
<LEAP> highlights the findings and 
application of Cochrane reviews 
and other evidence pertinent to 
the practice of physical therapy. 
The Cochrane Library is a respected 
source of reliable evidence related 
to health care. Cochrane systematic 
reviews explore the evidence for 
and against the effectiveness and 
appropriateness of interventions—
medications, surgery, education, 
nutrition, exercise—and the evidence 
for and against the use of diagnostic 
tests for specific conditions. Coch rane 
reviews are designed to facilitate the 
decisions of clinicians, patients, and 
others in health care by providing 
a careful review and interpretation 
of research studies published in the 
scientific literature.1 Each article in 
this new PTJ series will summarize a 
Cochrane review or other scientific 
evidence resource on a single topic 
and will present clinical scenarios 
based on real patients to illustrate 
how the results of the review can 
be used to directly inform clinical 
decisions. This article focuses on a 
patient with moderate osteoarthritis 
in both knees. Can exercise help this 
patient? 

O
steoarthritis (OA) is a 
joint disorder character-
ized by progressive de-

generation of the articular carti-
lage, resulting in a loss of joint 
space and loss of marginal and 
central new bone formation. Struc-
tural abnormalities of all tissues 
in the joint—including the carti-
lage, subchondral bone, synovi-
um, capsule, and ligaments—also 
may be present.2 Pain and func-
tional limitation are the main 
complaints in people with symp-
tomatic OA. Worldwide, OA is one 
of the leading causes of disability, 
particularly in the elderly popu-
lation,3,4 and is most prevalent at 
the hip and knee. Osteoarthritis 
can be managed conservatively, 
and, in more severe cases, by 
joint replacement surgery. How-
ever, international guidelines rec-
ommend conservative treatments 
as fi rst-line care for people with 
OA.5–8 These treatments include 
medications, exercise, education, 
and weight loss.

Exercise is used to address spe-
cifi c problems experienced by 
people with knee OA. These 
problems include reduced joint 
range of motion, lower-limb mus-
cle strength,9 and aerobic fi tness10 
at the level of body function and 
activity limitation11 and reduced 
quality of life12,13 at a global level 
of health. Fransen and McCon-
nell14 conducted a Cochrane sys-
tematic review to evaluate the 
benefi ts of exercise for knee OA 
on 2 outcomes: pain and physical 
function (Tab. 1). 

Take-Home Message

Thirty-two randomized or quasi-
randomized controlled trials 
comparing land-based exercises 
with a nonexercise intervention 
were included in this Cochrane 
review,14 and the pooled results 
showed a small benefi t for exer-
cise in reducing pain and improv-
ing physical function. Because 
studies in the review varied wide-
ly in the mode, content, and dos-
age of exercises provided, it was 
not possible to suggest an optimal 
exercise strategy. Most studies, 
however, provided an exercise 
program consisting of strength-
ening exercises with or without 
range of motion or aerobic exer-
cises. An indirect comparison of 
the different modes of exercise 
showed that lower-limb muscle 
strengthening, aerobic exercise, 
or a combination of both seemed 
to be equally effective for both 
pain and physical function.14,15

The Cochrane review had some 
limitations. Only studies pub-
lished in English were included, 
and only data collected at the end 
of the treatment period were ex-
tracted; therefore, only short-term 
effects were presented. Random-
ized controlled trials published 
since the 2008 Cochrane review 
found similar posttreatment ben-
efi ts in support of exercise.16–19 In 
the studies that provided longer-
term results (3 months or more), 
there was some indication that the 
benefi ts of exercise persisted.17,19 
However, a systematic review in-
vestigating the long-term benefi ts 
of exercise showed that exercise 
did not have a signifi cant effect 
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on pain or physical function after 
6 months, except when booster 
sessions were implemented.20

<LEAP> Case #2: Exercise for 
Osteoarthritis of the Knee

Can exercise help this patient?

Mr S is a 55-year-old man with 
a 3-year history of progressively 
increasing bilateral knee pain, 
left worse than right. During the 

past 3 months, he was in a seden-
tary job, his weight increased by 
more than 10 kg, and his symp-
toms increased signifi cantly. Mr S 
reported left knee pain as being 
6 out of 10 on the visual analog 
scale (Tab. 2), and he was using 
a walking stick to walk any dis-
tance. He had minimal symptoms 
at night, stiffness that resolved af-
ter about 15 minutes in the morn-
ing, and symptoms that worsened 
as the day went on. His pain was 

exacerbated by walking more 
than 15 minutes or on hills and 
by long periods of sitting. Mr S 
found relief by using a walking 
stick, moving his knees when sit-
ting, and taking regular doses of 
a nonsteroidal anti-infl ammatory 
drug and paracetamol. Mr S’s 
radiographic fi lms showed a de-
creased medial knee joint height 
with osteophyte formation. Over-
all, his presentation was consis-
tent with moderate knee OA.

Mr S was working full time, sit-
ting at a desk for most of the day, 
and reported that he was manag-
ing his daily activities (eg, shop-
ping, gardening) with slight dif-
fi culty. On the Patient-Specifi c 
Functional Scale21 (/10), where 
a score of 0 was “unable to per-
form activity” and 10 was “able to 
perform activity at the same level 
as before,” he identifi ed 3 activi-
ties that he had diffi culties with: 
walking on a fl at surface, walking 
on hills, and sitting (Tab. 2). Mr S 
had no limitations in knee range 
of motion; however, there was 
pain at end-range fl exion on the 
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➢ 32 randomized and quasi-randomized controlled trials were included, providing data on 3,616 participants for pain and 3,719 participants for self-

reported physical function.

➢ Participants in the studies fulfi lled the American College of Rheumatology diagnostic criteria for knee osteoarthritis or had self-reported knee pain and 

were recruited from the community, general practice clinics, or rheumatology, orthopedic, or physical therapy outpatient clinics.

➢ Studies compared land-based exercise with any nonexercise intervention (most commonly, no treatment/waiting list or education sessions). Exercise 

programs varied widely in the mode of delivery (eg, individual vs group), content, and dosage. Twenty studies included strengthening exercises, and 9 

studies included aerobic exercises in the exercise program.

➢ Only data from the most immediate assessment after the treatment period were reported. Overall, exercise had a small benefi t in reducing pain and 

improving physical function.

Pain There was a small and statistically signifi cant benefi t toward exercise (standardized mean differencea=0.40, 95% confi dence 

interval=0.30−0.50). The most common measure for pain was the Western Ontario and McMaster Universities Osteoarthritis 

Index (WOMAC) pain subscale (15 studies), followed by the visual analog scale (9 studies).

Self-reported physical 

function

There was a small and statistically signifi cant benefi t toward exercise (standardized mean differencea=0.37, 95% confi dence inter-

val=0.25−0.49). The most common measure for physical function was the WOMAC subscale for physical function (17 studies).

➢ In general, mode of delivery, content, and dosage of exercises did not infl uence outcomes, except that a higher number of contact sessions between 

clinicians and patients increased the size of the treatment effect.

➢ Studies with more rigorous trial design (eg, blinded outcome assessment, larger sample size) produced smaller, though still statistically signifi cant, 

treatment effects.

a The standardized mean difference is the difference in mean outcome between groups divided by the standard deviation of the outcome.23 As a guide, a 

standardized mean difference of 0.2 represents a small effect, 0.5 a moderate effect, and 0.8 a large effect.24

Table 1. 
Exercise for Osteoarthritis of the Knee: Cochrane Review Results14

Table 2. 
Mr S’s Progress Before and After an Exercise Program, Contrasted With the 
Minimal Clinically Important Difference of Each Scalea

Minimal Clinically 

Important Difference

Before

Exercise

After

Exercise

Pain (visual analog scale, /10)   222

     Worst pain 6 3

Self-reported physical function

     (Patient-Specifi c Functional

     Scale, /10)b    >1.521

     Walking on fl at surface 5 8

     Walking on hills 4 7

     Sitting 6 9

a Mr S had moderate osteoarthritis in the left knee.
b A higher score denotes better physical function.
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left. Knee extension was slightly 

weaker on the left. He also had 

calf and hamstring muscle tight-

ness that was worse on the left 

than on the right.

How did the results of the 
Cochrane systematic review 
apply to Mr S?

Exercise is recommended as part 

of the fi rst-line care for OA, and re-

sults of the Cochrane review sup-

port the use of exercise. Mr S him-

self stated that he had no regular 

exercise routine, and his goal was 

to be shown an appropriate exer-

cise regimen that would help him 

improve his ability to walk and de-

crease his pain.

Mr S started on an exercise pro-

gram that included quadriceps and 

gluteal muscle strengthening exer-

cises and calf and hamstring muscle 

stretches. The dose for the strength-

ening and stretching exercises was 

established based on examination 

fi ndings, and the exercises were 

progressed to more challenging 

functional exercises with increased 

resistance as he improved. These 

exercises included sit-to-stand exer-

cises, step exercises with emphasis 

on good lower-limb alignment, and 

resisted gluteus medius muscle ex-

ercises in a standing position with 

a blue Thera-Band.* After 4 weeks, 

he was able to commence a pro-

gressively paced walking program, 

starting with 20 minutes on alter-

nate days. If there was no increase 

in his symptoms, Mr S was instruct-

ed to increase the walk by 5 min-

utes at a time until he was comfort-

ably managing 45 minutes. He also 

had borrowed a stationary bicycle 

and was encouraged to use it for 

up to 20 minutes 3 times a week. In 

conjunction, at his fi rst treatment, 

Mr S was given education on OA 

and the importance of self-manage-

ment strategies (exercise, pacing, 

and weight loss).

How well do the outcomes of 
the intervention provided to 
Mr S match those suggested in 
the systematic review?

After 8 weeks of strengthening, 

stretching, and progressive walking 

and bicycle exercises, Mr S reported 

a decrease in his pain. His physical 

function improved. The decrease in 

pain on the visual analog scale and 

improvement in physical function 

on the Patient-Specifi c Functional 

Scale were greater than the minimal 

clinically important difference for 

each scale21,22 (Tab. 2). Mr S report-

ed that he was now able to walk 

for almost an hour before needing 

to rest and rarely needed to use his 

walking stick.

* The Hygenic Corporation. 1245 Home 
Ave, Akron, OH 44310.

Can you apply the results of the 
Cochrane systematic review to 
your own patients?

The fi ndings of the Cochrane re-

view apply well to Mr S. He had 

specifi c defi cits that could be ad-

dressed with exercise, he was keen 

for an exercise program to improve 

his deteriorating condition, and 

he subsequently benefi ted from 

the program. As a person who is 

middle aged and has moderate 

symptoms compounded by lifestyle 

factors (eg, sedentary lifestyle, in-

creasing weight), Mr S is not atypi-

cal of the patients with OA seen by 

physical therapists. Therefore, ben-

efi ts from exercise can be expected 

from most patients who follow an 

exercise program. The Cochrane 

review shows that variations in the 

delivery, content, and dosage do 

not infl uence outcomes, except that 

a higher number of contact sessions 

leads to greater effects, meaning 

that physical therapists can adapt 

the exercises to the individual pa-

tient (eg, home vs gym-based pro-

grams, strengthening exercises 

vs aerobic exercises vs tai chi).

What can be advised based on 
the results of this systematic 
review?

Patients with knee OA often experi-

ence pain and problems in activi-

ties involving the lower limb (eg, 

walking) or prolonged positioning 

(eg, sitting), as well as stiffness after 

a night’s sleep. Exercise can target 

these specifi c defi cits. Knee OA also 

is a potentially deteriorating condi-

tion without a curative treatment. 

Therefore, patients with knee OA 

are likely to benefi t from exercise in 

managing this long-term condition. 

It is the physical therapist’s role to 

prescribe appropriate exercises to 

suit a patient’s goals, lifestyle, and 

overall health condition and ensure 

that the exercise program is pro-
©2010, Fotosearch, LLC. All rights reserved.

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/p
tj/a

rtic
le

/9
0
/6

/8
3
9
/2

7
3
7
7
4
6
 b

y
 g

u
e
s
t o

n
 1

6
 A

u
g
u
s
t 2

0
2
2



842   ■   Physical Therapy   Volume 90   Number 6 June 2010

<LEAP> Case #2 Exercise for Osteoarthritis of the Knee

gressive and challenging in order 
to deliver benefi ts.

The benefi ts of exercise are con-
tingent on a patient’s adherence to 
the exercise program. Evidence to 
date shows that, although exercise 
has short-term benefi ts in reducing 
pain and improving physical func-
tion, these benefi ts may not persist 
in the long term without adherence 
to the exercise program. Therefore, 
strategies to increase long-term ad-
herence to exercise, such as adding 
in booster sessions, may be neces-
sary to maximize the benefi ts of 
exercise for people with knee OA.
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