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Background and Purpose. Physical therapists have an important role in the
management of clinical knee osteoarthritis (OA) through designing and supervising
exercise programs. This study explored whether their current use of therapeutic
exercise for patients with this condition is in line with recent recommendations.

Subjects and Methods. A cross-sectional survey was conducted with a ran-
dom sample of chartered (licensed) physical therapists (N�2,000) practicing in the
United Kingdom. This survey included a vignette describing a patient with clinical
knee OA as well as clinical management questions relating to the respondents’ use of
therapeutic exercise.

Results. The questionnaire response rate was 58% (n�1,152), with 538 respon-
dents stating they had treated a patient with clinical knee OA in the preceding 6
months. In line with recent recommendations, 99% of the physical therapists stated
they would use therapeutic exercise for this patient population, although strength-
ening exercises were favored over aerobic exercises. Although nearly all physical
therapists would monitor exercise adherence, only 12% would use an exercise diary.
Seventy-six percent of physical therapists would provide up to 5 treatment sessions,
and only 34% would offer physical therapy follow-up after discharge.

Discussion and Conclusions. The measure of physical therapists’ current
clinical practice was self-reported clinical behavior on the basis of a vignette. Al-
though this is a valid measure of clinical behavior, in practice, physical therapists may
use therapeutic exercise differently. There are disparities between physical therapists’
current use of therapeutic exercise for clinical knee OA and recent recommendations.
Identifying potential ways to overcome these disparities is an important step toward
optimizing the outcome from therapeutic exercise for patients with clinical knee OA.
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Knee pain attributable to osteo-
arthritis (OA) is a common dis-
abling problem in older adults1

and will increase in prevalence as
the population ages2 and as obesity
levels, a risk factor, continue to rise.3

The clinical problem of knee OA em-
braces a spectrum of knee pain and
includes a subgroup of patients who
show radiographic changes in the
medial and lateral tibiofemoral joints
and patellofemoral joint.4,5 People
with clinical knee OA frequently ex-
perience persistent, chronic pain as
well as reduced movement, strength
(force-generating capacity), and bal-
ance and limitations in daily activities.6

Clinical knee OA usually is managed
in primary care7 with analgesics and
nonpharmacological options, such
as exercise.8 Exercise has been
shown to improve function, strength,
walking speed, and self-efficacy and
to reduce pain and the risk of other
chronic conditions.9,10 It also shifts
consultation behavior away from the
traditional general practitioner-led
model of care and reduces the use
of nonsteroidal anti-inflammatory
medications.11 Disappointingly, how-
ever, effect sizes from exercise inter-
ventions for clinical knee OA in ran-
domized controlled trials are small
and often decline over time.11–13

There could be several explanations
for these findings, including inade-
quate exercise dose or progression,
insufficient tailoring of the exercise
program for people, or poor exercise
adherence.

Clinical guidelines and systematic
reviews recommend exercise for
clinical knee OA,14–21 although they
do not provide clear guidance on
how to optimize the outcome from
exercise, gain greater improvements
in function and pain reduction, or
maintain improvements over time.
Recently, a multidisciplinary group
developed recommendations that
address specific questions about the
role of exercise in lower-limb OA.22

These recommendations incorpo-
rate research-based evidence and ex-
pert opinion and include 10 propo-
sitions about the role of exercise,
such as the benefit of specific types
of exercises (local strengthening and
aerobic exercises), the effectiveness
of exercise completed in different
settings (group exercise versus
home exercise), and the importance
of exercise adherence. They advo-
cate regular participation in exercise
that should be sustained over time.
The recommendations are presented
in Appendix 1.

Physical therapists have an impor-
tant role in the primary care manage-
ment of clinical knee OA through
designing and supervising exercise
programs. Physical therapy is recom-
mended as an early management op-
tion for patients with knee OA,14,16,23

and it is estimated that between 10%
and 31.5% of older adults are re-
ferred to or consult a physical thera-
pist about their knee problems.24–26

At present, little is known about
physical therapists’ use of exercise in
the management of clinical knee OA
and whether exercise is being used
in ways that may optimize outcomes.

We aimed to describe chartered (li-
censed) physical therapists’ current
use of therapeutic exercise for pa-
tients with clinical knee OA in the
United Kingdom and to explore
whether it is in line with recent ex-
ercise recommendations.22 We also
investigated whether the therapeutic
exercise prescribed for clinical knee
OA differed across groups of physical
therapists, including those working in
different practice settings and those
with different backgrounds in training
and experience.

Method
Design
A descriptive, cross-sectional survey
of physical therapists who were cur-
rently practicing in the United King-
dom and who were members of The

Chartered Society of Physiotherapy
(CSP) (a professional body) was com-
pleted between January and May
2006.

Sample
To access physical therapists cur-
rently practicing in the United King-
dom, a simple random sample of
chartered physical therapists was
identified from the CSP membership
list. The physical therapists received
a questionnaire package, which in-
cluded a cover letter from the CSP,
an invitation letter from the study
team to take part, an information
leaflet, a questionnaire, and a pre-
paid envelope for returning re-
sponses. To preserve physical thera-
pists’ anonymity, CSP membership
details were not released to the study
team; the CSP administered the sur-
vey on our behalf. Because the infor-
mation on CSP members did not in-
clude clinical specialties, a filter
question at the beginning of the
questionnaire screened for physical
therapists who had treated at least
one patient with clinical knee OA in
the preceding 6 months. A reminder
questionnaire was sent from the CSP
to all nonresponders 4 weeks after
the initial mailing. Four weeks after
the second mailing, to allow an esti-
mate of potential nonresponse bias,
a brief questionnaire was sent to 30%
of the nonresponders.

A pilot study (n�200) provided a
60% response rate after the follow-
up reminder, similar to the response
rates in other UK-based surveys of
physical therapists,27 and established
that approximately 4 of 10 physical
therapists reported they had seen a
patient with knee pain in the preced-
ing 6 months. On the basis of this
estimate, 1,800 questionnaires were
posted for the main study to achieve
approximately 400 applicable re-
sponses for analysis. This value was
sufficient to allow survey estimates
(proportions) to be calculated with a
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margin of error of less than 5% and
with 95% confidence.28

Survey Instrument
Measure of clinical practice. A vi-
gnette representing a typical primary
care patient receiving physical ther-
apy treatment for clinical knee OA
was included in the survey question-
naire, along with a series of closed-
format questions asking physical
therapists to report how they would
manage the patient’s condition. The
details of the patient vignette are
presented in Appendix 2, and the
questions included in the survey are
presented in Appendix 3. The ques-
tions sought information on likely
treatment approach, number of
treatment sessions, and whether re-
spondents would offer any physical
therapy follow-up after discharge.
Specific questions on their use of
therapeutic exercise also were in-
cluded; these questions sought de-
tails regarding the types of exercises
that they would prescribe, how the
exercises would be delivered, and
whether they would monitor exer-
cise adherence.

Clinical vignettes are a valid measure
of the clinical behavior of health care
professionals, including physical
therapists.29,30 They are easy to ad-
minister at low cost, and variables
within them can be easily manipulat-
ed.29 In line with current litera-
ture,31–33 the vignette was based on
the research records of an anony-
mous patient who had clinical knee
OA and who had received physical
therapist-led exercises as part of a
previous clinical trial.10 The vignette
included the information that a phys-
ical therapist would seek to obtain
during an initial patient assessment,
including a history of the present
complaint, current symptoms, and
examination findings. The vignette
was tested with 12 expert physical
therapists in the field of knee pain
research, musculoskeletal pain re-
search, or both to determine whether

sufficient information was included
for clinical decision making. As a re-
sult, some minor modifications were
made to the vignette; details on the
patient’s mobility status and anal-
gesic use were added. The vignette
and associated questions were tested
in a prepilot study (n�12) and in the
pilot study before being included in
the final cross-sectional survey.

Other survey measures. Demo-
graphic questions captured data on
physical therapists’ clinical experi-
ence; the frequency with which they
treated patients with clinical knee
OA; their work setting; their post-
graduate education in therapeutic
exercise, clinical knee OA, or both;
their personal experience with knee
pain; and current physical activity
levels, as measured with a short tele-
phone activity recall questionnaire
adapted for use with a postal sur-
vey.34 This information permitted
full description of the sample and
comparison of practice behaviors
across different groups of physical
therapists.

Data Analysis
Data analysis was carried out with
the Statistical Package for the Social
Sciences (version 14)* after check-
ing for and correcting any data
entry anomalies. Descriptive statis-
tics were used to explore physical
therapists’ use of therapeutic exer-
cise for clinical knee OA. The Pear-
son chi-square test (continuity cor-
rected if necessary) and the Fisher
exact test were used to investigate
whether differences in exercise de-
livery between groups of physical
therapists were statistically signifi-
cant. Only results with a P value of
less than .01 are discussed; a conser-
vative threshold was chosen to re-
duce the chance of reporting statis-
tically significant findings arising

solely from the number of statistical
tests completed.

Results
Response Rate
Given that only very minor changes
were made following the pilot study,
data from the pilot study were com-
bined with data from the main study
(n�1,800) for analysis. For the 2,000
questionnaires sent, there were 8 ex-
clusions (because of incorrect ad-
dresses) and 1,152 responses (ad-
justed response rate, 58%). Of the
1,152 responding physical thera-
pists, 538 (47%) reported that they
had treated at least one patient with
clinical knee OA in the preceding 6
months. The applicable responses
are summarized below.

Characteristics of
Physical Therapists
The characteristics of the respon-
dents are shown in Table 1.35 The
majority of the physical therapists
were women (87%), worked in the
National Health Service (NHS) (77%),
and had 4 or more years of clinical
experience (79%). The mean num-
ber of years of clinical experience
was 15 (SD�11). In total, 24% and
36% of the physical therapists re-
ported having completed postgradu-
ate training in the field of clinical
knee OA and in therapeutic exercise,
respectively. The training varied and
included in-house training (eg, “a
seminar on current knee OA re-
search”), specific short courses (eg,
“Pilates instruction”), and formal
training as part of a degree (eg, a
physical therapy master’s degree or
bachelor’s degree in exercise physi-
ology). In total, 61% of the respon-
dents had personal experience with
knee pain, and 60% were sufficiently
active to meet current physical activ-
ity guidelines.36

Nonresponders
Of the 250 nonresponders who were
sent a brief questionnaire, 8 were
excluded because they subsequently

* SPSS Inc, 233 S Wacker Dr, Chicago, IL
60606.
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returned the full questionnaire. The
adjusted response rate was 12% (29/
242); 11 physical therapists (38%) re-
ported having treated at least one
patient with clinical knee OA in the
preceding 6 months. On average,
physical therapists returning the
brief questionnaire were less likely
to report treating patients with clin-
ical knee OA in the preceding 6
months, to be female (54%), and to
work in an NHS setting (54%) than
physical therapists returning the full
questionnaire.

Treatment Approaches
The treatment approaches used for
clinical knee OA by the respondents
are summarized in Figure 1.37 Ther-
apeutic exercise was the most com-
mon approach, with 99% of physi-
cal therapists reporting using it. It
was mostly used in conjunction with
other treatment approaches, includ-
ing heat or ice (62%), manual therapy
(36%), acupuncture (33%), and elec-
trotherapy (33%); only 9% of physi-
cal therapists reported they would
use therapeutic exercise alone. All

physical therapists reported including
advice as part of their treatment.
This advice commonly focused on
pacing of activities (balancing activ-
ity with rest), weight loss, and use of
heat or ice at home. In total, 29% of
the respondents advised patients to
increase their general activity levels;
3% encouraged a reduction in activ-
ity levels. Fewer than 20% advised
patients to rest more and avoid pain-
ful activities.

Use of Therapeutic Exercise
As summarized in Figure 2,38 the
most common types of exercises
prescribed were local strengthening
(98%) and range-of-movement exer-
cises (83%). In total, 66% of physical
therapists would aim to increase a
patient’s general exercise levels, for
example, through advising the pa-
tient to undertake more walking or
swimming; however, only 9% would
prescribe a formal aerobic training
program.

The majority of physical therapists
reported that, during the initial treat-
ment session, they would deliver
written (90%) or verbal (82%) ad-
vice on home exercises. Only 56%
of the respondents reported that
they would supervise (oversee) the
exercises in the clinic or the pa-
tient’s home, 10% reported that they
would refer the patient to an exer-
cise class, and 4% reported that
they would refer the patient to a
physical therapist student, physical
therapist assistant, or technical in-
structor† to continue treatment
while still maintaining overall re-
sponsibility for treatment of the pa-
tient. Approximately half of the re-
spondents indicated that, during
follow-up visits (where applicable),
they would provide verbal (51%) or

† Both physical therapist assistants and tech-
nical instructors offer a supportive role to
physical therapists, for example, through con-
tinuing to supervise a patient completing an
exercise program prescribed by a physical
therapist.

Table 1.
Respondents’ Characteristics

Characteristic
No. (%) of

Respondents

Sex: female 465 (87)

Clinical experience

1–3 y 110 (21)

4–10 y 132 (25)

11 y or more 278 (54)

Work settinga

Exclusively NHSb 301 (56)

Combination of NHS and non-NHS 113 (21)

Exclusively non-NHS 123 (23)

Patients seen with clinical knee osteoarthritis (OA)

�1/mo 110 (21)

At least 1/mo 249 (47)

At least 1/wk 175 (33)

Postgraduate training

Clinical knee OA 127 (24)

Therapeutic exercise 188 (36)

Personal experience with knee pain: yes 326 (61)

Physical activity levelc

Meets current recommendations 315 (60)

Active but not sufficient to meet current
recommendations

208 (40)

a Physical therapists working within the National Health Service (NHS) provide publicly funded
treatment in primary, secondary, and tertiary settings, such as family practitioner centers, the patient’s
home, hospitals, and hospices. Although physical therapists have autonomy to choose interventions
and the pattern of treatment provided (eg, number of treatment sessions and whether physical
therapy follow-up is offered after discharge), these decisions must be in accordance with local and
national NHS policies and procedures. Physical therapists working in non-NHS settings, including the
private sector, provide treatment that is paid for privately by patients themselves, private medical
insurance, or occupational schemes. Any treatment decisions made are not influenced by NHS
policy.35

b For subsequent analyses, NHS physical therapists were classified as those working either exclusively
within the NHS or a combination of NHS and non-NHS settings.
c Measured with a short telephone activity recall questionnaire34 modified for use with a postal survey.
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written (50%) advice about home ex-
ercises, 62% would supervise the ex-
ercises, and 52% would refer the pa-
tient to an exercise class. One third
of the respondents reported that
they would refer the patient to a
physical therapist student, physical
therapist assistant, or technical in-
structor at this time. Nearly all phys-
ical therapists (97%) reported that
they would check on whether the
patient was completing the exercise
program, mainly through observing
the patient’s exercise technique
(92%), verbally questioning the pa-
tient (76%), and monitoring changes
in physical examination findings
(69%) and self-report measures (eg,
pain and function levels) (57%). Only
12% of physical therapists reported
that they would instruct the patient
in the use of an exercise diary.

As shown in Table 2, most physical
therapists reported that they would
choose to treat a patient with up
to 5 treatment sessions; 36% would
see a patient 2 or 3 times, and 38%
would see a patient 4 or 5 times.
Only 34% of the respondents would
choose to offer the patient any phys-
ical therapy follow-up after dis-
charge, through an open appoint-
ment (allowing the patient
to request further assessment and
treatment within a set time period)
(60%), a telephone review (17%), or
a “one-off” (a single additional)
follow-up session (17%). The most
common reasons for not providing
follow-up were as follows: the pa-
tient was expected to self-manage
(78%) and the patient would have
been referred to another health care
professional (44%), most commonly
an orthopedic surgeon or a rheuma-
tologist. In total, 29% of the respon-
dents reported that within their
physical therapy service, there was
no facility to provide follow-up after
discharge for the current episode of
care.

Comparison of Groups of
Physical Therapists
During follow-up treatment sessions,
NHS physical therapists (including
those working exclusively in the
NHS and those working in a combi-
nation of NHS and non-NHS settings)
were more likely than therapists
working exclusively in non-NHS set-
tings to refer patients to an exer-
cise group (58% versus 30%, differ-
ence�28%, 99% confidence interval
[CI]�16–40) or to a physical thera-
pist student or physical therapy as-
sistant (33% versus 11%, difference�
22%, CI�11–30). In contrast, non-
NHS physical therapists were more
likely to provide verbal and written
advice on home exercises at follow-
up (for verbal advice: 62% versus
48%, difference�14%, CI�0–23; for
written advice: 64% versus 46%, dif-
ference�18%, CI�5–30). They also
were more likely to provide more
treatment sessions (Tab. 2; �2�
20.83, df�5, P�.01) and physical
therapy follow-up after discharge

(71% versus 23%, difference�48%,
CI�36–59) than therapists working
in the NHS.

Compared with their more experi-
enced colleagues, physical therapists
with up to 3 years of clinical experi-
ence were less likely to prescribe
balance exercises (49% versus 64%,
difference�15%, CI�2–28), more
likely to refer patients to an exer-
cise class during follow-up treat-
ment sessions (72% versus 46%, dif-
ference�26%, CI�12–37), and less
likely to provide physical therapy
follow-up after discharge (19% ver-
sus 38%, difference�19%, CI�6–29).

Physical therapists with postgradu-
ate training in clinical knee OA were
more likely to provide balance exer-
cises (71% versus 57%, difference�
13%, CI�1–25) and to offer physical
therapy follow-up after discharge
(48% versus 30%, difference�18%,
CI�5–31) than those without post-
graduate training in clinical knee OA.

Figure 1.
Treatment approaches used by physical therapists for clinical knee osteoarthritis. In the
United Kingdom, injection therapy can be used by physical therapists who have
received appropriate training. Injections may be administered to peripheral intra-
articular or periarticular lesions of the upper and lower extremities, without a prescrip-
tion from a physician. Electrotherapy is the use of electrical, electromagnetic, and
acoustic energy for therapeutic purposes. Modalities include ultrasound, pulsed short-
wave diathermy, interferential current, and transcutaneous electrical nerve stimula-
tion.37 Manual therapy is the use of hands-on interventions, typically including joint
mobilization, manipulation, and massage.
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Table 2.
Number of Treatment Sessions Provideda

No. of
Treatment

Sessions

Total No.
(%) of

Respondents

No. (%) of Respondents in Following
Work Setting:

Any NHSa
Exclusively
non-NHSb

1 8 (2) 7 (2) 1 (1)

2 or 3 190 (36) 165 (41) 25 (21)

4 or 5 199 (38) 147 (36) 52 (43)

5 or 6 87 (16) 59 (15) 27 (22)

6 or 7 32 (6) 21 (5) 11 (9)

7 or more 14 (3) 8 (2) 6 (5)

a Any National Health Service (NHS) includes physical therapists working exclusively within the NHS and those working in a combination of NHS and non-
NHS settings.
b For non-NHS respondents versus NHS respondents, �2�20.83, df�5, P�.01.

Figure 2.
Types of exercises prescribed by physical therapists for clinical knee osteoarthritis. Functional tasks include the replication of a
functional activity (eg, rising from a sitting position) in the exercise program. Range of movement includes specific exercises to
improve the functional range of movement of a joint. These exercises are usually performed throughout the whole joint range and
can be completed actively, passively, or with active assistance.38 Data for hydrotherapy were from the main study only because of
changes in questions between the pilot study and the main study.
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There were no statistically signifi-
cant differences (defined as a P value
of �.01) in the exercise behaviors of
physical therapists with and those
without personal experience with
knee pain, in those who were suffi-
ciently active to meet current exer-
cise recommendations versus those
who were not, in the treatment of
fewer than or more than one patient
with clinical knee OA per month, or
in postgraduate training in therapeu-
tic exercise.

Discussion
To our knowledge, this is the first
national survey within the United
Kingdom to explore physical thera-
pists’ use of therapeutic exercise for
clinical knee OA. The responses pro-
vide insight into whether current
clinical practice is in line with recent
exercise recommendations.22 In line
with those recommendations, nearly
all physical therapists reported using
therapeutic exercise, monitoring exer-
cise adherence in some way, and pro-
viding advice as part of their treatment
of patients with clinical knee OA.
However, there were some disparities
between recent exercise recommen-
dations and current clinical practice in
terms of the types of exercises pre-
scribed, the delivery of the exercises,
and issues related to adherence.

Types of Exercises Prescribed
The majority of physical therapists
favored local exercises, including
muscle strengthening and range-
of-movement exercises, over more
general exercises, including increas-
ing general activity, completing func-
tional tasks (which may include ele-
ments of both local and general
exercises), and aerobic training pro-
grams. Both local and general (aero-
bic) exercises reduce pain and im-
prove function and health status in
patients with clinical knee OA39 and
are an essential, core aspect of man-
agement for every patient with knee
OA, according to recent exercise
recommendations22 and current clin-

ical guidelines.17,19 Although local
exercises have been shown to be
effective in reducing pain and dis-
ability in people with knee OA and
there is no advantage of one form of
exercise over the other,39 including
both local and general exercises may
provide even greater improvements
with regard to pain and function
than strengthening exercises alone.
A recent best-evidence summary of
systematic reviews concluded that
therapeutic exercise (in comparison
with a no-treatment control) consist-
ing of strengthening, stretching, and
functional exercises is effective for
patients with knee OA.18 It has been
recommended that rehabilitation of
patients with knee OA include a va-
riety of exercises to address sensory
and motor deficits and to practice
skills required to meet the challenges
of daily life.40

In this study, 40% of physical thera-
pists did not prescribe balance exer-
cises, which have been shown to im-
prove muscle function and reduce
disability41 and which recent exer-
cise recommendations22 have sug-
gested may reduce the progression
of knee OA. Not including balance
exercises in an exercise program,
therefore, may limit the potential
benefits to patients from the exer-
cise program.

Delivery of Exercises
In line with recent exercise recom-
mendations,22 during the initial treat-
ment session, the majority of physi-
cal therapists reinforced the verbal
advice provided on home exercises
with written advice. This reinforce-
ment can act as a prompt for patients
to complete the exercise program at
home, thus improving exercise adher-
ence.42 However, 56% of the thera-
pists did not supervise the exercises
during the initial treatment session,
and 62% did not supervise the exer-
cises during follow-up treatment ses-
sions. The recommendations do not
provide advice on whether exercises

should be supervised; however, re-
cent French guidelines for lower-
limb OA promote supervised physi-
cal therapy-led exercises (at least
8 sessions, or more than 4 hours)
followed by a patient-administered
home program.43 There is evidence
that, for other musculoskeletal con-
ditions, supervised exercises are
more effective in improving pain and
function scores than unsupervised
home exercises.44 Supervision of ex-
ercises has a number of potential
benefits: it may improve patient safe-
ty; it allows instruction and correc-
tion on proper exercise technique
and advice on what to do in the pres-
ence of pain; it facilitates the provi-
sion of appropriate dose, progres-
sion, and individual tailoring of the
exercise program36; and it may en-
hance exercise adherence.45 Lack of
supervision of an exercise program,
therefore, may reduce its overall
effectiveness.

Our survey showed that physical
therapy for clinical knee OA in the
United Kingdom is delivered over
relatively few treatment sessions.
The majority of physical therapists
provided up to 5 treatment sessions,
although most NHS physical thera-
pists provided only 2 or 3 sessions.
Although recent exercise recom-
mendations22 do not provide guid-
ance on an optimal number of exer-
cise sessions, randomized trials that
support exercise for knee OA have
included 6,10 12,46 or even more47

exercise sessions. Delivering more
exercise sessions may facilitate ade-
quate progression of the exercise
program in terms of intensity and
difficulty and thereby potentially
optimize its benefits.48

Exercise Adherence
Recent exercise recommendations22

highlight the importance of adher-
ence in determining long-term out-
come from exercise in patients with
knee OA. The physical therapists in
our survey commonly reported mon-
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itoring exercise adherence through
verbal questioning, observing the pa-
tient’s exercise technique, and mon-
itoring changes in self-reported
symptoms and clinical examination
findings. Although all of these meth-
ods are simple and inexpensive,
each has disadvantages. Self-reported
exercise levels may be overestimated
by the patient in an attempt to be
viewed positively by the health care
professional,42 and exercises per-
formed under direct observation and
in an unfamiliar health care environ-
ment may not represent how the ex-
ercises are performed at home.49

The use of clinical outcomes such as
pain, range of movement, and mus-
cle strength as proxy measures of
exercise adherence assumes a direct
relationship between exercise adher-
ence and outcome. However, the lat-
ter could be influenced by other fac-
tors, such as the natural history of
the condition or the use of cointer-
ventions, such as analgesics. In such
cases, clinical outcome may improve
even in the presence of poor exer-
cise adherence.49

Recent exercise recommendations22

state that strategies to improve and
maintain adherence should be
adopted. The use of an exercise di-
ary was the least popular method of
monitoring exercise adherence in
our sample of physical therapists. Al-
though an exercise diary may be
prone to the biases of self-report, this
method of assessing exercise adher-
ence has the advantage of allowing
the patient to self-monitor exercise
and activity habits and to become
more aware of health-related behav-
ior and its link to symptoms; such
awareness can improve adherence
to therapeutic exercise.49 In addi-
tion, the recommendations suggest
long-term review as a strategy to im-
prove exercise adherence. Only ap-
proximately one third of the physical
therapists in our sample provided
any physical therapy follow-up after
patient discharge. As a result, oppor-

tunities for patients to return to ask
questions, seek reassurance when
they found the exercises painful or
difficult, ensure progress in the in-
tensity of the exercise program over
time, and maintain motivation for ex-
ercise were limited.

Differences Between Groups of
Physical Therapists
There were differences in the de-
livery of exercises across different
health care settings, with physical
therapists in the NHS providing
fewer treatment sessions and refer-
ring more patients to exercise groups
or classes or other staff, including
physical therapist students, physical
therapist assistants, or technical in-
structors. Although recent exercise
recommendations22 state that indi-
vidual home exercise and group ex-
ercise are equally effective for clini-
cal knee OA, they also indicate that
patient choice should be considered
in the determination of exercise set-
ting. Service issues, such as waiting
list pressures in the UK NHS, may
have been the predominant factor
influencing the results of our survey.
Physical therapists with up to 3 years
of clinical experience were less
likely to include balance exercise as
part of their treatment or to offer
physical therapy follow-up after dis-
charge than their more experienced
colleagues. Given that these trends
were reversed in physical therapists
with postgraduate training in the
field of clinical knee OA, the provi-
sion of education and training, start-
ing at the entry undergraduate level,
in areas of disparities between cur-
rent clinical practice and recent ex-
ercise recommendations may help to
optimize the outcome from exercise
for patients with clinical knee OA.

Clinical and
Research Implications
Recent exercise recommendations22

are based on available evidence from
randomized controlled trials show-
ing that exercise is beneficial for clin-

ical knee OA.15 Our survey showed
that exercise delivered by physical
therapists in current clinical practice
is rather different from that seen in
the randomized controlled trials on
which the recent recommendations
were based: it is prescribed differ-
ently across different health care set-
tings, it is delivered over fewer treat-
ment sessions, and patients are
generally not supervised as much
while completing the exercise pro-
gram or monitored after discharge
from physical therapy services. This
potential gap between the recent
recommendations and clinical reality
may mean that exercise for clinical
knee OA in practice in the United
Kingdom may be less effective than
that seen in recent randomized con-
trolled trials, although this study did
not quantify this parameter. Further
research should address how to op-
timize the delivery of exercise for
clinical knee OA in practical ways
that are feasible in the current health
care system.

Limitations of This Study
This study has a number of limita-
tions. Although the questionnaire
response rate was in keeping with
response rates in other, similar sur-
veys of physical therapists in the
United Kingdom27 and a comparison
of responders and nonresponders
was made, nonresponder bias may
have been present, reducing the
generalizability of the findings to all
physical therapists in the United
Kingdom. The measure of physical
therapists’ current clinical practice
was self-reported clinical behavior,
on the basis of a vignette. Although
vignettes have been shown to reli-
ably assess clinical behavior, it is
possible that, in clinical practice,
physical therapists may use thera-
peutic exercise differently. Addition-
ally, as with all written vignettes, lim-
ited information about the patient
was included, and some physical
therapists may have wanted more in-
formation on which to base their
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clinical decisions. Therefore, pat-
terns of treatment in practice may be
different. Although the use of a
postal survey allowed data to be
gathered from a large sample at one
point in time, to avoid overburden-
ing respondents, only a limited num-
ber of questions were included. De-
spite the fact that the survey
captured data describing physical
therapists’ broad use of therapeutic
exercise, many questions still remain
unanswered, such as the specific
dose of exercise prescribed,
whether exercise was individually
tailored, and whether (and how)
progression of exercise programs
was used. This detailed information
would be of benefit for further iden-
tifying how best to optimize the out-
come from exercise for patients with
clinical knee OA.

Conclusion
This study has indicated that char-
tered physical therapists in the
United Kingdom consistently use
therapeutic exercise to treat clinical
knee OA, incorporate advice about
positive lifestyle changes as part of
their treatment, and monitor exer-
cise adherence in some way. How-
ever, in contrast to recent exercise
recommendations,22 local exercise is
favored over aerobic or general ex-
ercise, strategies to improve adher-
ence are underused, and exercise is
delivered over relatively few treat-
ment sessions. The differences in
clinical behaviors of physical thera-
pists working in different health care
settings highlight the role that ser-
vice restrictions play in the prescrip-
tion and supervision of exercise pro-
grams, and the findings also suggest
that further education and training
for physical therapists about exer-
cise for clinical knee OA could be of
benefit. Overall, the results show
that there are some disparities be-
tween current clinical practice and
recent exercise recommendations
and identify potential ways to over-
come these disparities. Further re-

search is needed to improve the out-
come from exercise for patients with
clinical knee OA.
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Appendix 1.
Ten Propositions Included in Recent Exercise Recommendations for Hip and Knee Osteoarthritis (OA)a

1. Both strengthening and aerobic exercise can reduce pain and improve function and health status in
patients with hip and knee OA.

2. There are few contraindications to the prescription of strengthening or aerobic exercise in patients with
hip or knee OA.

3. Prescription of both general (aerobic fitness training) and local (strengthening) exercises is an essential,
core aspect of management for every patient with hip or knee OA.

4. Therapeutic exercise for OA of the hip or knee should be individualized and patient-centred, taking into
account factors such as age, co-morbidity and overall mobility.

5. To be effective, exercise programmes should include advice and education to promote a positive lifestyle
change with an increase in physical activity.

6. Group exercise and home exercise are equally effective and patient preference should be considered.

7. Adherence is the principal predictor of long-term outcome from exercise in patients with hip or knee
OA.

8. Strategies to improve and maintain adherence should be adopted, e.g. long-term monitoring/review and
inclusion of spouse/family in exercise.

9. The effectiveness of exercise is independent of the presence or severity of radiographic findings.

10. Improvements in muscle strength and proprioception (balance) gained from exercise programs may
reduce the progression of hip and knee OA.

a Reprinted with permission from: Roddy E, Zhang W, Doherty M, et al. Evidence-based recommendations for the role of exercise in the management of
osteoarthritis of the hip or knee: the MOVE consensus. Rheumatology (Oxford). 2005;44:67–73. Copyright 2005, Oxford University Press.

Appendix 2.
Clinical Vignette Included in the Cross-Sectional Survey

A 65-year-old woman was referred by her general practitioner with a 3-year history of left knee pain, which
was of insidious onset and has gradually worsened over time. She is a retired shop manager and usually
enjoys gardening, but this has become difficult due to her knee problem. Her general health is good, despite
being overweight and having mild hypertension. She also has pain in both hands.

Today, she rates the intensity of her knee pain as 6 out of 10. Descending stairs, bending, and rising from
sitting all aggravate her knee pain. She has some difficulty when walking and has started to use a cane
outdoors. Her knee is stiff first thing in the morning and after staying in one position for too long. She finds
some relief from an antiinflammatory gel and takes up to three 200-mg ibuprofen tablets per day.

Despite not having a radiograph, she feels her problem is due to arthritis, as her father had this. It is her first
referral for physical therapy, and she is optimistic about its outcome. On examination, the left knee has a
mild effusion and a valgus alignment. Flexion is limited, and the quadriceps femoris muscles are weak. The
joint line is tender on palpation. No other examination findings are remarkable.
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Appendix 3.
Questions Included in the Cross-Sectional Survey Instrumenta

Demographic questions
1. Please state the year in which you qualified as a physical therapist.

2. Are you male or female?
Male/Female

3. Where do you work? (Please check one)
Exclusively in the National Health Service (NHS)/Exclusively in non-NHS settings (eg, private practice,
education, military)/A combination of NHS and non-NHS

4. What proportion of your current case load is made up of primary care patients? (Please check one)
None/Less than 50%/More than 50%/All

5. How many patients over 50 years old, with clinical knee osteoarthritis (OA), do you usually see? (Please
check one)
Less than one patient a month/At least one patient a month/At least one patient a week

6. Have you received any specific postgraduate training in the field of clinical knee OA?
No/Yes (Please specify)

7. Have you received any specific postgraduate training in the field of therapeutic exercise?
No/Yes (Please specify)

8. Do you have or have you ever had knee pain yourself?
No/Yes

9. Short telephone activity recall questionnaire34 modified for use with a postal survey.

Questions relating to the clinical vignette shown in Appendix 2.
1. Would you be likely to refer this patient to someone else?

No/Yes
If yes, to whom? (Please check all that apply)
Orthopedic surgeon/Occupational therapist/Pain clinic/Dietitian/Local pharmacist/Acupuncturist/
Family practitioner/Rheumatologist/Other physical therapist/Podiatrist/Exercise on prescriptionb (or
equivalent)/Support group/Other (Please specify)

2. At this point, what approaches would you use to treat this patient? (Please check all that apply)
Electrotherapy/Manual therapy/Therapeutic exercise/Tape/Acupuncture/Injection/Heat or ice/Rest/
Other (Please specify)

3. Would you offer any advice as part of your treatment?
No/Yes

If yes, please specify what this advice would be. (Please check all that apply)
Use of knee support/Analgesia/Reducing activity level/Weight loss/Pacing of activities/Rest/Nutrition/
Increasing activity level/Use of walking aids/Use of heat or ice at home/Avoidance of painful
movement or activity/Other (Please specify)

4. How many times would you be likely to see this patient? (Please check one)
Once/2 or 3 times/4 or 5 times/5 or 6 times/6 or 7 times/More than 7 times

If you checked therapeutic exercise in Question 2, please continue to answer the questions in this section.

5. What kind of exercise would you focus on for this patient? (Please check all that apply)
Local strengthening/Functional tasks/Aerobic training/Increasing general exercise, eg, walking,
swimming/Proprioception or balance/Flexibility or range of movement/Hydrotherapy/Other (Please
specify)

6. How would you deliver these exercises? (Please check all that apply)
During your initial treatment session
During your follow-up session(s), if applicable

Verbal advice on home exercises/Written information on home exercises/Supervision of exercises in
clinic or at patient’s home/Refer to exercise class or group/Refer to student, assistant, or technical
instructor/Other (Please specify)

(Continued)
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Invited Commentary Hans Lund

Considering the latest guideline for
dealing with osteoarthritis (OA) pub-
lished by Osteoarthritis Research Soci-
ety International (OARSI),1 there
seems to be no doubt about the ben-
eficial effect of exercise for patients
with knee OA. However, even with
about 50 randomized controlled trials
(RCTs) published within the past 10 to
15 years,2 no one is able to tell who
will benefit from exercise and who
will not,3 what kind of exercise is the
best for patients with knee OA, what
dose (intensity, frequency, and dura-
tion) is the optimal to achieve the best
effect,3,4 or which principles for exer-
cise progression to follow and how to
secure adherence when exercise is
prescribed.

It must be necessary to know what
the right recommendations are
when analyzing the ability of physi-
cal therapists to follow them. The
MOVE consensus,5 frequently re-
ferred to in the article by Holden et
al,6 formulated 10 “commandments”

or recommendations prescribing ex-
ercise for patients with knee OA.
However, only 4 of the propositions
were based on category 1A/B evi-
dence, and 6 propositions were
based solely upon category 4 evi-
dence (expert opinion). Even
though all 10 propositions seem very
reasonable, it may be problematic to
say that there are disparities be-
tween physical therapists’ current
use of exercise and the current evi-
dence when so few of the recom-
mendations are evidence-based.

Holden et al use a case to give the
respondents the same background,
but an interesting question is: How
many correct scenarios and answers
could be described based on current
evidence? We have recently pub-
lished an RCT comparing land-based
and aquatic exercise between pa-
tients with knee OA and a control
group.7 Our exercise program fulfills
the recommended exercise types de-
scribed in the “Discussion” section

of our article (ie, includes aerobic,
strengthening, and balance exer-
cises), and the vignette describes
very nicely the participants in our
study. However, we could not find
any effect of either land-based or
aquatic exercise, indicating that
maybe individual differences should
be considered much more carefully
when prescribing exercise for pa-
tients with knee OA. For some pa-
tients, the major problem might be
pain, and, for other patients, it might
be muscle weakness or perhaps loss
of motion. The different problems
lead to different symptoms and thus
different physical therapy interven-
tions.8 In addition, we found that the
aquatic exercise group had signifi-
cant fewer side effects than the
group performing land-based exer-
cise, raising the possibility that gen-
eral exercise may not always be as
safe as Roddy et al5 suggested. This is
further supported by an earlier RCT
of exercise for patients with knee
OA, where the exercise group expe-

Appendix 3.
Continued

7. Would you check if this patient was completing her exercise program?
No/Yes

If yes, please specify how you would do this. (Please check all that apply)
Observation of exercise technique/Verbal questioning/Exercise diary/Changes in objective measures/
Changes in subjective measures/Telephone review/Other (Please specify)

8. After you had discharged this patient, would you be likely to offer her any kind of physical therapy follow-
up?
No/Yes
If no, please explain your reasons for this. (Please check all that apply)
I don’t have this option/I would have exhausted all relevant treatment modalities/I expect the patient
to self-manage/I would have referred her to another health professional/A re-referral is needed for
further treatment/Other (Please specify)

If yes, please specify how you would do this. (Please check all that apply)
Open appointment/Telephone review/“One-off” follow-up appointment/Other (Please specify)

a The authors request that appropriate acknowledgment of the source be given if any of the survey questions are replicated.
b “Exercise on prescription” involves a health care professional, typically a family practitioner, referring a patient to a fitness instructor, who will prescribe an
individually tailored exercise program.
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