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<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.
Cochrane 
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. Each 
article in this PTJ series
summarizes a Cochrane review or

other scientific evidence on a single
topic and presents c linical scenarios
based on real patients or programs
to illustrate how the results of the
review can be used to directly inform
clinical decisions. This article focuses
on an older adult with severe knee
joint pain. Can aquatic exercise help
this patient with knee osteoarthritis?

Find the <LEAP> case archive at
http://ptjournal.apta.org/
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Osteoarthritis (OA), the most common
type of arthritis, is referred to as a de
generative joint disease characterized
by localized loss of cartilage, remod
eling of adjacent bone, and associat
ed inflammation. Osteoarthritis affects
more frequently people’s hips, knees,
and small hand joints.1 Hip and knee
OA in particular is one of the leading
causes of disability worldwide.2 Fur
thermore, these patients have an almost
twofold increased risk of sick leave and
about 40% to 50% increased risk of dis
ability pension compared with the gen
eral population.3 Common complaints
in this population include pain and re
duced physical function and quality of
life. At present, there is no cure for OA,
only control of the symptoms and treat
ment to prevent further development of
the disease are available.
International clinical practice guidelines
recommend conservative treatment,
both pharmacological and nonpharma
cological modalities, as first-line care
for patients with OA.1,4,5 Joint replace
ment surgery should be considered a
treatment option only for those patients
with more severe OA symptoms who
are refractory to conservative treat
ments.1 Conservative treatment options
endorsed by clinical practice guidelines
include medication, education, weight
loss, and exercise.1,5 Therapeutic exer
cise is considered to be a core treatment
for people with OA irrespective of age,
comorbidity, pain severity, or disability
and should include a combination of
strength and aerobic components.1,4,5
Land-based and water-based exercise
programs are recommended options, as
both can be designed to increase mus
cle strength and overall fitness of pa
tients with knee or hip OA.4,5
Aquatic exercise is undertaken in wa
ter, usually with a temperature between
32°C and 36°C. Aquatic exercise may
be more beneficial for people with OA
than similar training on land, as the ele

ment of hot water is believed to reduce
pain and stiffness of the musculoskele
tal system and cause muscle relaxation.6
Bartels et al7 conducted an update of a
published Cochrane review to investi
gate the effect of aquatic exercise for
treating people with knee and hip oste
oarthritis. The searches were conducted
in 6 relevant databases up to April 2015.

Take-Home Message
This Cochrane review7 included 13 ran
domized controlled trials with a total of
1190 participants (Tab. 1). All 13 trials
compared aquatic exercise to control
interventions. Control interventions var
ied among the trials, including: no in
tervention (7 trials), education (2 trials),
telephone calls (2 trials), social atten
tion (1 trial), usual care (ie, home-based
quadriceps exercises plus behavioral
correction of daily activities and life
style) (1 trial). Two trials recruited par
ticipants with hip OA alone, 3 trials re
cruited participants with knee OA only,
and 8 trials recruited participants with
knee or hip OA, or both. The sample
size of the included trials varied from
30 to 312 participants. The primary out
comes evaluated were pain, disability,
quality of life, and radiographs. Serious
adverse events regarding aquatic ex
ercise were also investigated. Authors
assessed the risk of bias of included
studies and used the 5 GRADE (Grades
of Recommendation, Assessment, De
velopment, and Evaluation) criteria
(study limitations, consistency of effect,
imprecision, indirectness, and publica
tion bias) to assess the overall quality
of evidence.
When compared with control interven
tions, there is moderate evidence that
aquatic exercise has small short-term
(immediately after treatment) improve
ment in pain, disability, and quality of
life in people with knee and hip OA or
both. These effects on pain and disabil
ity correspond to a 5-point lower score
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Aquatic Exercise for the Treatment of Hip and
Knee Osteoarthritis

<LEAP> Aquatic Exercise for Hip and Knee OA
Table 1.
Cochrane Review Resultsa

Thirteen randomized controlled trials were included, providing data for a total of 1190 participants.
Most participants were women (75%), with an average age of 68 years and a body mass index of 29.4.
Details of the intervention and outcomes
The mean duration of the aquatic exercise was 12 weeks. Control group treatments include usual care, education, social attention, and waiting list for
surgery.
Primary outcomes were pain, disability, quality of life, and radiographs.
Analyses were performed at 2 time points: immediately after treatment and at follow-up.
Results in comparison to the control group
Pain

There was a statistically significant pain reduction immediately after treatment (SMD = −0.31; 95% CI = −0.47 to
−0.15), with no sign of heterogeneity.

Disability

A statistically significant reduction in disability was found immediately after treatment (SMD = −0.32; 95%
CI = −0.47 to −0.17), and negligible heterogeneity.

Quality of life

There was a statistically significant improvement in quality of life immediately after treatment (SMD = −0.25;
95% CI = −0.49 to −0.01). However, a high heterogeneity was observed (I2 = 65%).

Radiographic evaluation

No included trials investigated any type of radiographic evaluation.

Conclusion
On moderate-quality evidence, aquatic exercise has a small, short-term clinically relevant effect on self-reported measures of pain, disability, and quality of
life in people with knee and hip OA after completion of an aquatic exercise program. It is unclear whether this effect is sustained over the long term based
on current evidence.
aSMD

= standardized mean difference; CI = confidence interval.

on a scale from 0 to 100, and a 7-point
higher score on quality of life on a scale
from 0 to 100, and were considered
clinically relevant. No included trials
performed a radiographic evaluation,
and no serious adverse events were re
ported with relation to aquatic exercise.

conclusions about the effect of aquatic
exercise separately for each joint. Last
ly, it is unclear whether the results are
sustained over the long term based on
the current evidence, as very few tri
als investigated the long-term effect of
aquatic exercise.

This updated Cochrane review has
some limitations. Firstly, one included
study was considered to be at low risk
of bias, 9 were at unclear risk of bias,
and 3 trials were at high risk of bias.
Authors, therefore, concluded that the
evidence presented was based “upon
high risk of bias of the included stud
ies.” Secondly, the conclusions of this
review should be applied to only a
mixed group of people, with knee or
hip OA, or both, as the meta-analyses
performed in the review are based on
trials including a mixed group of par
ticipants. Nevertheless, as stated in the
review, the knee and hip joints are dif
ferent, and exercise programs applied
to a mixed group of people may not be
as beneficial as exercise programs spe
cifically designed for a group of people
with either knee or hip OA. Given that
a small number of the included studies
recruited patients with only knee or hip
OA, the authors could not reach definite

Case #30: Applying the
Evidence to a Patient with
Knee OA
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Can aquatic exercise help this
patient?

Mrs Lopes is a 68-year-old retired wid
ow who lives by herself. She reported
having an 8-year history of bilateral
knee pain, left worse than right. Previ
ous treatment included analgesics and
anti-inflammatories as well as physical
therapy sessions for temporary pain re
lief. She reported having had one cor
ticosteroid injection directly into the
knee during an episode of debilitating
pain 3 years ago. Her symptoms have
become more frequent and 
severe in
the last 3 months after taking up dance
classes. She complained of stiffness in
the morning that resolved after about
15 minutes and pain that progressively
gets worse throughout the day. Activi
ties such as going up and down stairs,
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squatting or kneeling, and walking
more than 400 meters (ie, 2 blocks)
exacerbated her pain, whereas rest
ing and icing the knees alleviated her
symptoms. She is upset and frustrat
ed with her condition. Radiographs
of both knees show decreased medial
knee joint height and presence of os
teophytes. Overall, Mrs Lopes’ clinical
presentation is compatible with moder
ate to severe knee OA.
At the physical therapist evaluation,
Mrs Lopes was assessed with regard to
pain, disability, and quality of life. Pain
was assessed using the Western Ontario
and McMaster Universities Osteoarthri
tis Index (WOMAC) pain subscale. The
WOMAC used was the Likert version
with 5 response levels for each item,
ranging from 0 (none) to 4 (extreme).8
The WOMAC pain subscale evaluates
the patients’ pain experience on 5 differ
ent activities: walking on a flat surface,
going up or down stairs, at night while
in bed, sitting or lying, and standing up
right. Total score for the WOMAC pain
subscale varies from 0 (no pain) to 20
(extreme pain). Disability was assessed
with the WOMAC physical function
subscale, which includes a total of 17
items assessing the patient’s difficulty in
July 2017
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Characteristics of the Included Trials
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How did the results of this
systematic review apply to
Mrs Lopes?
Using the PICO (Patient, Intervention,
Comparison, Outcome) format, Mrs
Lopes’ physical therapist asked the
following question: In patients with

knee OA, will aquatic exercise (com
pared with control interventions) be
beneficial for reducing pain and disa
bility and improve quality of life? The
review by Bartels et al7 was identified
by the therapist and provided relevant
information that allows her to answer
this question.
Patient relevance. The Cochrane
review included studies in which most
of the participants were women (75%),
between the ages of 62 and 74, with
a mean OA duration of 6.7 years. Mrs
Lopes fits with these criteria.
Intervention. The trials included in
Bartels’ review focused on interventions
that used all types of exercise, such as
stretching, strengthening, and aerobics,
performed in a therapeutic/heated indoor
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pool. The treatment plan d
 eveloped by
Mrs Lopes’ physical therapist consisted
of 1-hour individual sessions twice a
week for 3 months. Three months’ treat
ment period was the mean aquatic ex
ercise duration reported in the review.
Each session included the following
components: warm-up, lower limb ROM,
strengthening, and stretching exercises,
balance and coordination exercises, and
general cardiovascular conditioning. The
intervention consisted of an element
of progression every 2 or 3 weeks by
increasing the number of sets and repe
titions and/or making the exercises more
challenging—for i
nstance, by using
floats to increase resistance. The water
temperature was kept at approximately
32°C and Mrs Lopes was instructed to
bring a water bottle to hydrate herself
throughout the session.
During the first treatment sessions,
she exercised with the water level at
approximately waist height. Every ses
sion started with a 5-minute warm-up
walk and stretching exercises for the
major muscle group of the lower limb,
particularly for calf and hamstring mus
cles. At the initial stage, she performed
strengthening exercises focusing on
knee and hip muscles, including squats
(first bilateral, then unilateral), side-toside lunges, and step up/down. She
initially performed one set of 10 to 15
repetitions and gradually increased to
3 sets of 15 repetitions. These exercises
were progressed from hand support (ie,
holding on to an exercise bar or pool
wall), then progressed to without hand
support. Around week 4, more chal
lenging exercises were incorporated
into the treatment program. With water
level at the shoulder height and using a
pool noodle wrapped behind her back
and under her arms, Mrs Lopes started
exercises such as water running, s cissor
kicks, abduction-adduction kicks, and
cycling movements. For these exercis
es, she aimed to perform 3 to 5 cycles
of 30 seconds of moderate effort with
a 1-minute rest period between cycles.
Ankle cuffs or variation in speed, if tol
erated, was used to increase difficulty.
As treatment progressed, cycling un
derwater on a static bike for 3 to 10
minutes was gradually incorporated
into the treatment session. Mrs Lopes

completed 90% of all exercise sessions,
which is aligned with attendance rates
reported in the Cochrane review (87%).
To overcome the misconceptions about
the disease process and the misbelief
that exercise could be potentially harm
ful for patients with OA, Mrs Lopes
received education about disease pro
gression and the role of strength and
aerobic exercises in the management of
her condition. The rehabilitation pro
gram was restricted to aquatic exercises
and patient education.
Comparison. The results of the sys
tematic review suggest a moderate
quality of evidence that aquatic exercise
is better than control interventions (ie,
no intervention, telephone calls, social
attention, education, and usual care)
for reducing pain and disability and in
creasing quality of life in the short term.
Hence, aquatic exercise supervised by
a physical therapist was used to treat
Mrs Lopes.
Outcome. Mrs Lopes’ posttreatment
outcome measures were pain, disabili
ty, and quality of life. These 3 patient-
reported outcome measures were
considered primary outcomes in the
Cochrane review. In addition, we in
vestigated Mrs Lopes’ functional perfor
mance using the 6MWT.

How well do the outcomes of
the intervention provided to the
patient match those suggested
by the systematic review?
After 12 weeks of the aquatic exercise
program (Tab. 2), Mrs Lopes experi
enced reduction of 5 points (6/20) in
the WOMAC pain subscale, reduction
of 10 (24/68) points in the WOMAC
physical function subscale, and im
provement of 10 points (65/100) in
the quality-of-life scale. The changes
in pain and physical function with
treatment were greater than the sug
gested minimal detectable change
for each subscale.11,12 The results for
the 6MWT revealed that she walked
55 m more (445 m) in the posttreat
ment assessment compared with the
initial assessment, which is greater
than the published minimal detectable
change for older adults.13 The physical
examination by the end of the 1
 2-week
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performing daily activities due to pain.
With the same item scoring system as
in the pain subscale, the WOMAC phys
ical function total score ranges from 0
(no disability) to 68 (extreme disabili
ty). Quality of life was measured using
the EuroQoL-Visual Analogue Scale
(EQ-VAS), which ranges from 0 (worst)
to 100 (best imaginable health state).9
The score for the WOMAC pain sub
scale was 11/20; the WOMAC physical
function subscale, 34/68; and the EQVAS, 55/100. WOMAC values found for
Mrs Lopes were higher than the val
ues reported by people aged over 50
years with chronic bilateral knee pain.10
Functional performance was objectively
assessed with the Six-Minute Walk Test
(6MWT). Mrs Lopes walked a distance
of 390 meters in 6 minutes. Pain was
also elicited during palpation of the
medial joint line and passive end-range
knee flexion, left greater than right
knee. Physical examination revealed
limited active range of motion (ROM)
of bilateral knee flexion (ie, left worse
than right knee), as well as tightness of
the calf and hamstring and quadriceps
weakness bilaterally.

<LEAP> Aquatic Exercise for Hip and Knee OA
Table 2.

Consultation (including review of manuscript before submission): R.Z. Pinto

Self-Reported Measures Before and After Intervention

Funding

Initial

12 wk

WOMAC Pain (0–20 scale)

11

6

WOMAC Physical Function (0–68 scale)

34

24

Quality of life (0–100 EQ-VAS)

55

65
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Six-Minute Walk Test (m)

390

445
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program showed that Mrs Lopes im
proved lower limb strength and flex
ibility. Although she still reported
mild pain at both knees with passive
end-range knee flexion, the posttreat
ment assessment revealed that active
knee flexion improved bilaterally and
the difference in ROM between left
and right knees found at the initial as
sessment was no longer present. She
also reported that she is now more
confident of being able to walk long
distances without experiencing any
symptoms.

Can you apply the results of
this systematic review to your
own patients?
The findings of the updated Cochrane
systematic review conducted by Bartels
et al7 apply well to Mrs Lopes. She is
an older woman in her late sixties with
a long history of bilateral pain report
ing more severe symptoms in one knee
than the other. She had experienced a
worsening of her symptoms over the
last 3 months, which interfered with
her daily activities. She adhered to
the treatment regime and reached her
goals. Mrs Lopes is a typical patient
seen by physical therapists in clinical
practice. Aquatic exercise will prob
ably help patients with knee and hip
OA immediately after the end of the
program of treatment. A limitation of
the current literature, according to the
Cochrane review, was that the included
studies did not sufficiently describe the
exercises and doses (intensity, frequen
cy, and duration) used, so the optimal
intervention could not be established.
Hence, we opted to use the aquatic ex
ercise program described in detail by
Fransen et al14 as the basis for the de
velopment of Mrs Lopes’ rehabilitation
program. Given the available evidence
from Cochrane reviews15,16 supporting
the use of land-based therapeutic ex
696  Physical Therapy

ercise programs for patients with knee
and hip OA, aquatic exercise may be
seen as an alternative treatment option
in the short term for the management
of this condition.

What can be advised based
on the results of this
systematic review?
Based on the results of the systematic
review, we can conclude that aquatic
exercise can be effective for treating
people with knee and hip OA. The pro
posed intervention can result in pain
and disability reduction and improve
quality of life.
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