Role of physical therapy in management of
knee osteoarthritis
G. Kelley Fitzgerald and Carol Oatis

Purpose of review
The purposes of this review are to: (1) describe treatments
that physical therapists may use to supplement exercise
programs to enhance the benefit of rehabilitation, (2) discuss
current research related to the mode of delivery of physical
therapy treatment, and (3) identify characteristics from recent
research that may influence the responsiveness of individuals
with knee osteoarthritis to physical therapy.
Recent findings
Physical therapists provide a variety of interventions, such as
manual therapy techniques, balance, coordination, and
functional retraining techniques, knee taping techniques,
electrical stimulation, and foot orthotics to assist in overcoming
some of the barriers that make participation in exercise and
physical activity difficult. Recent research implies that a
number of factors may influence the responsiveness to
physical therapy treatment for individuals with knee
osteoarthritis. Factors such as the mode of treatment delivery,
treatment compliance issues, mechanical characteristics such
as joint laxity and malalignment, and radiographic severity are
discussed.
Summary
Future studies are needed to improve our understanding of
factors that can influence the responsiveness of patients with
knee osteoarthritis to exercise and physical activity programs.
The question may not be which mode of therapy works best,
but rather, which patient and/or disease characteristics will tell
us who will and who will not respond to a given mode of
therapy.

Introduction
Regular participation in physical activity has been recognized for several years as being beneficial in the management of knee osteoarthritis (OA) [1–3••]. While there
is agreement that exercise therapy can be helpful, the
effect of exercise therapy on pain, quadriceps strength,
and physical function appears to be small to moderate in
most clinical trials [4–11]. These findings suggest that
there are likely subgroups of individuals who continue to
have pain, muscle weakness, and disability even after
participating in an exercise therapy program. Individuals
with knee OA must often overcome a variety of problems, such as joint pain, stiffness, limitations in motion,
motor and sensory dysfunctions, and functional limitations that prevent them from participating in regular
physical activity [3••]. Physical therapists can provide a
variety of interventions to address barriers that may prevent individuals with knee OA from achieving maximum
benefit from exercise or physical activity programs. The
purposes of this review are to: (1) describe treatments
that physical therapists may use to supplement exercise
programs to enhance the benefit of rehabilitation, (2)
discuss current research related to the mode of delivery
of physical therapy treatment, and (3) identify characteristics from recent research that may influence the responsiveness of individuals with knee OA to physical
therapy.

Physical therapy treatment options
Manual therapy techniques
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In recent years, physical therapists have tested the effectiveness of exercise therapy programs that incorporate
manual therapy techniques as a supplement to the exercises [12,13]. Manual therapy is the term used to describe passive movements that are applied by the physical therapist with the purpose of increasing joint motion
or reducing joint stiffness. Techniques may include passive range of motion, passive accessory joint motions (ie,
techniques to distract or glide one joint surface with respect to the opposite joint surface), muscle stretching
techniques, or soft- tissue mobilization and massage
techniques. Deyle et al. [12] conducted a randomized
trial comparing the use of manual therapy techniques to
the knee, hip, foot and ankle, and/or lumbar spine combined with exercises for lower-extremity strengthening,
range of motion, and endurance to a group that received
a placebo ultrasound treatment. The manual therapy
techniques were selected based on the presence of limitations in active or passive joint motions in any or all of
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the lower-extremity joints and the spine. Deyle et al. [12]
reported significant improvements in pain, the 6-minute
walk test, and self-reported function scores in the
manual therapy plus exercise group compared with the
control group after 8 treatments delivered over 4 weeks.
Significant treatment effects remained present at a
1-year follow-up examination.
An important aspect of the treatment described by Deyle
et al. [12] was that impairments that were present at other
joints in addition to the knee were addressed. This emphasizes the need to evaluate and address a variety of
problems that a patient with knee OA may have to optimize the response to treatment. Doing so may allow for
longer-term results, supported in this study by sustained
treatment effects over a 1-year period. However, what
cannot be determined from this study’s design is whether the general exercise program would have been as beneficial without the supplemental use of the manual
therapy techniques. Future studies will need to be designed in a manner that clarifies whether or not there is
added benefit in supplementing exercise therapy programs with manual therapy techniques.
Balance, agility, and functional
re-training techniques

In addition to exercises that improve lower-extremity
strength, range of motion, and cardiovascular endurance,
it is now being recommended that exercise therapy programs also include techniques to improve balance and
coordination, and provide patients with an opportunity to
practice various skills that they will likely encounter during normal daily activities [3••,14•]. These additional
activities are believed to enhance confidence and skill in
performing higher-level physical activity, which in turn,
may provide patients with the appropriate tools for regular participation in physical activity. Hurley and Scott
[15] examined a protocol that used simple balance board
exercises and practice of transfer techniques in conjunction with standard exercise therapy in 60 patients with
knee OA, compared with a control group that did not
receive exercise. The exercise group demonstrated improvements in strength, muscle activation, joint position
sense, and both physical performance and self-report
measures of function, which were maintained over a
6-month follow-up period [15]. Fitzgerald et al. [14•] described a case report in which agility training techniques
(quick stops and starts, changes in direction, etc.) and a
series of balance and perturbation training techniques
(tilt board and roller board techniques) were used in conjunction with range of motion and strengthening exercises for an elderly female with bilateral knee OA who
complained of knee instability. After 12 treatment sessions, the patient no longer complained of knee instability and was able to return to walking, tennis, and golf.
Further study is needed to determine if the addition of
agility, coordination, and balance activities to exercise

programs can enhance the ability of individuals with
knee OA to return to higher levels of physical activity
and maintain these levels of activity, above and beyond
that which can be expected from standard exercise
therapy programs.
Knee taping techniques

Patellofemoral taping techniques are frequently used in
knee rehabilitation programs. It has been recommended
that these techniques be used to supplement exercise for
individuals with knee OA to reduce pain during exercise
and functional activities [2]. The taping techniques are
relatively simple to apply and can be taught to patients
for self-management purposes. Recently, a single-blind,
randomized controlled trial was performed to determine
the effectiveness of patellofemoral taping for relieving
knee pain and improving self-reported measures of
physical function and general wellness [16•]. Subjects
were randomly assigned to receive the taping treatment,
receive a placebo taping treatment, or to receive no taping. The tape was worn continuously over a 3-week period, with reapplication of the tape performed weekly.
The treatment period was 3 weeks, with an additional
3-week follow-up period. Concomitant treatments that
were administered to subjects were not described. A
relatively large effect for the taping group compared with
the control group was achieved for knee pain (effect size
= 1.00 to 1.19) and the physical function score for the
WOMAC (0.83). The taping group was 7 times more
likely to have a reduction in pain compared with the no
tape group. The placebo taping group was 4.5 times
more likely to have a reduction in pain compared with
the no tape group. Although there appears to be a placebo effect in applying tape to the knee, the therapeutic
tape provided an effect above the level of placebo in this
study [16•]. Approximately 30% of subjects in the taping
group did not have patellofemoral involvement yet the
taping appeared to reduce their symptoms. This may
indicate patellofemoral taping has a general effect on
reducing knee pain. The mechanism for pain modulation
using taping is not known at this time.
Transcutaneous electrical nerve stimulation

Physical therapists use a variety of transcutaneous electrical nerve stimulation (TENS) applications to reduce or
alleviate pain for individuals with knee OA [17,18•].
TENS may be used in conjunction with exercise or
physical activity to reduce pain during the activities, or
may be used as a stand-alone treatment for pain. Osiri et
al. [18•] performed a recent meta-analysis of literature
concerning the use of TENS for knee pain in individuals
with knee OA. Studies were included if they were randomized clinical trials, included only subjects with knee
OA, used any type of TENS treatment for pain including
acupuncture-like TENS (AL-TENS), and used pain relief as a primary outcome measure. Other outcome measures such as self-reported measures of function, physical
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performance tests, strength and range of motion, etc.
were also used in analyses if available. There were 7
studies included in this review, three rated as high quality and four rated as low quality. Based on the metaanalysis, Osiri et al. concluded (1) higher-quality studies
showed an effect whereas lower-quality studies did not,
(2) greater effects were apparent when high-intensity
burst modes and AL-TENS were used compared to
when high-frequency TENS was used, (3) repeated use
of TENS was more effective than a single treatment, and
(4) TENS was more effective than placebo when it was
used for a duration of 4 weeks or greater. Use of TENS
for less than 4 weeks was no more effective than placebo.
There were no adverse effects reported in these studies.
Foot orthoses

Foot orthoses are sometimes used by physical therapists
to indirectly offset faulty mechanics that may place
harmful stress on the knee. Lateral wedge shoe inserts
for individuals with medial compartment knee OA have
been found to be useful in reducing pain and improving
function [19,20]. Recently, Kerrigan et al. [21•] reported
that a 5° wedge could reduce the varus moment at the
knee in 15 subjects with medial compartment knee OA.
The theory is that the lateral wedge encourages valgus
loading on the knee, countering the varus moment,
thereby reducing medial knee compartment stress. Lateral wedge shoe inserts seemed to be more effective for
individuals with minimal to moderate degrees of OA.
Individuals with more severe OA or malalignments may
not always respond favorably to this intervention [19].

Mode of treatment delivery
Increasing concern over rising healthcare costs has
prompted greater interest in cost-effective modes for delivering physical therapy services and rehabilitative care
for individuals with knee OA. Fransen et al. [13] compared physical therapy treatment effectiveness between
patients who received individually supervised physical
therapy and patients who received group physical
therapy. The group program included a variety of lowerextremity strengthening and stretching exercises, and
stationary cycling for endurance. The individualized program was similar in terms of exercise therapy, but several
patients also received physical agent modalities. Patients
in the individualized therapy group received an average
of seven 30-minute treatment sessions over an 8-week
period. Subjects in group therapy were prescribed sixteen 1-hour sessions at 2 sessions per week for 8 weeks.
Both groups demonstrated moderate treatment effects
for improving pain and function, and small effects for
health-related quality of life. There were no statistically
significant differences between treatment groups; however, the values for standard response means on most
outcome variables tended to favor the group therapy
mode. A post hoc power calculation indicated that there
was an inadequate sample size to achieve statistical sig-

nificance in this study. The group treatments appeared
to be more resource-friendly in that group treatments
average 2.7 hours of one-on-one patient to therapist care
compared with 3.5 hours for the individualized group. In
addition, the equipment needs were considered to be
equivalent for both groups.
Other investigators have studied the effectiveness of
home-based exercise therapy programs [22–24]. Evcik
and Sonel [22] compared a home-based, low-level quadriceps strengthening program to a home walking program
and a control group over a 3-month period. Both the
strengthening program and the walking program subjects
made modest improvements in pain and self-report measures of function compared with the control group, but
there were no significant differences between exercise
groups on these variables. The walking group scored
higher than the strength training group on health-related
quality of life.
Baker et al. [23] examined the effectiveness of a partially
supervised home-based progressive exercise program for
knee OA patients compared with a control group that
received education on nutrition. The exercise program
described by Baker et al. [23] appeared to be more comprehensive and of greater intensity than that described
by Evcik and Stone [22]. In addition, subjects received
up to 12 supervised exercise sessions in the home over a
16-week period. There was a large effect for increasing
muscle strength and moderate effects for reducing pain
and improving physical performance and self-report
measures of function. Adherence to the program was also
reported as being relatively high (84%). This may be the
result of increased supervision over the course of treatment. Although this approach involves one-on-one supervision, similar to what might be provided in an outpatient care facility, having the trainer or therapist go to
the patient’s home to supervise the exercise may be an
alternative that requires less resources in terms of equipment. It may also allow patients to learn how to exercise
in their own homes, which could improve self efficacy for
participating in self-directed exercise and physical activity programs.
What is not yet clear is whether home-based programs
are more or less effective than supervised, outpatient
programs. While home-based programs can reduce pain
and improve function, the effects appear to be moderate
to small without supervision. Trials comparing supervised versus self-management programs are needed to
clarify this issue. It should also be considered that there
may be differential responses to supervised versus self
management programs, dependent on a variety of patient characteristics, that could affect treatment responsiveness. Future studies should be designed to identify
factors that might differentiate between responders to
supervised programs and self-management programs.
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Factors that may influence responsiveness
to treatment
Recent studies appear to suggest that there is a need to
consider factors that may alter the responsiveness of patients with knee OA to exercise therapy and physical
activity programs. Compliance with home exercise programs can influence long-term responsiveness to exercise therapy. van Baar et al. [25] reported a steady decline
in beneficial treatment effects from the end of a 12-week
exercise therapy program to a 9-month follow-up examination. The investigators suggested that: (1) providing
periodic re-check or re-training programs over time or (2)
keeping the time duration of the home exercise session
to a reasonable limit (less than 30 minutes) might help
improve compliance with independent exercise programs. Campbell et al. [26] performed a qualitative analysis of factors that influenced compliance with follow-up
period home exercises in subjects who had undergone
physical therapy for patellofemoral joint OA. Campbell et
al. [26] reported that the “motivation to comply” was
based on the following four factors: (1) willingness to
incorporate exercise into one’s already busy lifestyle, (2)
perceived severity of knee symptoms or disease (greater
severity = greater compliance), (3) ideas about the causes
of arthritis (eg, if subjects believe causative factors are
unalterable they will not comply; if they believe they can
have a personal impact on the disease, they will comply),
and (4) perceived effectiveness of the intervention (if
subjects do not believe the treatment will help, they will
not comply). Campbell et al. [26] also recommended that
periodic follow-ups with the physical therapist may improve compliance and allowing the patient to have input
in planning the home program may help address barriers
to compliance.
Recently, Sharma et al. [27•] reported that varus/valgus
laxity and malalignment may influence the relationship
between quadriceps strength and progression of tibiofemoral arthritis. Subjects who had greater quadriceps
strength at baseline and exhibited greater laxity or malalignment were more likely to have radiographic progression of knee OA over an 18-month period than those who
had less quadriceps strength and equivalent degrees of
laxity and malalignment. Sharma et al. [27•] suggested
that perhaps patients with knee OA who had higher degrees of laxity or malalignment may not respond favorably to quadriceps strengthening programs and that other
interventions designed to enhance joint protection
should be employed. A criticism of this suggestion, however, is that responsiveness to strengthening exercise
was not actually observed in this study, nor was quadriceps strength reassessed at the 18-month follow-up
[28•]. It is not certain that those subjects who were
strong at baseline remained strong over the 18-month
period. Nevertheless, the report does suggest the need to
examine if mechanical factors such as laxity and malalignment do indeed alter the responsiveness to exercise.

The degree of radiographic severity of knee OA may also
alter responsiveness to physical therapy. Fransen et al.
[13] reported that the degree of joint space narrowing on
radiographic examination at baseline modified responsiveness to exercise therapy. Subjects with greater narrowing of the joint space did not respond as well to exercise as those who had less severe changes [13]. Fransen
et al. [13] stated that these findings may indicate that
physical therapy should be initiated in the early stages of
the disease to achieve maximum benefits, and that early
screening and preventative exercise therapy programs
may be a more cost-effective approach to management of
knee OA over the long term.

Conclusion
Individuals with knee OA may have a variety of impairments and functional limitations that prevent them from
participating in regular exercise and physical activity.
Physical therapists can offer a variety of supplemental
treatment approaches that may help patients overcome
these barriers and enhance the overall effectiveness of
exercise therapy programs. All of us who treat patients
with knee OA must realize that a “one size fits all” approach to exercise and physical activity will likely continue to yield only modest benefits from these programs.
Future studies are needed to improve our understanding
of factors that can influence the responsiveness of patients with knee OA to exercise and physical activity
programs. The question may not be which mode of
therapy works best, but rather, which patient and/or disease characteristics will tell us who will and who will not
respond to a given mode of therapy. When we understand the factors that can alter treatment responsiveness,
we will be better able to develop strategies to address the
variety of barriers that prevent our patients from improving their quality of life.

References and recommended reading
Papers of particular interest, published within the annual period of review,
have been highlighted as:
•

Of special interest

••

Of outstanding interest

1

Hochberg MC, Altman RD, Brandt KD, et al.: Guidelines for the medical management of osteoarthritis: Part II. Osteoarthritis of the knee. Arthritis Rheum
1995, 38:1541–1546.

2

American College of Rheumatology Subcommittee on Osteoarthritis Guidelines: Recommendations for the medical management of osteoarthritis of the
hip and knee: 2000 update. Arthritis Rheum 2000, 43:1905–1915.

Hurley MV: Muscle dysfunction and effective rehabilitation of knee osteoarthritis: What we know and what we need to find out. Arthritis Care and Research 2003, 49:444–452.
A review of the scientific literature primarily focusing on strength training for individuals with knee OA. The author raises some excellent questions to consider for
improving the effectiveness of strengthening programs. Some of these considerations include adding balance and functional retraining activities to programs and
considerations for improving compliance and cost effectiveness of programs.
3
••

4

van Baar ME, Dekker J, Oostendorp RAB, et al.: The effectiveness of exercise
therapy in patients with osteoarthritis of the hip or knee; a randomized clinical
trial. J Rheumatol 1998, 25:2432–2439.

5

van Baar ME, Assendelft WJJ, Dekker J, et al.: Effectiveness of exercise
therapy in patients with osteoarthritis of the hip or knee: A systematic review
of randomized clinical trials. Arthritis Rheum 1999, 42:1361–1369.

Physical therapy in knee osteoarthritis Fitzgerald and Oatis 147
6

Rogind H, Bibow-Nielsen B, Jensen B, et al.: The effects of a physical training
program on patients with osteoarthritis of the knees. Arch Phys Med Rehabil
1998, 79:1421–1427.

7

Ettinger WH Jr, Burns R, Messier SP, et al.: A randomized trial comparing
aerobic exercise and resistance exercise with a health education program in
older adults with knee osteoarthritis. The Fitness Arthritis and Seniors Trial
(FAST). JAMA 1997, 277:25–31.

8

O’Reilly SC, Muir KR, Doherty M: Effectiveness of home exercise on pain and
disability from osteoarthritis of the knee: a randomized clinical trial. Ann
Rheum Dis 1999, 58:15–19.

9

Fisher NM, Pendergast DR: Reduced muscle function in patients with osteoarthritis. Scand J Rehabil Med 1997, 29:213–221.

10

Schilke JM, Johnson GO, Housh TJ, et al.: Effects of muscle strength training
on the functional status of patients with osteoarthritis of the knee joint. Nurs
Res 1996, 45:68–72.

11

Maurer BT, Stern AG, Kinossian B, et al.: Osteoarthritis of the knee: isokinetic
quadriceps exercise versus an educational intervention. Arch Phys Med Rehabil 1991, 80:1293–1299.

12

Deyle GD, Henderson NE, Matekel RL, et al.: Effectiveness of manual physical therapy and exercise in osteoarthritis of the knee. Ann Intern Med 2000,
132:173–181.

13

Fransen M, Crosbie J, Edmonds J: Physical therapy is effective for patients
with osteoarthritis of the knee: a randomized controlled clinical trial. J Rheumatol 2001, 28:156–164.

Fitzgerald GK, Childs JD, Ridge TM, et al.: Agility and perturbation training for
a physically active individual with knee osteoarthritis. Phys Ther 2002,
82:372–382.
A case report providing the rationale and a thorough description of interventions
used to improve dynamic knee stability in a 73-year-old active female with bilateral
knee OA. The case illustrates how interventions traditionally used for young, physically active individuals can be modified for use in older individuals with knee OA
who also wish to remain physically active.

14
•

15

Hurley MV, Scott DL: Improvements in quadriceps sensori-motor function
and disability of patients with knee osteoarthritis following a clinically practicable exercise regime. Br J Rheumatol 1998, 37:1181–1187.

Hinman RS, Crossley KM, McConnell J, et al.: Efficacy of knee tape in the
management of osteoarthritis of the knee: blinded randomised controlled trial.
Br Med J 2003, 327:135–140.
A single-blind randomized trial examining the use of patellofemoral taping for improving knee pain in individuals with knee osteoarthritis. The study included both a
placebo tape and nontreatment control group for comparison with the taping
group.
16
•

17

Cheing GL, Hui-Chan CW: Does four weeks of TENS and/or isometric exercise produce cumulative reduction of osteoarthritic knee pain? Clin Rehabil
2002, 16:749–760.

Osiri M, Welch V, Brosseau L, et al.: Transcutaneous electrical nerve stimulation for knee osteoarthritis. In The Cochrane Library. The Cochrane Database of Systematic Reviews 2003; 1.
A systematic review of recent clinical trials examining the effectiveness of transcutaneous electrical nerve stimulation for patients with knee pain, secondary to knee
osteoarthritis.
18
•

19

Sasaki T, Yasuda K: Clinical evaluation of the treatment of osteoarthritic
knees using a newly developed designed wedged insole. Clin Orthop 1987,
221:181–187.

20

Keating EM, Faris PM, Ritter MA, et al.: Use of lateral heel and sole wedges in
the treatment of medial osteoarthritis of the knee. Orthopaedic Review 1993,
22:921–924.

Kerrigan DC, Lelas JL, Goggins J, et al.: Effectiveness of a lateral-wedge
insole on knee varus torque in patients with knee osteoarthritis. Arch Phys
Med Rehabil 2002, 83:889–893.
A pretreatment, posttreatment examination of the effects of placing a 5° and 10°
lateral wedge in the shoe on knee adduction moments in patients with medial compartment knee OA. The wedges reduced the adduction moment at the knee, possibly reducing stress on the medial compartment.
21
•

22

Evcik D, Sonel B: Effectiveness of a home-based exercise therapy and walking program on osteoarthritis of the knee. Rheumatol Int 2002, 22:103–106.

23

Baker KR, Nelson ME, Felson DT, et al.: The efficacy of home based progressive strength training in older adults with knee osteoarthritis: A randomized
controlled trial. J Rheumatol 2001, 28:1655–1665.

24

Hopman-Rock M, Westhoff MH: The effects of health education and exercise
program for older adults with osteoarthritis of the hip or knee. J Rheumatol
2000, 27:1947–1954.

25

van Baar ME, Dekker J, Oostendorp RAB, et al.: Effectiveness of exercise in
patients with osteoarthritis of hip or knee: nine months follow up. Ann Rheum
Dis 2001, 60:1123–1130.

26

Campbell R, Evans M, Tucker M, et al.: Why don’t patients do their exercises?
Understanding non-compliance with physiotherapy in patients with osteoarthritis of the knee. J Epidemiol Community Health 2001, 55:132–138.

27 Sharma L, Dunlop DD, Song J, et al.: Quadriceps strength and osteoarthritis
progression in maligned and lax knees. Ann Intern Med 2003, 138:613–619.
•
Study that examines the relationship between baseline measures of quadriceps
strength, passive varus/valgus knee laxity, and knee alignment on the progression
of radiographic knee OA. The authors conclude that strong quadriceps may be
harmful in individuals with higher degrees of laxity and knee malalignment.
28 Brandt KD: Is a strong quadriceps muscle bad for a patient with knee osteoarthritis? Ann Intern Med 2003, 138:678–679.
•
A commentary to the previous reference [27]. The author does an elegant job of
pointing out limitations with the conclusions drawn in the article by Sharma et al.
and raises good questions for future study on this topic.

