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Objective. Recommendations for lower extremity osteoarthritis (OA) and exercise have been primarily based on knee
studies. To provide more targeted recommendations for the hip, we gathered evidence for the efficacy of exercise for hip
OA from randomized controlled trials.
Methods. A bibliographic search identified trials that were randomized, controlled, completed by >60% of subjects, and
involved an exercise group (strengthening and/or aerobic) versus a nonexercise control group for pain relief in hip OA.
Two reviewers independently performed the data extraction and contacted the authors when necessary. Effect sizes (ES)
of treatment versus control and the I2 statistic to assess heterogeneity across trials were calculated. Trial data were
combined using a random-effects meta-analysis.
Results. Nine trials met the inclusion criteria (1,234 subjects), 7 of which combined hip and knee OA; therefore, we
contacted the authors who provided the data on hip OA patients. In comparing exercise treatment versus control, we
found a beneficial effect of exercise with an ES of �0.38 (95% confidence interval [95% CI] �0.68, �0.08; P � 0.01), but
with high heterogeneity (I2 � 75%) among trials. Heterogeneity was caused by 1 trial consisting of an exercise intervention
that was not administered in person. Removing this study left 8 trials (n � 493) with similar exercise strategy (specialized
hands-on exercise training, all of which included at least some element of muscle strengthening), and demonstrated
exercise benefit with an ES of �0.46 (95% CI �0.64, �0.28; P < 0.0001).
Conclusion. Therapeutic exercise, especially with an element of strengthening, is an efficacious treatment for hip
OA.

INTRODUCTION

Symptomatic hip osteoarthritis (OA) occurs in 3% of the
elderly (1) and is associated with poor general health sta-
tus (2). Treatment strategies for hip pain have traditionally
involved pharmacologic (acetaminophen, nonsteroidal an-
tiinflammatory drugs [NSAIDs], intraarticular steroids),
nonpharmacologic (exercise, education, weight reduction,
appliances, heat, cold therapy, transcutaneous electrical
nerve stimulation, pulsed electromagnetic field, laser and
galvanic stimulation), and surgical intervention (joint re-
placement) (3). Exercise regimens that are commonly rec-
ommended for hip OA include muscle strengthening and
aerobic activity (4).

Despite the frequent incorporation of exercise into the
treatment regimen for hip OA, the recommendations for
exercise in lower extremity OA have been based on knee
OA studies. The American College of Rheumatology (ACR)
Subcommittee on OA Guidelines (5), the OASIS group (6),
and the MOVE consensus (7) have suggested, with a high
level of supporting scientific evidence, that performing
structured strengthening exercises has a favorable effect on
pain and functioning in sedentary patients with knee OA.
Conversely, exercise as part of the management of hip OA
has been assigned with a category 4 evidence (expert opin-
ion) or not applicable owing to absent hip-specific data
according to the MOVE consensus (7) and the European
League Against Rheumatism (EULAR) evidence-based rec-
ommendations (8), respectively. In the ACR guidelines (5),
consulting a physical therapist is considered part of the
overall management of hip OA, but no further recommen-
dation regarding exercise is provided.

Therefore, there is a lack of information regarding
exercise for patients with hip OA (8), and when data are
available there are potential concerns. First, trials that
studied hip OA often recruited patients with hip OA in
combination with patients with knee OA (9 –23). Sec-
ond, in these trials results have been presented only
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overall, not in a joint-specific manner. Third, not all of
the studies were randomized controlled trials (RCTs)
(18 –23). Furthermore, 2 Cochrane reviews (24,25) and 2
systematic literature reviews (26,27) presented data for
exercise in patients with knee and hip OA, but again,
results were not joint specific and too few patients with
hip OA were included, precluding valid conclusions for
the hip joint. The current reviews also combined studies
evaluating 2 types of exercise: therapeutic exercise,
which implies a clinically-based intervention (delivered
by a health care professional such as a physical thera-
pist), and community-based exercise (delivered by
trained leaders, not necessarily health care providers).
So far, there has just been one RCT that addressed ex-
ercise in subjects with hip as the index joint with OA
(28), and it demonstrated a favorable and significant
effect on pain.

In light of the limitations of the available data, the aim of
this study was to gather evidence for the efficacy of exer-
cise in patients with hip OA provided by RCTs of exercise.
We included both trials limited to those with hip OA and
trials that combined hip and knee OA with an attempt to
obtain data on patients with hip OA from the latter trials.
Our goal was to perform a meta-analysis to assess the
benefit of exercise for the management of pain in patients
with hip OA.

MATERIALS AND METHODS

Identification of the literature. A bibliographic search
was performed on the Medline (January 1966 to July 2007),
EMBase, PEDro, and Cochrane databases by a single re-
viewer (GH-M) using the medical subject heading key
words: hip osteoarthritis and coxarthrosis, each exploded
and coupled with exercise, therapy, physical therapy,
range of motion, rehabilitation, exercise therapy trial, ex-
ercise training, physiotherapy, watertherapy, balneother-
apy, Tai-chi, and yoga. No limits were established. The
search details are provided in Appendix A (available at the
Arthritis Care & Research Web site at http://www.
interscience.wiley.com/jpages/0004-3591:1/suppmat/index.
html). Bibliographic references contained in the articles and
abstract publications from the ACR Annual Scientific Meet-
ing (1990–2006) and the EULAR Annual European Congress
of Rheumatology (1990–2007) were also sought to complete
the search. Results from all of the searches were combined
and duplicate references excluded.

Inclusion criteria. In order to be considered, trials had
to be randomized, controlled, completed by at least 60% of
the baseline participants, involve exercise programs of at
least 4 weeks’ duration, and include patients who met the
criteria presented below.

Trials had to include subjects with hip OA, defined by
authors’ statements or by ACR criteria (hip pain and at
least 2 of the 3 following features: erythrocyte sedimenta-
tion rate �20 mm/hour, radiographic femoral or acetabular
osteophyte, or radiographic joint space narrowing) (29). In
the studies that combined subjects with hip and knee OA,
we contacted the primary author to request the hip OA

subject information. Only trials with complete information
for the hip joint were included.

Trials needed to include at least 1 group performing
exercise and a control group where no exercise was pre-
scribed or only range of motion instructions were given.
Exercise was defined as a structured activity prescribed or
recommended by a health care professional with a view of
maintaining or improving health (6) that involved
strengthening (isometric and/or isotonic), aerobic activity,
or a combination of both, performed in water or on land.
Patients could exercise either at home (unsupervised) or at
an outpatient gymnasium or pool under supervision; indi-
vidually or in a group. We required trials to include 1 or
more exercise sessions with a duration of �30 minutes per
session per week. Trials were excluded if they used pas-
sive mobilization (manual therapy) or if they focused only
on postoperative exercise therapy.

Trials must have included at least 1 of the pain outcome
measures currently recommended for OA clinical trials
(30). If more than 1 pain outcome was reported, we se-
lected the pain outcome with the following hierarchy (30):
global pain score for the index joint (visual analog scale
[VAS] or Likert scale), pain on walking in the index joint
(VAS or Likert scale), Western Ontario and McMaster Uni-
versities Osteoarthritis Index (WOMAC) pain subscale
(VAS or Likert version), Lequesne index, pain in the index
joint during activities other than walking (VAS or Likert
scale), or the Harris Hip Score. The outcome was evaluated
ideally within 3 months after the intervention was fin-
ished. If the study did not provide data at that time, data
from the next available time were considered (with a max-
imum time for evaluating the outcome of 18 months).

Two reviewers (GH-M and SR) independently decided
whether a trial should be included. When there was a
discrepancy, a third reviewer (DTF) adjudicated.

Hip OA trial types. Trials often studied 2 different types
of persons with hip OA. One subtype had hip OA with
coexistent knee OA, and in the other subtype the hip was
the index joint. For the primary analysis we included both
subtypes, but in a secondary analysis we examined only
the subgroup with the hip as the index joint. When data
were not available from the original articles, we asked the
first authors to provide information on both subtypes sep-
arately, or in case it was not possible to split the informa-
tion, to inform us.

Data extraction. The same 2 reviewers performed the
data extraction independently using a standardized form.
When there was a discrepancy, the opinion of a third
reviewer was asked, and disagreements were resolved by
consensus. We obtained the pain information from base-
line and followup for both the control and intervention
groups from tables, text in the manuscript when available,
and/or by contacting the authors.

Quality assessment. The 2 reviewers also indepen-
dently evaluated the methods used in each trial with a
standard questionnaire adapted from the quality assess-
ment instrument by Rochon et al (31). This questionnaire
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evaluated allocation concealment, sample size calculation,
compliance testing, inclusion of pretreatment variables in
the analysis, presentation of statistical results, evaluation
of Type II error, presentation of confidence intervals, with-
drawals, discussion of side effects, and quality of statisti-
cal analysis. Additional details regarding quality assess-
ment are provided in Appendix B (available at the
Arthritis Care & Research Web site at http://www.inter-
science.wiley.com/jpages/0004-3591:1/suppmat/index.
html). Disagreements were adjudicated after both review-
ers discussed the discordant items.

Statistical analysis. Results obtained by intent-to-treat
analyses were used whenever possible. Because the values
for the mean and SD could correspond to different pain
outcomes (i.e., VAS, WOMAC, etc.), mean differences
were standardized using the following formula (32):

ĝ �
x� 1 � x� 2

�(n1 � 1)SD1
2 � (n2 � 1)SD2

2

(Ntotal � 2)

� �1 �
3

4(n1 � n2) � 9�
where x�1 and x�2 are the mean values of treatment and
control at followup, SD1 and SD2 are the SD, and n1 and n2

are the sample sizes of treatment and control, respectively.
We calculated the size of treatment effects for each trial

as the difference in mean outcome value between the
treatment group and the control group, divided by the
pooled SD of the outcome value in the treatment and
control groups at followup (32). Trials were combined
using a random-effects approach (33). The effect size (ES)
was considered small if it was from 0.2–0.4, moderate if it
was from 0.5–0.7, and large if it was �0.8 (34). To describe
heterogeneity across trials, we calculated the I2 statistic
based on Cochran’s heterogeneity statistic (Q) using the
following formula (33,35):

I2 � 100% � (Q � df)/Q

where

Q ��
l�1

k

wi(�̂i � �̂)2 (�̂i � effect estimate in the study,

�̂ � fixed-effects pooled estimate, and wi �1/var[�̂i]).

Statistical analyses were performed using R software
(The R Project for Statistical Computing, Vienna, Austria).

Sensitivity analysis. To check whether a specific trial
could have exerted excessive influence on the results, we
repeated analyses after identifying and excluding any trial
employing different methodology and/or exercise strategy
included in the meta-analysis.

RESULTS

Trials. Our search yielded 286 potentially eligible stud-
ies. Of these, 206 were excluded after reviewing the ab-
stract because the study did not assess hip OA or exercise,
included manual therapy or acupuncture, or focused on

postsurgical hip rehabilitation (Figure 1). Eighty reports
were retrieved for detailed evaluation. We excluded 71
reports (70 trials) due to duplicate publication of a trial, no
exercise intervention (only cognitive–behavioral interven-
tion), no RCT, no pain outcome, article not available (trials
in this category were not in English, dated before 1970,
and did not have even an abstract), postsurgical exercise
trials, or trials with incomplete information after contact-
ing the author (authors did not respond to our query or
answered that the knee/hip information was impossible to
break down) (Figure 1).

Therefore, our meta-analysis was based on 9 trials. We
obtained the hip data from the original articles in 2 trials
(28,36), and by authors’ provision of information in 7 trials
(9–14,17). Six studies (11–14,17,28) defined hip OA ac-
cording to the ACR criteria and 3 studies (9,10,36) defined
hip OA from authors’ statements. All of the studies in-
cluded were published as full-text journal articles. One of
the studies (36) involved patients awaiting hip replace-
ment, in which there were baseline and followup evalua-
tions before surgery. The characteristics of the included
studies are shown in Table 1.

Among the 9 trials, the number of exercise sessions per
week ranged from 1–4 (median 3) and the duration of each
session ranged from 30–60 minutes (median 52.5). In 7 trials,
the intensity of exercise was individually adjusted for each
patient, and in the remaining 2 trials, this information was
not available (11,12). Exercise was performed on land (9,11–
13,17,28), in water (9–11,14), or involved a combination of
both modalities (36). Most of the time, participants per-
formed exercise at a gymnasium or pool under the supervi-
sion of a physical therapist, whereas in 2 trials (12,13), exer-
cise was performed at home. In 1 of these home-based
exercise trials (12), physical exercise was taught at the begin-
ning of the study by a physical therapist, whereas in the other
trial (13), a videotape showing how to exercise (by a trained
demonstrator) was provided.

All trials included at least 1 group with a strengthening
exercise program and some of them combined strengthen-
ing and aerobic exercise (9–11,14,36). Table 1 shows de-

Figure 1. Flow diagram of study selection. OA � osteoarthritis;
RCT � randomized controlled trial.
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Table 1. Characteristics of trials included*

Author,
year (ref.)

Pain
outcome

Program
duration

Exercise type and control
arms Exercise description

Fransen et
al, 2007
(11)

WOMAC
pain
subscale
(0–100),
Likert
version

2 weekly 1-hour
sessions for 12
weeks.
Evaluation at
12 weeks.

1) Aquatic, n � 4†
2) Tai Chi, n � 15†
3) Control, n � 5†

Aquatic: walking, bar work, seated, deep water
noodle, step, free standing, steps, running, stairs,
knee and hip flexion/extension/abduction/
adduction. Tai Chi: warm-up 10 minutes, Sun
style Tai Chi.

Hinman et
al, 2007
(14)

VAS (0–10) 2 weekly 45–60-
minute
sessions for 12
weeks.
Evaluation at 6
weeks.

1) Aquatic, n � 5‡
2) Control, n � 11‡

Warm-up (walking forward, backward, sideways),
lower extremity exercise (leg squats, calf raises,
dynamic lunge, single-leg stance with contralateral
knee flexion/extension or with contralateral hip
abduction/adduction or with contralateral hip
hitching, step-ups, steps-downs), cool-down
(walking). Sets of 2 � 10 to 5 � 10.

Rooks et al,
2006 (36)

WOMAC
pain
subscale
(0–20)

3 weekly 30–60-
minute
sessions for 6
weeks.
Evaluation at 6
weeks.

1) Land-based and aquatic,
n � 25†

2) Control, n � 24†

Week 1–3: 1–2 sets of 8–12 repetitions of single-joint
movements of the cervical spine, shoulders,
elbows, wrists, hands, hips, knees, and ankles
while standing in chest-deep, 93°F water. Week
4–6: stationary bicycle or elliptical device for 10
minutes with moderate intensity, then 2 sets of
8–12 repetitions of strength activities: seated row,
chest press, leg press movements using resistance
machines. Flexibility exercises for hip, knee, ankle
flexors/extensors, and hip adductors holding each
position for 20 seconds and repeating twice.
Intensity was tailored.

Cochrane et
al, 2005
(10)

WOMAC
pain
subscale
(0–20)

2 weekly 1-hour
sessions for 52
weeks.
Evaluation at
26 weeks.

1) Aquatic, n � 78 (53/25)§
2) Control, n � 80 (51/29)§

Warm-up, lower extremity strengthening, ROM, and
stretches. General cardiovascular conditioning,
balance, free use of floats, coordination, individual
exercise, and swimming. Increments in the
number of repetitions and/or complexity of
exercise every 6–8 weeks.

Tak et al,
2005 (28)

VAS (0–10) 1-hour weekly
session for 8
weeks.
Evaluation at 8
weeks.

1) Land-based, n � 35†
2) Control, n � 39†

Warm-up, use of fitness equipment (leg press, leg
raise, rotation in sitting position, leaping squat,
pull down, treadmill, home trainer, pulleys, bow
flex, walking), cool-down exercise. Two intensity
levels (light and moderate) modulated as fitness
equipment as participants progressed.

Ravaud et
al, 2004
(13)¶

VAS (0–
100)

4 weekly 30-
minute
sessions for
12–24 weeks.
Evaluation at
24 weeks.

1) Land-based, n � 167†
2) Land-based, n � 185#
3) Control, n � 192†
4) Control, n � 197†

Five exercise routines to improve joint mobility and
muscle power. Each exercise was repeated 10
times and then in increments of 5 repetitions each
week up to 30 according to each patient.

Foley et al,
2003 (9)

WOMAC
pain
subscale
(0–20)

3 weekly 30-
minute
sessions for 6
weeks.
Evaluation at 6
weeks.

1) Aquatic, n � 12 (6/6)§
2) Land-based, n � 14 (8/6)§
3) Control, n � 15 (3/12)§

Aquatic: warm-up (walking) and strengthening
exercises (hip flexion/extension/adduction/
abduction, knee flexion/extension, knee cycling). 1
� 10 repetitions were progressively increased to
sets of 3 � 15, then weighted gaiters were fastened
on ankles and repetitions were performed as
tolerated. Land-based: warm-up (stationary
cycling), strengthening (seated bench press, hip
adduction/abduction, knee extension, double-leg
press). Same intensity protocol as in the aquatic
program.

Hopman-
Rock and
Westhoff,
2000 (12)

VAS (0–
100)

1 weekly 1-hour
session for 6
weeks.
Evaluation at 6
weeks.

1) Land-based, n � 22 (11/11)§
2) Control, n � 28 (13/15)§

Warm-up, exercises for hip/knee (with the help of a
chair), cool-down, and relaxation. Dynamic
exercise alternated with static exercise and a
standard resistance protocol.

Van Baar et
al, 1998
(17)

VAS (0–
100)

1–3 weekly 30-
minute
sessions for 12
weeks.
Evaluation at
12 weeks.

1) Land-based, n � 40 (4/36)§
2) Control, n � 41 (6/35)§

Content and intensity according to the patient.
Exercise for muscle functioning (strength and
length), mobility, exercises for elementary
movement, locomotion abilities, and coordination.

* WOMAC � Western Ontario and McMaster Universities Osteoarthritis Index; VAS � visual analog scale; ROM � range of motion.
† Hip is the index joint.
‡ Participants may or may not have coexistent knee osteoarthritis (OA).
§ The number before the slash corresponds to participants with coexistent knee and hip OA; the number after the slash corresponds to participants
with hip as the index joint with OA.
¶ All groups also used pain assessment tools.
# Did not use pain assessment tools. Hip is the index joint.
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tailed exercise descriptions of each trial. The followup
evaluations were performed between 6 and 26 weeks (me-
dian 8) after starting the exercise program.

Quality scores. Four studies used an intent-to-treat ana-
lysis (9,11,14,17), 4 used a completer analysis (10,12,28,
36), and 1 used both types of analysis (13). All trials were
randomized; however, in 1 trial (13), randomization was
applied to the rheumatologists instead of the participants.
Allocation concealment was adequate in 5 of the trials
(9,11,14,17,28) and sample size calculation and compli-
ance were reported in all of them. Three studies reported
minor and infrequent adverse events related to exercise
such as mild joint discomfort, lumbar pain, and cramps in
the calf (11,14,17). See Appendix B for additional details
regarding quality scores of each trial (available at the
Arthritis Care & Research Web site at http://www.
interscience.wiley.com/jpages/0004-3591:1/suppmat/index.
html).

Meta-analysis. For the hip OA analysis (n � 1,234), the
exercise group consisted of 602 patients and the control
group consisted of 632 patients. When we analyzed these

trials, we found an overall significant ES for exercise of
�0.38 (95% confidence interval [95% CI] �0.68, �0.08;
P � 0.01), where negative values favor exercise over con-
trol (Figure 2A). Table 2 shows detailed information on the
ES of each trial. However, the test for heterogeneity was
I2 � 0.75, indicating that 75% of the variation in pain
results was due to heterogeneity between trials rather than
chance.

For the analysis of the hip as the index joint (n � 1,063),
the exercise group consisted of 515 patients and the con-
trol group consisted of 548 patients. The direction of the
result was similar and also significant, with an ES for
exercise of �0.43 (95% CI �0.80, �0.06; P � 0.02) (Figure
2B). Table 3 shows detailed information on the ES of each
trial. For this subset of studies, heterogeneity was I2 �
76%.

As a sensitivity analysis, we excluded the study by
Ravaud and colleagues (13) for the following reasons: 1) it
was the only trial where exercise was not taught person-
ally by a health professional (instead, a motivational vid-
eotape showing how to exercise by a trained demonstrator
was provided), 2) because it randomized rheumatologists
instead of patients, there was a concern about selection
bias, and 3) it was the only trial where adherence to exer-
cise was low (1 of 3 patients adhered to exercise compared
with at least 59% in the other studies). It was also by far
the largest study (n � 741), suggesting its results may have
had a major influence on the overall results.

When this trial was excluded from the analysis, no het-
erogeneity remained among trial results (I2 � 0), and the
ES also showed an exercise benefit among the remaining
trials (ES � �0.47; 95% CI �0.65, �0.28) (P � 0.0001)
(Figure 2A). When we reperformed the meta-analysis look-
ing at the subset with hip as the index joint with OA and
again removed the study by Ravaud et al, we also found a
benefit for exercise therapy (ES for exercise � �0.58; 95%
CI �0.81, �0.35) (P � 0.0001), and heterogeneity among
trials was also removed (I2 � 0) (Figure 2B).

DISCUSSION

Currently, there is a lack of information to support the
benefit of performing exercise for relieving hip OA pain.

Figure 2. A, Forest plot of hip osteoarthritis (OA) data (patients
may have coexistent knee OA). B, Forest plot of hip as the index
joint with OA.

Table 2. Effect sizes of trials of subjects with hip OA (subjects may have coexistent knee OA)*

Author, year (ref.)

Control followup Exercise followup

Effect size (95% CI)
Effect

size SD PMean � SD No. Mean � SD No.

Fransen et al, 2007 (11) 8.40 � 3.44 5 6.58 � 3.28 19 �0.53 (�1.53, 0.46) 0.50 0.29
Hinman et al, 2007 (14) 5.73 � 2.10 11 5.40 � 3.21 5 �0.12 (�0.18, 0.93) 0.54 0.81
Rooks et al, 2006 (36) 9.90 � 2.90 24 7.80 � 4.10 25 �0.58 (�1.15, �0.008) 0.29 0.04
Cochrane et al, 2005 (10) 9.77 � 3.16 80 8.91 � 3.42 78 �0.25 (�0.57, 0.05) 0.15 0.10
Tak et al, 2005 (28) 5.10 � 2.30 39 3.50 � 2.10 35 �0.71 (�1.19, �0.24) 0.24 0.003
Ravaud et al, 2004 (13) �17.49 � 24.37 388 �13.75 � 23.90 352 0.15 (0.01, 0.29) 0.07 0.03
Foley et al, 2003 (9) 10.07 � 4.01 15 9.00 � 3.76 26 �0.27 (�0.91, 0.36) 0.32 0.40
Hopman-Rock and

Westhoff, 2000 (12)
46.36 � 22.46 28 32.00 � 21.90 22 �0.63 (�1.21, �0.06) 0.29 0.02

Van Baar et al, 1998 (17) 41.85 � 22.22 39 26.64 � 25.11 39 �0.63 (�1.09, �0.18) 0.23 0.006

* OA � osteoarthritis; 95% CI � 95% confidence interval.
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So far, only 1 RCT has assessed the hip as the index joint
with OA (28) with a positive result. The overall results of
our meta-analysis showed a significant treatment effect in
favor of exercise, but moderate to high heterogeneity
among trials was present. Furthermore, we found a stron-
ger favorable effect of exercise when we excluded the trial
that was the source of heterogeneity. This latter study used
a different prescribed exercise strategy (no therapeutic ex-
ercise) and poor exercise adherence, which may have ac-
counted for its unique results.

Exercise trials in lower extremity OA have reported
small (0.2) to moderate (0.7) ES for pain (37). These effects
could be compared with pharmacologic treatment such as
acetaminophen (ES � 0.2) and NSAIDs (ES � 0.69 only for
hip joint) (8). Here, we found a small benefit of exercise in
patients with coexistent hip and knee OA (ES � �0.38), as
in a subset of patients with hip as the index joint with OA
(ES � �0.43).

First, we decided to include the study by Ravaud et al
because it was by far the largest trial addressing exercise in
patients with lower extremity OA and because it met our
inclusion criteria. Nevertheless, we considered this study
to be different from the rest of the trials in the meta-ana-
lysis because it was the only one that used an unsuper-
vised exercise program where exercise was not taught
personally by a health professional at least once. More-
over, as the authors have previously commented (13), it is
possible that the participants did not carry out exercises
properly. There was also a poor compliance (2 of 3 subjects
did not attain the specified adherence standard); however,
the impact of this factor is still controversial (38). There-
fore, in the remainder of the trials in our meta-analysis,
exercise regimens were taught personally to subjects by a
physiotherapist (therapeutic exercise) at least once.

Currently, the most effective therapeutic exercise for
lower extremity OA involves regular aerobic activity
and/or a strengthening program (4). For knee OA, 2 meta-
analyses have not shown any association between pain
relief and exercise intensity (24) or duration of the pro-
gram or frequency of sessions (39).

Among the trials included in our meta-analysis, one com-
mon element was the performance of strengthening exercise
and repeated in-person attempts to refine and individualize

the program, suggesting that this type of exercise might be
effective. Although not necessarily a comprehensive assess-
ment of adverse events, the data from these trials suggest that
exercise may be safe in these patients.

The current meta-analysis has limitations. First, because
most of the data (with the exception of 2 trials) were
obtained from trials where hip and knee OA were origi-
nally combined but not stratified, it is possible that when
we selected only those subjects with hip OA, the initial
randomization of the treatment and control groups was
lost. Second, post hoc removal of trial data from a meta-
analysis may lead to misleading conclusions (40). How-
ever, this strategy has been used when individual study
results are in conflict or for the generation of new hypoth-
eses (41). In our sensitivity analysis, we removed a trial in
which the administration of exercise was remote and not
provided by a health professional, a qualitatively different
strategy than the other trials. Ultimately, combining data
from multiple small trials on patients with hip OA may not
be equivalent to carrying out a trial in which direct teach-
ing of exercise is used and a large number of patients is
enrolled.

Even so, our meta-analysis provides insight into the
effectiveness of exercise therapy for pain relief in patients
with hip OA. Overall, we found a small favorable effect for
therapeutic exercise; moreover, when we focused on trials
of subjects with hip as the index joint with OA, this effect
was moderate. This leads us to suggest that therapeutic
exercise constitutes efficacious treatment for pain in pa-
tients with hip OA.
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Table 3. Effect sizes of trials with hip as the index joint with osteoarthritis*

Author, year (ref.)

Control followup Exercise followup

Effect size (95% CI)
Effect

size SD PMean � SD No. Mean � SD No.

Fransen et al, 2007 (11) 8.40 � 3.44 5 6.58 � 3.28 19 �0.53 (�1.53, 0.46) 0.50 0.29
Hinman et al, 2007 (14)†
Rooks et al, 2006 (36) 9.90 � 2.90 24 7.80 � 4.10 25 �0.58 (�1.15, �0.008) 0.29 0.04
Cochrane et al, 2005 (10) 9.29 � 3.55 24 8.14 � 3.86 21 �0.30 (�0.89, 0.28) 0.30 0.31
Tak et al, 2005 (28) 5.10 � 2.30 39 3.50 � 2.10 35 �0.71 (�1.19, �0.24) 0.24 0.003
Ravaud et al, 2004 (13) �17.49 � 24.37 388 �13.75 � 23.90 352 0.15 (0.01, 0.29) 0.07 0.03
Foley et al, 2003 (9) 10.58 � 4.12 12 8.50 � 3.49 12 �0.52 (�1.34, 0.28) 0.41 0.20
Hopman-Rock and

Westhoff, 2000 (12)
47.20 � 20.50 15 37.00 � 26.00 11 �0.43 (�1.22, 0.35) 0.40 0.28

Van Baar et al, 1998 (17) 43.42 � 21.61 33 26.00 � 25.85 35 �0.71 (�1.21, �0.23) 0.25 0.004

* 95% CI � 95% confidence interval.
† Did not provide subjects for this categorization.
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