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Physiotherapy and knee

osteoarthritis

Physiotherapy is a safe and effective nonpharmacological
intervention that can be used to manage knee osteoarthritis and

improve patients’ quality of life.

ABSTRACT: Knee osteoarthritis is a prevalent
and debilitating condition affecting mil-
lions of people worldwide. Physiotherapy is
a noninvasive intervention that is effective
in managing knee osteoarthritis symptoms
by aiming to reduce pain, improve function,
and enhance quality of life. The main interven-
tions are exercise therapy, including strength
training, aerobic exercise, and neuromuscular
training, and patient education about self-
management strategies, such as weight loss,
activity modification, and pain coping skills.
Research on the benefits of biomechanical
interventions is limited, but walking aids (e.g.,
canes, crutches, frames, wheeled walkers) are
generally considered to be effective in reducing
mechanical loading through the knee, relieving
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pain, improving balance and function, and
enhancing independence and safety; evidence
of the benefit of shoe inserts is mixed. There
is also a lack of high-quality research on the
benefits of adjunct therapies such as heat or
ice, low-level laser therapy, therapeutic ultra-
sonography, manual therapy, and acupuncture,
but they may be conditionally recommended
based on patient preference if they are used
in combination with exercise. Individualized
and patient-centred care in physiotherapy for
knee osteoarthritis is important, and tailored
interventions that take into account patient
preferences and goals are needed. A combi-
nation of several interventions, depending on
patient preference, is recommended for opti-
mal outcomes in managing knee osteoarthritis.

steoarthritis is often diagnosed

clinically; its management is

guided by symptoms and physi-
cal function.! The knee is the most common
site of self-reported, physician-diagnosed
osteoarthritis in BC.? Arthritis of the knee
not only affects the specific joint, but can
also impact overall health. It limits daily
activity, particularly walking; participation
in sports; and quality of life.

Although osteoarthritis is traditionally
associated with older age, it is increasing-
ly recognized as also impacting younger
people. International data from the Global
Burden of Disease study show that the prev-
alence of knee osteoarthritis peaks around
50 years of age.® The pain and physical
impairments associated with knee osteo-
arthritis can be particularly problematic
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for younger people who may need to man-
age their osteoarthritis alongside family
and work commitments. Current evidence
shows that education, physical exercise, and
weight management constitute the first-line
approach for managing knee osteoarthritis
in all age groups.*®

Physiotherapy plays an integral role in
managing and caring for patients with os-
teoarthritis.® Patients may be referred to
physiotherapy by a physician or may be
self-referred. The primary goals of phys-
iotherapy for knee osteoarthritis are to
manage pain, educate the patient about
the nature of osteoarthritis and how it af-
fects their knee, and provide tools to help
them enhance their quality of life living
with osteoarthritis.

Assessment
In the initial visit to the physiotherapist,
a clinical history of the patient’s medical
condition is taken, including the onset and
duration of their knee pain and any ag-
gravating and alleviating factors. Asking
about the patient’s general health is cru-
cial for identifying any comorbidities and
helping them manage their knee symptoms
appropriately. The patient should also be
asked if there are any specific challenges
or limitations that affect their quality of
life at home or at work, and if there are any
activities they have had to stop and would
like to return to.

'The physical assessment consists of eval-
uating the range of motion and strength of
the patient’s whole lower limb, including the
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knee; observing their gait for any obvious
antalgic patterns or compensatory move-
ments; and testing their ability to perform
activities of daily living and functional tasks
such as getting on and off a chair and ne-
gotiating stairs. In addition, any imaging
reports should be reviewed.

Treatment

Core treatments for knee osteoarthritis fo-
cus on providing relevant education and
support, discussing therapeutic exercise and
how weight can affect knee osteoarthritis,
and making recommendations, if needed, on
where to find appropriate weight manage-
ment information. In a few cases, adjunct
therapies may be beneficial, given patient
preference, but only if they are used in com-
bination with education and exercise.!

Education and support
Physiotherapists can support family phy-
sicians in treating knee osteoarthritis by
reinforcing patient education about the dis-
ease, which includes explaining what it is
and, as important, what it is not. This can
help patients better understand the disease
process, progression, and risk factors, and it
counters misconceptions, especially about
radiological findings and activity levels.
Education can include information on
disease-modifying factors such as exer-
cise (balanced with appropriate rest); the
management of activities of daily living;
and the benefits and limitations of non-
pharmaceutical pain management options,
such as braces, shoe inserts, and manual
therapies. Educating patients and teaching
them self-management techniques enables
them to actively participate in their own
care, which can be crucial to ensuring their
long-term adherence to treatment programs
and sustained positive effects on symptoms,
impairments, physical activity levels, and
comorbidities.” Education interventions can
be 20% to 30% more effective than using
NSAID:s to treat pain in osteoarthritis.?
Physiotherapists can also provide on-
going support with managing flare-ups
and disease progression over time, includ-
ing where to find additional information if
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needed. How people receive this informa-
tion may also be important, depending on
their age. People aged 20 to 55 years prefer
emailed and online information about their
knee osteoarthritis.” Providing written in-
formation sheets and referrals to trustwor-
thy websites (e.g., Arthritis Society Canada,
Mary Pack Arthritis Program, Canadian
Arthritis Patient Alliance, Arthritis Re-
search Canada) is paramount for this age
group.’ In our experience, older patients pre-
fer in-person discussion and typed booklets.

Exercise therapy

The primary goal of exercise therapy is to
provide a tailored program that is focused
on strengthening the muscles of the legs
and improving joint mobility. In collabora-
tion with the patient, physiotherapists can

Education interventions
can be 20% to 30%
more effective than

using NSAIDs to treat
pain in osteoarthritis.

also explore options for aerobic exercise to
help improve overall fitness while protect-
ing the knee joint.

Osteoarthritic knees show evidence of
increased pro-inflammatory markers and
degradative enzymes, which impair the carti-
lage matrix. In addition to helping maintain
bone density and muscle strength, exercise
can combat articular cartilage degradation by
reducing the concentration of proteins that
are hostile to articular health and can result
in increases in anti-inflammatory markers;"
therefore, it is favored in treating osteoar-
thritis. A meta-analysis of 60 randomized
controlled trials that compared 12 types
of exercise interventions with no exercise
in adults with knee or hip osteoarthritis
showed that exercise provided significant
benefits over no exercise.!!

Physiotherapists prescribe certain types
of exercise therapy to achieve specific thera-
peutic goals. For example, muscle weakness
may be an important risk factor for knee
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osteoarthritis and may impair function and
increase disease progression.’? Therefore, the
physiotherapist will prescribe appropriate
strengthening exercises as part of the pri-
mary treatment approach.

Traditional exercise interventions such
as strength, aerobic, and mobility training,
and some nontraditional forms such as yoga,
tai chi, and aquatic training, have all been
shown to improve joint symptoms and mo-
bility.*” This in turn can lead to increased
quality of life, psychological health, muscu-
loskeletal strength, and body composition,
and improved sleep and reduced fatigue. The
benefits of therapeutic exercise appear to
be greater when general exercise guidelines
for healthy adults are met. For example, the
Canadian Society for Exercise Physiology’s
24-hour movement guidelines for adults
aged 18—64 recommend 150 minutes per
week of moderate to vigorous aerobic physi-
cal activity, muscle strengthening activities
using major muscle groups at least twice per
week, and several hours of light activities,
including standing."® Using a combination
of exercises that increase muscle strength,
aerobic capacity, and flexibility may be the
most effective approach to managing lower
limb osteoarthritis.!* Numerous interna-
tional organizations, including the Osteo-
arthritis Research Society International,*
Ottawa Panel, American College of Rheu-
matology,* and European Alliance of As-
sociations for Rheumatology,’ recommend
using a combination of strengthening and
aerobic exercises and some form of mind—
body exercise, such as yoga or tai chi.

Therapeutic exercise is safe for patients
with knee osteoarthritis and has shown
minimal risk of negative consequences.’
However, since it is common to initially
have an increase in joint pain, physiothera-
pists educate patients about this possibility
and explain that despite any initial discom-
fort, exercise is beneficial for the long-term
management of their osteoarthritis.*>!314
Regular monitoring, reassurance, and ex-
ercise modifications to reflect any changes
that arise are essential to helping the pa-
tient maintain their exercise regimes and
activities.
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Physiotherapists play an important
role in assessing joint function and level
of activity in order to prescribe appropri-
ate exercises following FITT (frequency,
intensity, type, and time) principles while
considering patient preferences.” Patient
preference regarding level of supervision
and mode of exercise may be key predictors
in exercise adherence and degree of outcome
improvement.'®

Strength training: Muscle weakness, par-
ticularly of the quadriceps, may be an im-
portant risk factor for knee osteoarthritis,
especially in women. In one study, the quad-
riceps muscle was on average 20% weaker
(even after controlling for body mass and
other covariates) in patients with radio-
graphic signs of osteoarthritis and ap-
peared to predate the onset of the disease
in women.!?

Strength training includes progres-
sive force output of the muscles through
various exercises to target specific muscle
groups. These exercises may involve the use
of weights, body weight, or machines, and
the application should include appropri-
ate resistance load, number of repetitions,
velocity of movements, and frequency of
sessions. The benefits of therapeutic exer-
cise appear to be greater when exercise is
adequately dosed.'®

General exercise guidelines for healthy
adults recommend a minimum of two and
optimally three sets of 8 to 12 repetitions
in three sessions per week.'®” Strength
gains occur from progressive training, and
improvements in symptoms and function
are directly related to exercise intensity."®
There is insufficient evidence that any
one type of strength training is superior,
so physiotherapists can tailor exercise op-
tions individually for patients who prefer to
use different equipment and/or locations.
Future research may add to the existing
high-quality evidence of beneficial exer-
cise by providing more detail on exercise
treatment parameters, which will assist in
prescribing individualized exercise protocols
based on patient preference.®

Wialking: For individuals who are 50 years
of age or older, walking can be associated
with less frequent development of knee
pain.' Therefore, physiotherapists often
recommend walking as a simple, low-cost
exercise option that can be helpful in man-
aging osteoarthritis of the knee; howev-
er, it needs to be of sufficient intensity to
produce beneficial change.*® Aerobic walk-
ing significantly reduces disability and pain
and is associated with a decreased risk of
functional limitation.?

Physiotherapists play
an important role
in assessing joint
function and level of
activity in order to
prescribe appropriate
exercises following FITT
(frequency, intensity,
type, and time) principles
while considering
patient preferences.

Running: Whether to continue running is
a common question for some patients with
knee osteoarthritis, and the myth that run-
ning is bad for osteoarthritic knees is still
pervasive in the public forum. A 2022 sys-
tematic review concluded that “middle-aged
runners did not present greater imaging or
clinical signs of osteoarthritis compared
with non-runner controls.”” While some
knee osteoarthritis patients stop running
due to pain in their knee(s), not all experi-
ence the same amount of discomfort. An
eight-year study that followed runners over
the age of 50 indicated that for some in-
dividuals with knee osteoarthritis, running
at a self-selected pace was not associated
with any increase in pain, and some runners
reported some improvement in their pain;
there also was no worsening of “radiographi-
cally defined structural progression.”” These
results suggest that self-selected running
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is probably influenced by knee symptoms;
therefore, running at a lower intensity and
for shorter durations does not necessarily
need to be discouraged among keen run-
ners.”? Physiotherapists will discuss the risks
versus benefits with patients who wish to
continue running and will recommend that
they run at their preferred speed and at an
intensity and distance that are manageable
for their symptoms.

To be clear, this section is not intended
to advocate for running as a therapeutic
modality. It is simply intended to provide
information and reassurance for dedicated
runners who wish to continue participating
in their preferred sport.

Aquatic exercise: Given patient prefer-
ence, physiotherapists may also suggest
water-based training (including swim-
ming, aquafit classes, and pool running).
These activities are recommended by the
Osteoarthritis Research Society Interna-
tional, American College of Rheumatology,
and European Alliance of Associations for
Rheumatology to assist in controlling osteo-
arthritis symptoms.*>'* A meta-analysis of
20 studies showed that aquatic exercise was
beneficial for reducing pain and improving
physical function, knee extension muscle

strength, and walking ability.”

Mind-body exercise: Yoga is very popu-
lar, and many options are available in
most communities. Although there is less
high-quality evidence of the benefits of us-
ing tai chi and yoga in treating knee os-
teoarthritis compared with other exercise
modalities, research indicates that these
forms of exercise may enhance flexibility,
balance, self-efficacy, and muscle strength,
thereby leading to improved physical func-
tion and reduced pain, depression, and anxi-
ety in patients with chronic osteoarthritis.***
Therefore, they are good options for patient
exercise programs.

Supervised exercise programs: For some
patients, supervised exercise programs may
be preferred. One option is Good Life with
osteoArthritis in Denmark (GLA:D), an
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internationally known physiotherapist-led
program that originated in Denmark. Fol-
lowing the original protocol from the Dan-
ish studies, GLA:D Canada offers programs
that include two or three detailed education
and self-management sessions delivered by
physiotherapists and other health care pro-
fessionals. Osteoarthritis patients, who can
speak as peers, also provide presentations
about their personal experience with the
program. The program offers twice-weekly
supervised exercise sessions (focusing on
strengthening and neuromuscular exercises)
over a 6-week period.

A 2019 report from GLA:D Canada
suggested that, overall, improvements in
pain, quality of life, and physical function
for patients in Canada who had knee ar-
thritis reflected the type and magnitude of
the findings reported by GLA:D in Den-
mark. “Based on program implementation
by clinical sites and participant outcomes
to date, the GLA:D program is successfully
supporting people with knee osteoarthritis
to manage their symptoms, improve their
function and enhance their quality of life.””
Participants reported a decrease in pain, use
of pain medications, use of intra-articular
injections, and fear of damaging their knee,
and an increase in function and self-efficacy
scores.”

While these programs can be extremely
beneficial for the participants, not everyone
will have access to or prefer a supervised ex-
ercise program. The Better Management of
Patients with Osteoarthritis register shows
that home exercise and supervised exercise
lead to similar reductions in pain inten-
sity and are more effective than education
alone.?

Barriers to exercising are common due
to patient beliefs, fear of movement, afford-
ability, time commitment, and equality of
access. Therefore, physiotherapists should
discuss the various options with their pa-
tients, taking into account their preferences
and tolerance, as well as access to equipment
or exercise venues, in order to promote ex-
ercise as a primary treatment approach.”
Strategies for improving adherence to ther-
apeutic exercise, such as education, goal
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setting, monitoring, and feedback, may help
maintain participation and optimize clinical
benefits over the longer term.®

Although there is good evidence that
patients with osteoarthritis benefit by stay-
ing active, there is little research on whether
they should continue to participate in popu-
lar sports such as tennis, pickleball, downhill
skiing, and cross-country skiing. Therefore,
general advice on exercising within pain tol-
erance and monitoring pain levels/response
over 24 hours can help determine whether
a patient’s preferred activity is appropriate,
given their symptomatology. Physiothera-
pists often use visual guides; a common one
is the pain and activity traffic light [Figure].
'This can help patients decide what is safe
and acceptable for them when exercising
and can reassure them that some discomfort
with activity is normal and not damaging
to the knee joint.

Biomechanical interventions
Biomechanical interventions include a
broad range of apparatuses and appliances
that are intended to improve patients’func-
tion, relieve pain, and potentially reduce
disease progression. The main mechanisms
underlying these approaches are to reduce
stress on the knee by redistributing load
and to enhance joint stability by increasing
proprioceptive input. For knee osteoarthri-
tis, shoe inserts, walking aids, footwear, and
braces (addressed by Sidhu and colleagues
in Part 1 of this two-part theme issue) are
of the most interest in the physiotherapy
clinical practice.

Physiotherapists may recommend a trial
of using shoe inserts and may assess for
any symptomatic change at follow-up ap-
pointments. Evidence of the benefit of using
shoe inserts, such as lateral wedged insoles,
is mixed. For some patients, they can be a
safe and low-cost orthosis option that may
help symptoms, but they do not appear to
improve the biomechanics of the knee.?®

Compared with other biomechanical in-
terventions, there is a dearth of research on
using walking aids to manage knee osteoar-
thritis. However, the Arthritis Foundation
website, National Institute for Health and
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FIGURE. Traffic light analogy explaining that
pain with activity can be safe and acceptable
as long as it is within the patient’s tolerance
and resolves back to their baseline within
approximately 24 hours.

Care Excellence guidelines, and Osteoar-
thritis Research Society International sug-
gest that walking aids (e.g., canes, crutches,
frames, wheeled walkers) are appropriate
and effective and help increase indepen-
dence and safety. They can reduce me-
chanical loading through the knee, relieve
pain, and improve function. Thus, most
guidelines recommended them as an op-
tion for patients with knee osteoarthritis.
Physiotherapists can educate patients about
how to use any walking aid correctly to help
improve balance, reduce the risk of falling
by widening the base of support, and reduce
weight on lower-body joints.?

Adjunct therapies

Adjunct therapies have traditionally been a
component of physiotherapeutic interven-
tion for osteoarthritis. However, there is a
lack of high-quality research on the addi-
tional benefits of using adjunct therapies
such as heat or ice, low-level laser therapy,
therapeutic ultrasonography, manual ther-
apy, and acupuncture.*>™* It has yet to be
determined if any adjuncts have comple-
mentary effects when combined with edu-
cation and exercise.
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Anecdotally, many patients report
benefits from using either heat or ice, and
many international guidelines suggest
their use can be beneficial for short-term
pain management. There is evidence that
self-administered heat and/or ice provides
a mild improvement in pain, functional sta-
tus, and quality of life. The use of heat or
ice for pain relief may depend on personal
preference and/or gender.®

'The Osteoarthritis Research Society In-
ternational guidelines recommend against
using low-level laser therapy and ultraso-
nography, citing very low-quality evidence
of their benefit in managing osteoarthritis.*
However, there may be some value for the
patient depending on their personal beliefs
and preferences. The American College of
Rheumatology recommends taking into
account patient preferences regarding the
use of ultrasonography.'

According to the National Institute for
Health and Care Excellence, Osteoarthritis
Research Society International, European
Alliance of Associations for Rheumatology,
and American College of Rheumatology
guidelines, there is low-quality evidence
that manual therapies such as massage,
mobilization or manipulation, and passive
range of motion provide additional benefit
in treating knee osteoarthritis; therefore,
their use should be considered only along-
side therapeutic exercise.'*** The National
Institute for Health and Care Excellence
and the United States Bone and Joint Ini-
tiative both recognize the potential contri-
butions that manual therapy can make to
patient outcomes, given individual prefer-
ences, and they recommend considering
using manual therapy, but only if it is com-
bined with exercise.>’

Research shows low-quality evidence
in favor of using acupuncture to treat knee
osteoarthritis. The Osteoarthritis Research
Society International states that acupunc-
ture is “an implausible biological mecha-
nism”™ and strongly recommends against
its use. However, the American College
of Rheumatology conditionally recom-
mends its use when considering patient
preferences.™

In summary, thermal modalities are rec-
ommended for knee osteoarthritis, thera-
peutic ultrasonography is not recommended
for use, and there is insufficient evidence
to provide a general recommendation for
the use of acupuncture. According to the
United States Bone and Joint Initiative,

Physiotherapy should
be considered as a
safe and effective

nonpharmacological

intervention to manage
knee osteoarthritis
and enhance patients’
quality of life.

multiple organizations agree on many of
the recommendations made for managing
knee osteoarthritis. There is not a lack of
quality guidelines but rather a deficit in
dissemination and implementation of the
recommendations.® Ideally, future efforts
should focus on optimizing implementa-
tion in primary care settings, where most
osteoarthritis care occurs.

Conclusion

Given the primary importance of education
and exercise in managing osteoarthritis,
physiotherapists are well suited to assisting
general practitioners in managing all levels
of arthritis through a continuum of care.
The effects of these key management op-
tions compared with usual care or surgical
procedures result in cost savings and im-
provement in quality of life. Physiotherapy
should be considered as a safe and effective
nonpharmacological intervention that can
be used to manage knee osteoarthritis and
enhance patients’ quality of life. B
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