed agreement is (po ¼ (aþ d)/n),
the bias index is (BI ¼ |b� c|/n), and the prevalence index
is (PI ¼ |a� d |/n). For any 2� 2 table, PABAK is calcu-
lated as (2 po� 1).

Strength of agreement was interpreted as suggested
by Spratt47: <�0.20 ¼ strong systematic disagreement;
�0.20 to �0.01 ¼ potential systematic disagreement;
0.00–0.20 ¼ weak agreement; 0.21–0.40 ¼ slight agreement;
0.41–0.60 ¼ moderate agreement; 0.61–0.80 ¼ good agree-
ment; 0.81–0.90 ¼ very good agreement; and 0.91–
1.00 ¼ excellent agreement. We examined the wait-time
comparison and satisfaction data for normality distribu-
tion, using parametric and non-parametric tests (Wilcoxon
z-tests).

RESULTS

Agreement component

A total of 100 patients (37 women; mean age 57 [SD
14], range 19–92; see Table 1) participated in the agree-
ment component. The average disability level was mod-
erate; scores ranged from 2 to 100 (mean 51 [SD 25]) on
the ASES and 0 to 85 (mean 36 [SD 19]) on the Quick-
DASH. X-rays were on file for 9 patients, US reports for
23, MRI for 56, and MR arthrogram reports for 5.

The kappa values for investigations varied from 0.27
to 0.91. The low kappa values for MRI and MR arthro-
gram are related to the low prevalence of these investiga-
tions; PABAK values indicated higher agreement (see
Table 2).

The kappa values related to diagnostic categories are
shown in Table 3. Agreement on major diagnostic cate-
gories varied from 0.63 (good) to 0.86 (very good), im-
proving to 0.68 (good) to 0.94 (excellent) after adjust-
ment for bias and prevalence. The kappa value was
highest for full-thickness tear (k ¼ 0.84, p < 0.0001, 95%
CI, 0.73–0.95, PA ¼ 92%, BI ¼ 0.03, PI ¼ 0.12, PABAK ¼
0.84, good agreement) and lowest for impingement syn-
drome (k ¼ 0.43, p < 0.0001, 95% CI, 0.24–0.61, PA ¼
75%, BI ¼ 0.07, PI ¼ 0.35, PABAK ¼ 0.50, moderate agree-
ment). With respect to treatment, the APP tended to
recommend surgery more often than the surgeon did
(65% vs. 55%; k ¼ 0.75, p < 0.0001, PA ¼ 88%, 95% CI,
0.62–0.88, BI ¼ 0.10, PI ¼ 0.20, PABAK ¼ 0.76, good agree-
ment).

Wait-time component

Data extracted from 100 charts of patients (42 women;
mean age 54 [SD 16] y) seen by the surgeon in 2008 were
compared with data for the first 100 patients seen in the
APP clinic in 2010 (45 women; mean age 56 [SD 15] y).
There were no statistically significant between-group
differences in sex distribution (w2 ¼ 0.18, p ¼ 0.67) or
age (t ¼ 1.18, p ¼ 0.23).

For the surgeon in 2008, mean and median were 198
(SD 185) and 79 days for T1; 208 (SD 194) and 84 days
for T2; and 227 (SD 218) and 88 days for T1. For the APP
in 2010, mean and median were 147 (SD 140) and 65
days for T1; 155 (SD 147) and 78 days for T2; and 156
(SD 144) and 83 days for T3. The T1 varied from 0 to
611 days for the surgeon and from 12 to 475 days for the
APP. Because the data were not normally distributed
(Kolmogorov–Smirnov ¼ 0.25, p < 0.01), we used non-
parametric statistics to examine the difference between
surgeon and APP. There was a statistically significant dif-
ference at all three time points (Wilcoxon z-values of
6.20, 5.92, and 5.41 for T1, T2, and T3 respectively,
p < 0.001). The surgeon’s average wait time in 2008 was
198 days, with some patients waiting up to 611 days (1.7
years). The average wait time in September 2011 was 75
days, according to the administrative data.

In the wait-time sample seen by the APP, the preva-
lence of partial-thickness tear was 35%; impingement
syndrome was the second most common category, at
25%, and osteoarthritis of the glenohumeral joint in third
place at 20%. Of patients in this sample, 2 had normal
findings at the time of assessment; 53 did not have any
indications to see the surgeon. The APP considered 35
patients likely to benefit from a corticosteroid injection;
of these, 13 patients with advanced osteoarthritis and 4
with a diagnosis of adhesive capsulitis received an intra-
articular injection under sonogram by a radiologist. Of
47 patients seen by the surgeon, 18 were referred for a
subacromial injection (2 pre-surgical, 16 non-surgical
management); 20 patients booked surgery (7 decompres-
sion, 4 RC repair [1 patient had both], 5 arthroplasty, 3
SLAP repair, and 1 stabilization). Eleven patients saw the
surgeon for other reasons (anxiety issues, exaggerated
pain behaviours, work-related or motor-vehicle accidents

Table 1 Demographics of Three Samples

Samples (No.) Mean age (SD) y Sex, F/M

Agreement (100) 57 (14) 37/63

Wait time

Physiotherapist (100) 56 (15) 45/55

Surgeon (100) 54 (16) 42/58

Satisfaction

Physiotherapist (105) 57 (14) 39/66

Surgeon (89) 57 (15) 37/52

F/M ¼ Female/Male
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requiring the written opinion of a surgeon, or a need to
discuss potential future surgery).

Satisfaction component

A sample of 247 patients not involved in the other
components of the study completed the VSQ-9.43 Of
these, 21 did not provide information on their age or
sex, and 15 felt that information on exercise was not
relevant to their visit; thus, we had complete data on all
questions for 194 patients (105 in the APP-led clinic, 89
in the surgeon-led clinic; see Table 1). Satisfaction data
were not normally distributed (Kolmogorov–Smirnov ¼
0.24, p < 0.01) and were therefore analyzed using the
Wilcoxon two-sample test. The mean of the total score
for the APP was 649 (SD 71), median 675, inter-quartile
range (IQR) ¼ 100. The scores were slightly lower for the
surgeon, at 606 (103), median 625, IQR ¼ 150 (Wilcoxon
z-value ¼ �2.91, p ¼ 0.004). To examine patients’ re-
sponses more specifically, we compared the scores for
each question; all questions showed statistically signi-
ficant differences in favour of the APP-led clinic (see
Table 4).

DISCUSSION
Advanced-practice physiotherapists (APPs) have es-

tablished efficiency in assessing and triaging patients
referred for hip and knee arthritis and in performing
long-term surgical follow-up with patients after total hip
and knee replacement.29,30,43 Our findings demonstrate

that the same results can be obtained for patients referred
to a specialist with a variety of shoulder conditions.

Agreement on diagnosis was good to excellent, and
the number of cases not agreed on was small for all
categories. The inconsistency in some categories (e.g.,
impingement; OA of the acromioclavicular joint) was
related to the definition of diagnosis: the APP’s diagnosis
incorporated all aspects of radiological and clinical infor-
mation, whereas the surgeon’s diagnosis was based on
findings the surgeon considered relevant to the present
symptoms (e.g., the radiological degenerative changes
of the AC joint confirmed by the radiologist were not
reported by the surgeon in some cases). Both approaches
are correct, and more comprehensive documentation of
pathology by the APP should be encouraged to meet
professional obligations and facilitate inter-professional
communication. Furthermore, given the overall poor
reliability and validity of the impingement tests,48 one
should not rely heavily on clinical signs of impingement.

Findings related to wait time demonstrate improved
efficiency achieved by the APP in managing referrals for
patients with shoulder conditions. In our centre, 53% of
patients did not require a surgical consultation. This
finding is consistent with those of Byles and Ling,49 who
suggested that between 40% and 60% of all orthopaedic
outpatient referrals could be safely treated by a physio-
therapist practising independently. Some studies have
reported more extreme ranges. Pearse and colleagues,50

who examined a large range of pathologies, noted that

Table 2 Results of Inter-examiner Agreement on Investigation Categories*

X-rays Surgeon

Yes No

Physiotherapist Yes 77 (a ) 4 (b )

No 2 (c ) 20 (d )

k ¼ 0.91 (p < 0.001; 95% CI, 0.81–1.00), PA ¼ 97%, BI ¼ 0.02, PI ¼ 0.57, PABAK ¼ 0.94

MRI Surgeon

Yes No

Physiotherapist Yes 2 (a ) 1 (b )

No 8 (c ) 89 (d )

k ¼ 0.27 (p < 0.001; 95% CI, �0.05 to 0.59), PA ¼ 93%, BI ¼ 0.01, PI ¼ 0.70, PABAK ¼ 0.86

MR Arthrogram Surgeon

Yes No

Physiotherapist Yes 1 (a ) 1 (b )

No 2 (c ) 96 (d )

k ¼ 0.38 (p < 0.001; 95% CI, �0.16 to 0.93), PA ¼ 0.01%, BI ¼ 0.01, PI ¼ 0.95, PABAK ¼ 0.94

* No ultrasound investigation was ordered.

MRI ¼ magnetic resonance imaging; MR arthrogram ¼ magnetic resonance arthrogram; BI ¼ bias index ¼ (|b� c | /n ); PI ¼ Prevalence index (|a� d | /n );

PABAK ¼ (2 po� 1); po ¼ observed agreement ¼ (a + d )/n.
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Table 3 Results of Inter-examiner Agreement on Diagnostic Categories

Rotator cuff pathology Surgeon

Yes No

Physiotherapist Yes 80 (a ) 4 (b )

No 2 (c ) 14 (d )

k ¼ 0.79 (p < 0.001, 95% CI, 0.62–0.95), PA ¼ 94%, BI ¼ 0.02, PI ¼ 0.66, PABAK ¼ 0.88

Biceps pathology Surgeon

Yes No

Physiotherapist Yes 7 (a ) 4 (b )

No 3 (c ) 86 (d )

k ¼ 0.63 (p < 0.001, 95% CI, 0.37–0.88), PA ¼ 93%, BI ¼ 0.01, PI ¼ 0.70, PABAK ¼ 0.86

Osteoarthritis GH Surgeon

Yes No

Physiotherapist Yes 15 (a ) 10 (b )

No 3 (c ) 72 (d )

k ¼ 0.62 (p < 0.001, 95% CI, 0.43–0.80, PA ¼ 0.87%, BI ¼ 0.07, PI ¼ 0.57, PABAK ¼ 0.74

Osteoarthritis AC Surgeon

Yes No

Physiotherapist Yes 44 (a ) 13 (b )

No 3 (c ) 40 (d )

k ¼ 0.68 (p < 0.0001, 95% CI, 0.54–0.82), PA ¼ 84%, BI ¼ 0.1, PI ¼ 0.04, PABAK ¼ 0.68

Instability Surgeon

Yes No

Physiotherapist Yes 11 (a ) 0 (b )

No 3 (c ) 86 (d )

k ¼ 0.86 (p < 0.001, 95% CI, 0.71–1.00), PA ¼ 97%, BI ¼ 0.03, PI ¼ 0.75, PABAK ¼ 0.94

Inflammatory conditions Surgeon

Yes No

Physiotherapist Yes 2 (a ) 0 (b )

No 2 (c ) 96 (d )

k ¼ 0.67 (p < 0.001, 95% CI, 0.22–1.00), PA ¼ 98%, BI ¼ 0.02, PI ¼ 0.94, PABAK ¼ 0.96

Superior labral pathologies Surgeon

Yes No

Physiotherapist Yes 4 (a ) 3 (b )

No 1 (c ) 92 (d )

k ¼ 0.65 (p < 0.001, 95% CI, 0.32–0.97), PA ¼ 96%, BI ¼ 0.02, PI ¼ 0.88, PABAK ¼ 0.92

BI ¼ Bias index ¼ (|b� c |/n); PI ¼ Prevalence index (|a� d |/n ); PABAK ¼ (2 po� 1), po ¼ observed agreement ¼ (aþ d ) /n.
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consultant review was required for 81% of shoulder cases;
on the other hand, Hockin and Bannister51 reported that
a physiotherapist in an outpatient orthopaedic clinic
treated 85% of patients independently. Identifying non-
surgical candidates who require appropriate conservative
treatment and providing timely guidance is an important
strategy to reduce disability, lost productivity, and costs to
the health system. In addition, the orthopaedic surgeon’s
clinical time can be redirected to those patients with
conditions amenable to surgical intervention.

During the study period we did not encounter any
problems with respect to care provided by the APP,
which is consistent with our findings in the hip and
knee program over the past 6 years. An inter-professional
model of care has been shown to increase patient safety,
and fear of liability should not be a barrier to imple-
menting similar roles.52 It has also been shown that
physiotherapists can independently distinguish medical
conditions from problems of musculoskeletal origin and
can manage the medical-related pain problems by refer-
ring the patient to an appropriate professional.53 Con-
cerns that patients will be at greater risk of adverse
events if they are not first screened by a physician is
unjustified;32 Moore and colleagues54 reported no such
risk in a pool of 50,799 patients in terms of injury,
adverse events, disciplinary action, revocation of the
professional’s licensure, or litigation.

Patients reported high satisfaction with all components
of care received from both examiners, but satisfaction
scores were significantly higher in the APP-led clinic. The
difference may be related to having more time with the
APPs than with the surgeon, the added role of physio-
therapists (e.g., patient education and rehabilitation),
and/or overall patient reassurance. Our findings further
validate this role and model of care, which, over time,

may have positive financial implications for hospitals
and the health system.

Future research should involve health human resource
planning and cost assessment to build a sustainable and
economically feasible strategy. It is possible that such
team-based models of care will decrease visits to primary-
care physicians and hospital emergency departments
and reduce unnecessary and inappropriate imaging.26–28

The potential exists to spread the model of care to
remote or underserved areas by providing guidelines
on triaging, ordering investigations, and management
options to physiotherapists in rural and remote areas.
This may be facilitated by validated risk-factor assess-
ment tools and management algorithms. In addition,
further research examining client outcomes with new
care pathways would help to reinforce the utility of APP
roles.

LIMITATIONS
This study has a few limitations. First, we did not

collect comprehensive socio-demographic information
or data on disability level for patients included in the
wait-time or satisfaction components of the study. Sec-
ond, the study was conducted at a single location with
one physiotherapist with advanced training, which may
affect the external validity of our findings. Third, history
was documented on a standardized form, which may
have limited the examiners with respect to the specific
information they might have found useful in their deci-
sion making. Finally, our findings on agreement do not
apply to individuals not included in this study, such as
patients with evidence of infection, underlying metabolic
or inflammatory disease, previous surgery, or a positive
history of work-related or motor vehicle accident.

Reliability of results depends on several variables,

Table 4 Scores of the Satisfaction Questionnaire for Surgeon and Physiotherapist-led Clinics

VSQ-9 item Clinician Mean Median Q1/Q3 z-value p-value

Time spent with the health care provider PT 91 100 75/100 �3.03 0.003
S 84 100 75/100

Answers to questions PT 93 100 88/100 �2.74 0.001
S 86 100 75/100

Explanation of the results of the assessment PT 93 100 100/100 �2.47 0.014
S 88 100 75/100

Advice and information about exercise and returning to activities PT 88 100 75/100 �2.29 0.022
S 83 75 75/100

Technical skills (thoroughness, carefulness, competence) of the health care provider PT 95 100 100/100 �2.75 0.006
S 83 100 75/100

Personal manner (courtesy, respect, sensitivity, friendliness) of the health care provider PT 96 100 100/100 �2.88 0.004
S 91 100 75/100

Overall visit PT 94 100 100/100 �4.80 0.001
S 82 75 75/100

Total score PT 649 675 600/700 �2.91 0.004
S 605 625 550/700

VSQ-9 ¼ modified 9-item Visit-Specific Satisfaction Instrument; Q1 ¼ first quartile; Q3 ¼ third quartile; PT ¼ physiotherapist; S ¼ surgeon.
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such as population demographics, disease prevalence,
the bias index, and the threshold of how much reliability
is ‘‘good enough.’’55–57 The kappa statistic alone is
appropriate if the marginal totals for the 2� 2 table
are relatively balanced, but if the prevalence of a given
response is very high or very low, which often happens
in real clinical situations, the value of kappa may be mis-
leading. In addition, there is no consensus on strength of
agreement, and all cut-off points suggested are some-
what arbitrary. In this study, details on prevalence of
pathology and demographics of the sample used for
agreement between clinicians are provided, and kappa
values were adjusted for potential examiner bias and
prevalence. It is left to the reader to decide which of
these measures are more appropriate and how they
should be interpreted.

CONCLUSIONS
The results of our study indicate good agreement on

major diagnostic categories and management of patients
with shoulder problems between an orthopaedic shoulder
specialist and an experienced and trained physiotherapist.
Advanced-practice roles in the clinical area of orthopae-
dics can improve the efficiency of the present health
care system by improving access, reducing wait times to
see an orthopaedic surgeon, and facilitating the manage-
ment of non-surgical patients without compromising
care or patient satisfaction.

KEY MESSAGES

What is already known on this topic

There is a large body of literature on extended-scope
and advanced-practice roles in the management of
patients with musculoskeletal disorders, and particularly
lower-extremity problems. Experienced physiotherapists
have shown superior clinical skills relative to non-ortho-
paedic specialists, family physicians, and other health
care providers.

What this study adds

This study supports the advanced-practice role in the
management of shoulder pathology by documenting
agreement in diagnosis, efficiency in overall manage-
ment, and high satisfaction with important aspects of
patient care.
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diskt ingrepp uppgår till mångmiljonbelopp [Four years on a waiting

lists for surgery—an expensive option. Millions in lost production

while waiting for an orthopedic intervention]. Lakartidningen.

2003;100(16):1428–30, 1433–4. Medline:12756710
16. Roland MO, Porter RW, Matthews JG, et al. Improving care: a study

of orthopaedic outpatient referrals. BMJ. 1991;302(6785):1124–8.

http://dx.doi.org/10.1136/bmj.302.6785.1124. Medline:2043784

17. Ross AK, Davis WA, Horn G, et al. General practice orthopaedic

outpatient referrals in North Staffordshire. Br Med J (Clin Res Ed).

1983;287(6403):1439–41. http://dx.doi.org/10.1136/

bmj.287.6403.1439. Medline:6416448
18. Mayman D, Yen D. Maximizing use of a surgical clinic for referrals

of patients having back problems. Can J Surg. 1999;42(2):117–9.

Medline:10223072

19. West RR, McKibbin B. Shortening waiting lists in orthopaedic sur-

gery outpatient clinics. Br Med J (Clin Res Ed). 1982;284(6317):728–

30. http://dx.doi.org/10.1136/bmj.284.6317.728. Medline:6802307

Razmjou et al. Evaluation of an Advanced-Practice Physical Therapist in a Specialty Shoulder Clinic: Diagnostic Agreement and Effect on Wait Times 53



20. Timpka T, Svensson B, Molin B. Development of community

nursing: analysis of the central services and practice dilemmas. Int

J Nurs Stud. 1996;33(3):297–308. http://dx.doi.org/10.1016/0020-

7489(95)00067-4. Medline:8736474

21. Hourigan PG, Weatherley CR. Initial assessment and follow-up by a

physiotherapist of patients with back pain referred to a spinal clinic.

J R Soc Med. 1994;87(4):213–4. Medline:8182677

22. Hockin J, Bannister G. The extended role of a physiotherapist in

an out-patient orthopaedic clinic. Physiotherapy. 1994;80(5):281–4.

http://dx.doi.org/10.1016/S0031-9406(10)61050-4.

23. Weale AE, Bannister G. Who should see orthopaedic outpatients—

physiotherapists or surgeons? Ann R Coll Surg Engl.

1995;77(suppl):71–3. Medline:7574300

24. Daker-White G, Carr AJ, Harvey I, et al. A randomised controlled

trial: shifting boundaries of doctors and physiotherapists in ortho-

paedic outpatient departments. J Epidemiol Community Health.

1999;53(10):643–50. http://dx.doi.org/10.1136/jech.53.10.643.

Medline:10616677

25. Dickens V, Ali F, Gent H, et al. Assessment and diagnosis of knee

injuries: the value of an experienced physiotherapist. Physiotherapy.

2003;89(7):417–22. http://dx.doi.org/10.1016/S0031-9406(05)60075-2.

26. Hattam P. The effectiveness of orthopaedic triage by extended scope

physiotherapists. Clin Gov. 2004;9(4):244–52. http://dx.doi.org/

10.1108/14777270410566661.

27. Oldmeadow LB, Bedi HS, Burch HT, et al. Experienced physiothera-

pists as gatekeepers to hospital orthopaedic outpatient care. Med J

Aust. 2007;186(12):625–8. Medline:17576177

28. Lebec MT, Jogodka CE. The physical therapist as a musculoskeletal

specialist in the emergency department. J Orthop Sports Phys Ther.

2009;39(3):221–9. Medline:19252261

29. Robarts S, Kennedy D, MacLeod AM, et al. A framework for the

development and implementation of an advanced practice role

for physiotherapists that improves access and quality of care for

patients. Healthc Q. 2008;11(2):67–75. Medline:18362523

30. MacKay C, Davis AM, Mahomed N, et al. Expanding roles in ortho-

paedic care: a comparison of physiotherapist and orthopaedic sur-

geon recommendations for triage. J Eval Clin Pract. 2009;15(1):178–

83. http://dx.doi.org/10.1111/j.1365-2753.2008.00979.x.

Medline:19239599

31. Boissonnault WG, Badke MB, Powers JM. Pursuit and implementa-

tion of hospital-based outpatient direct access to physical therapy

services: an administrative case report. Phys Ther. 2010;90(1):100–9.

http://dx.doi.org/10.2522/ptj.20080244. Medline:19892855

32. Fleming-McDonnell D, Czuppon S, Deusinger SS, et al. Physical

therapy in the emergency department: development of a novel prac-

tice venue. Phys Ther. 2010;90(3):420–6. http://dx.doi.org/10.2522/

ptj.20080268. Medline:20056722

33. Childs JD, Whitman JM, Pugia ML, et al. Knowledge in managing

musculoskeletal conditions and educational preparation of physical

therapists in the uniformed services. Mil Med. 2007;172(4):440–5.

Medline:17484321

34. Childs JD, Whitman JM, Sizer PS, et al. A description of physical

therapists’ knowledge in managing musculoskeletal conditions.

BMC Musculoskelet Disord. 2005;6(1):32. http://dx.doi.org/10.1186/

1471-2474-6-32. Medline:15963232

35. Moore JH, Goss DL, Baxter RE, et al. Clinical diagnostic accuracy

and magnetic resonance imaging of patients referred by physical

therapists, orthopaedic surgeons, and nonorthopaedic providers. J

Orthop Sports Phys Ther. 2005;35(2):67–71. Medline:15773564

36. Richards RR, An K, Bigliani LU, et al. A standardized method for

the assessment of shoulder function. J Shoulder Elbow Surg.

1994;3(6):347–52. http://dx.doi.org/10.1016/S1058-2746(09)80019-0.

37. Beaton DE, Wright JG, Katz JN, and the Upper Extremity Collabora-

tive Group. Development of the QuickDASH: comparison of three

item-reduction approaches. J Bone Joint Surg Am. 2005;87(5):1038–

46. http://dx.doi.org/10.2106/JBJS.D.02060. Medline:15866967

38. MacDermid JC, Drosdowech D, Faber K. Responsiveness of self-

report scales in patients recovering from rotator cuff surgery. J

Shoulder Elbow Surg. 2006;15(4):407–14. http://dx.doi.org/10.1016/

j.jse.2005.09.005. Medline:16831642

39. Razmjou H, Bean A, van Osnabrugge V, et al. Cross-sectional and

longitudinal construct validity of two rotator cuff disease-specific

outcome measures. BMC Musculoskelet Disord. 2006;13(7):26.

http://dx.doi.org/10.1186/1471-2474-7-26

40. Razmjou H, Bean A, Macdermid JC, et al. Convergent validity of the

Constant-Murley Outcome Measure in patients with rotator cuff

disease. Physiother Can. 2008;60(1):72–9. http://dx.doi.org/10.3138/

physio/60/1/72. Medline:20145743

41. Campos AA, Graveline C, Ferguson JM, et al. The physical therapy

practitioner (PTP) in pediatric rheumatology: high level of patient

and parent satisfaction with services. Physiother Can. 2002;54:32–6.

42. Rubin HR, Gandek B, Rogers WH, et al. Patients’ ratings of out-

patient visits in different practice settings. Results from the Medical

Outcomes Study. JAMA. 1993;270(7):835–40. http://dx.doi.org/

10.1001/jama.1993.03510070057036. Medline:8340982

43. Kennedy DM, Robarts S, Woodhouse L. Patients are satisfied with

advanced practice physiotherapists in a role traditionally performed

by orthopaedic surgeons. Physiother Can. 2010;62(4):298–305.

http://dx.doi.org/10.3138/physio.62.4.298. Medline:21886368

44. Health RAND. Visit-Specific Satisfaction Instrument (VSQ-9) [Internet].

RAND Health; n.d. [updated 2012 Jan 14; cited 2006 May 8]. Available

from: http://www.rand.org/health/surveys_tools/vsq9.html

45. Cohen J. A coefficient of agreement for nominal scales. Educ Psychol

Meas. 1960;20(1):37–46. http://dx.doi.org/10.1177/

001316446002000104.

46. Byrt T, Bishop J, Carlin JB. Bias, prevalence and kappa. J Clin

Epidemiol. 1993;46(5):423–9. http://dx.doi.org/10.1016/0895-

4356(93)90018-V. Medline:8501467

47. Razmjou H, Kramer JF, Yamada R. Intertester reliability of the

McKenzie evaluation in assessing patients with mechanical low-

back pain. J Orthop Sports Phys Ther. 2000;30(7):368–83, discussion

384–9. Medline:10907894

48. Razmjou H, Holtby R, Myhr T. Pain provocative shoulder tests:

reliability and validity of the impingement tests. Physiother Can.

2004;56(4):229–36. http://dx.doi.org/10.2310/6640.2004.00027.

49. Byles SE, Ling RSM. Orthopaedic out-patients—a fresh approach.

Physiotherapy. 1989;75(7):435–7. http://dx.doi.org/10.1016/S0031-

9406(10)62619-3.

50. Pearse EO, Maclean A, Ricketts DM. The extended scope physio-

therapist in orthopaedic out-patients—an audit. Ann R Coll Surg

Engl. 2006;88(7):653–5. http://dx.doi.org/10.1308/

003588406X149183. Medline:17132315

51. Hockin J, Bannister G. The extended role of a physiotherapist in

an out-patient orthopaedic clinic. Physiotherapy. 1994;80(5):281–4.

http://dx.doi.org/10.1016/S0031-9406(10)61050-4.

52. Conference Board of Canada. Liability risks in interdisciplinary care:

thinking outside the box [Internet]. Ottawa: The Board; 2007. Avail-

able from: http://www.conferenceboard.ca/e-library/abstract.aspx?

did=1979

53. Stowell T, Cioffredi W, Greiner A, et al. Abdominal differential diag-

nosis in a patient referred to a physical therapy clinic for low back

pain. J Orthop Sports Phys Ther. 2005;35(11):755–64.

Medline:16355918

54. Moore JH, McMillian DJ, Rosenthal MD, et al. Risk determination for

patients with direct access to physical therapy in military health care

facilities. J Orthop Sports Phys Ther. 2005;35(10):674–8.

Medline:16294989

55. Feinstein AR, Cicchetti DV. High agreement but low kappa: I. The

problems of two paradoxes. J Clin Epidemiol. 1990;43(6):543–9.

http://dx.doi.org/10.1016/0895-4356(90)90158-L. Medline:2348207

56. Streiner DL, Norman GR. Health measurement scales. 3rd ed.

Oxford: Oxford University Press; 2003.

57. Sim J, Wright CC. The kappa statistic in reliability studies: use,

interpretation, and sample size requirements [Review]. Phys Ther.

2005;85(3):257–68. Medline:15733050

54 Physiotherapy Canada, Volume 65, Number 1



APPENDIX 1

Inter-examiner agreement component

Study ID#: ____________________

Date: _____/_____/_____ Day / Month / Year

Sex: j Male j Female Age _________

j Surgeon

j APP

Primary diagnostic categories (with multiple pathologies, mark

all that apply)

j Rotator cuff pathology

j Subacromial pathology / Impingement syndrome

j Partial thickness tear

j Full thickness tear

j Cuff tear arthropathy

j Biceps pathology

j Osteoarthritis glenohumeral joint

j Primary

j Secondary

j Osteonecrosis

j Instability-related

j Fracture

j Other

j Osteoarthritis acromioclavicular joint

j Instability related pathologies

j Inflammatory conditions

j Rheumatoid arthritis

j Milwaukee shoulder

j Other __________________________

j Superior labral pathologies

j Other

j Cervical spine pathology

j Adhesive capsulitis

j Neurological disorders

j Other ___________________________

Management plan

Investigation

j Further investigation is required to clarify diagnosis

j No

j Yes

j X-rays

j US

j CT Scan

j MRI

j MR-Arthrogram

j Laboratory Tests

j Other ______________________________

Treatment

Pathology will be resolved/clarified by surgery

j No

j Yes

APPENDIX 2

Wait-time component

Study ID#: __________

Sex: j Male j Female Age _________
j Surgeon (chart review)

j APP

Date of Referral: _______/_______/______

Day / Month / Year

Date of First Consultation: _______/_______/______ T1

Day / Month / Year

Is there any previous Investigation?

j No

j Yes

j X-Rays

j US

j MRI/ MR ARTHROGRAM/CT

j Laboratory Tests

j Other _________________________

Is there an order for more investigations?
j No

j Yes

j X-rays

j US

j MRI/ MR ARTHROGRAM/CT

j Laboratory Tests

j Other ____________________________

Date of Final Diagnostic Test: ____/____/____ T2

Day / Month / Year

Date of Confirmed Diagnosis ____/____/____ T3

Day / Month / Year
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