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Abstract
Background. Chronic hip pain is prevalent and disabling and has considerable consequences for the individual, and

health and social care. Evidence‐based guidelines recommend that patients with chronic hip pain benefit from exercise,

but these guidelines are predominantly based on the efficacy of knee rehabilitation programmes. Studies investigating

hip rehabilitation programmes suggest that these may not be feasible, citing issues with case identification. This study

evaluated the feasibility of an exercise‐based rehabilitation programme in a primary care hospital.

Methods. Forty‐eight participants with chronic hip pain were randomly allocated to receive a five‐week exercise

and self‐management programme or to continue under the management of their general practitioner (GP).

Participants were assessed at baseline, six weeks and six months. Outcome measures included Western Ontario and

McMaster Universities osteoarthritis index physical function subscale, pain, objective functional performance, self‐

efficacy, anxiety and depression.

Results. This programme was feasible, well tolerated and easily implemented into a primary healthcare facility.

Adherence to the programme was high (81% attendance). Immediately following rehabilitation, all outcomes

measures improved (effect sizes 0.2–0.4), although these improvements diminished at six months. There were no

differences between the groups (all p> 0.05).

Conclusions. An exercise‐based rehabilitation programme was found to be feasible and well tolerated by people

with chronic hip pain. The moderate effects in all outcomes immediately following rehabilitation suggested that it

warrants further investigation. Issues with diagnosis and adaptations to the programme were identified and will be

addressed in a randomized controlled trial. Copyright © 2011 John Wiley & Sons, Ltd.
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Introduction

Chronic hip pain is common and disabling, with

considerable personal, healthcare and societal costs

(Badley et al., 1994; March and Bachmeier, 1997;
160
Urwin et al., 1998). Clinical management guidelines

for chronic lower limb pain emphasize conservative

management – for example, self‐management and

exercise (Altman et al., 2000; Pendleton et al., 2000;

Zhang et al., 2005). Exercise is efficacious for the
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management of chronic lower limb pain (Hurley et al.,

2007). Rehabilitation programmes that combine exer-

cise and self‐management reduce pain and improve

function (by increasing motor function) and promote

self‐management and self‐efficacy for disease manage-

ment through patient education, cognitive restructur-

ing, coping strategies and psychosocial interventions

(designed to restructure patients’ beliefs about their

joint pain and condition) (Hurley et al., 2007; Mazzuca

et al., 1997). They are designed to be delivered to

patients with chronic musculoskeletal pain in a primary

healthcare setting and are practicable, minimizing the

burden on busy physiotherapy outpatient departments

(Jessep et al., 2009).

However, few studies have specifically evaluated

hip rehabilitation (Hernández‐Molina et al., 2008;

Hopman‐Rock and Westhoff, 2000; McNair et al.,

2009; Zhang et al., 2008) and the majority of studies

on which clinical guidelines are based contain only a

small proportion of patients with hip pain (Fransen

et al., 2002; Halbert et al., 2001; van Baar et al., 1999).

These guidelines assume that patients with hip pain

respond to exercise in the same way as patients with

other chronic lower limb joint pain. For example, at

the knee joint, quadriceps sensorimotor dysfunction

is associated with considerable functional incapacity

(Hurley et al., 1997), which is improved by exercise‐

based rehabilitation (Bearne et al., 2002; Hurley et al.,

2007; Jessep et al., 2009). However, the hip joint is

anatomically different, more stable than the knee

joint and is surrounded by several muscle groups,

which may protect it from sensorimotor dysfunction

associated with chronic pain. Therefore, the differ-

ence in the anatomical structure and risk factors for

the development of pain and dysfunction between

each lower limb joint (Allen et al., 2010; Lohmander

et al., 2009) raises the possibility that hip pain will

not respond to exercise in the same way as the

knee, thus altering the effectiveness of exercise‐based

rehabilitation.

This preliminary study evaluated the feasibility of an

exercise based rehabilitation programme aimed at de-

creasing chronic hip pain and disability in a primary care.

Methods

Study design

This study was a pragmatic, single‐blind, randomized,

controlled feasibility study.
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Participants

Participants with chronic hip pain of more than six

months’ duration were recruited from two general

practitioner (GP) practices in the south of England over

an 11‐month period. They were identified from the GP

medical records and contacted by letter, inviting them to

participate in the study. To be included in the study,

participants had to be 50 years of age or older with a

clinical diagnosis of hip osteoarthritis (OA) (Altman

et al., 1991). People were excluded from the study if they:

had received physiotherapy for hip pain within the past

six months; had primary pain from other joints (e.g.

back, knees or ankles) which interfered with assessment;

had unstable co‐existing medical problems (e.g. cardio-

vascular, respiratory or neurological disorders); had

received an intra‐articular injection to the hip within six

months of study commencement; were currently taking

systemic steroids; were unable or unwilling to exercise or

unable or unwilling to give informed consent.

The study was approved by the West Kent Research

Ethics Committee (Ref No 05/Q1801/57).

Participants attended an initial assessment at the

physiotherapy department of a primary healthcare

hospital when anthropometric data and history of their

hip pain, drug and other therapy was documented.

Outcome measures

The primary outcome measure was the Western

Ontario and McMaster Universities osteoarthritis

index physical function sub‐scale (WOMAC(func)).

This self‐completed questionnaire required the patient

to rate their difficulty in completing physical tasks on a

0 (no difficulty) to 4 (extreme difficulty) point scale

(minimum score = 0, maximum score = 68) (Bellamy

et al., 1988).

Secondary outcome measures included:

The WOMAC pain subscale (WOMAC(pain)). This self‐

completed questionnaire assessed pain on a 0 (no

pain) to 4 (extreme pain) point scale (minimum

score = 0, maximum score = 20);

The total WOMAC score (WOMAC (total)). This self‐

completed questionnaire assessed pain, stiffness and

physical function on a 0 (no symptoms/difficulty) to 4

(extreme symptoms/difficulty) point scale (minimum

score = 0, maximum score = 96);

The arthritis self‐efficacy scale. This self‐completed

questionnaire assessed the degree of confidence that

participants felt in their ability to influence their hip
161
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pain, day‐to‐day activities and symptoms (minimum

score= 10, maximum score=100) (Barlow and Williams,

1996; Lorig et al., 1989).

The hospital anxiety and depression scale (HADS)

(Zigmond and Snaith, 1983). This self‐completed

questionnaire evaluated the level of anxiety (seven

questions) and depression (seven questions) on a 4‐

point scale (minimum score= 0, maximum score= 21).

Objective functional performance. This was estimated by

the aggregate time to perform four common activities of

daily living: i) the 50‐foot walk test; ii) rise from a chair

(seat height = 43 cm) and walk 50 feet; iii) ascent and iv)

descent of a flight of stairs (step rise height 17 cm× ten

stairs) (aggregate functional performance time [AFPT])

(Hurley et al., 1997).

All outcomes were measured at baseline, post‐

intervention (or after six weeks) and six months

post‐intervention by a clinical physiotherapist, specif-

ically trained to complete these assessments, who was

unaware of the participants’ allocation.

Randomization

Following baseline assessment, participants were indi-

vidually randomized to usual care (the control group)

or the rehabilitation programme. The randomization

list was generated using a computer random number

programme and held at a remote unit by a member of

the research team unconnected with the daily running

of the study.

Intervention

Usual care

Participants randomized to the control group

continued routine management prescribed by their

GPs, including referral to secondary care. Medication

for co‐existent conditions continued as needed.

Rehabilitation group

In addition to usual management by their GP,

those participants randomized to the rehabilitation

programme received ten 75‐minute group exercise

and self‐management sessions (up to eight partici-

pants per group, twice a week for five weeks) (Hurley

et al., 2007), supervised by an experienced, qualified

clinical physiotherapist (band 6) in a physiotherapy

outpatient department. Each session comprised of two

parts;
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1. Supervised exercises: For 45minutes, participants

completed an exercise circuit consisting of; i)

strengthening and stretching exercises for the hip

abductors, flexors and gluteal musculature; ii)

cycling on a static exercise bike; iii) therapeutic

resistance bands to increase hip muscle strength

and dynamic control (maintaining joint stability

and motor control during movement); iv) func-

tional and balance/coordination exercises. As the

quantity and quality of these exercises improved,

they were progressed and more challenging

exercises were introduced. The physiotherapist

prescribed exercises for each participant according

to their abilities, and monitored and revised the

performance of these exercises.

2. Education, coping and self‐management: At the

end of each exercise session, participants took

part in a 30‐minute ‘interactive discussion’

emphasizing simple coping strategies, self‐care,

pain control, joint protection and problem‐

solving to enable lifestyle changes to promote

joint health and self‐management. The sessions

emphasized the importance of attaining and

maintaining correct bodyweight and incorporat-

ing regular exercise and physical activity into the

daily routine. All interactive discussions were

facilitated by the physiotherapist who supervised

the exercise classes. A handbook containing

information that reinforced the discussion topics

and exercises completed in the sessions was

provided.

Discharge policy

After ten rehabilitation sessions, the participants were

discharged with specific advice and written instructions

to perform a simple home exercise programme

consisting of the exercises performed during their

rehabilitation sessions.

Data analysis

The effect of the intervention on all outcome measures

was assessed by calculating mean change and standard-

ized effect size and categorized as a small (0.01–0.19),

medium (0.2–0.79) or large (>0.79) effect (Cohen, 1988).

All data were analysed on an intention‐to‐treat basis,

comparing within‐ and between‐group differences

using analysis of covariance, correcting for baseline

scores. Statistical significance was accepted at p< 0.05.
Musculoskelet. Care 9 (2011) 160–168 © 2011 John Wiley & Sons, Ltd.
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Data analysis was performed using SPSS 17.0 for

Windows.

Results

Sixty‐three people with chronic hip pain were

identified and sent detailed information about the

study from two local GP surgeries. Forty‐eight people

(76%) consented to participate in the study. There

were no between‐group differences in participant

characteristics or the duration of hip pain at baseline

(all p> 0.05, Table 1).

Adherence to the programme was high, with an 81%

mean attendance at the rehabilitation sessions. The

overall study attrition rate at six months was 25%.

Participants with the worst function (mean baseline

WOMAC(func) 21.6) withdrew from rehabilitation (two

participants did not complete the programme, one of

whom withdrew prior to starting it and the other failed

to complete it because of other commitments; one

underwent surgery and two were unavailable for

follow‐up) and those participants with better function

(mean baseline WOMAC(func) 12.6) withdrew from the

control group (six participants were unavailable for

follow‐up and one moved away) (Figure 1).

Immediately following cessation of the programme,

all outcome measures improved (Table 2). The

WOMAC(total), WOMAC(pain) subscale and arthritis

self‐efficacy scale improved with a moderate effect size

(0.5); function (AFPT and WOMAC(func) subscale) also

improved with a moderate effect size (0.4) and HADS

anxiety and depression scores improved with an effect

size of 0.2 and 0.3, respectively. At six months, these

improvements had declined but remained better than

the baseline scores (effect size 0–0.5; Table 2).

The between‐group difference effect sizes ranged from

0.2–0.4 at six weeks and 0–0.3 at six months. There were

no between‐group differences in any outcomemeasure at

any assessment point (all p>0.05, Table 3).
Table 1. Baseline participant characteristics for rehab

(range) unless stated

Usual care

Number (females) 24 (19)

Age (years) 67 (53–78)

Height (metres) 1.65 (1.50–1.8

Weight (kilograms) 74.1 (44–118)

Body mass index 26.9 (18–39)

Duration of hip pain (years) 5.6 (1–40)
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Discussion

This study showed that an exercise‐based rehabilitation

programme was feasible, safe and well tolerated and may

have clinical benefits for people with chronic hip pain.

However, there were several limitations. The small

sample size limits the inferences that can be drawn from

this preliminary, statistically underpowered study.

However, the study was not designed to investigate the

clinical benefits, but to assess the interest in, and

feasibility of, recruitment and retention onto the trial, all

of which were good. It also gives an indication of the

possible effect size that can be used to adequately power

a larger study to establish clinical effectiveness.

In addition, the diagnosis of hip pain is problematic,

since pain experienced at the hip may be referred from

the lumbar spine, pelvic girdle or be due to soft tissue

dysfunction, which may have influenced the response

to a rehabilitation programme that was designed to

mobilize the hip joint and strengthen the surrounding

muscles. Consistent with other studies (Tak et al., 2005),

the present study successfully recruited patients pre-

senting with chronic hip pain, who, typically for such

patients, had a clinical diagnosis of OA. However,

clinical diagnosis is less sensitive and specific than

radiographic detection and, consequently, there is a risk

that our participants may have had pain referred from

other structures. Unfortunately, as radiographic exam-

ination is not readily available in primary care

(Juhakoski et al., 2009) the participants of the present

study were a ‘clinically ambiguous’ but pragmatically

representative patient population, and the results are

generalizable to the large population of people present-

ing with chronic hip pain in primary care.

The development of complex healthcare interven-

tions requires small feasibility studies to be carried out

to establish their practicability and potential effectiveness

to inform the design of larger studies (Medical Research

Council, 2000). Following this preliminary study,
ilitation or usual care groups. Presented as mean

Rehabilitation p Value

24 (15)

65 (52–76) 0.3

8) 1.70 (1.57–1.83) 0.3

77.5 (57–109) 0.7

27.3 (20–40) 0.3

4.4 (1–12) 0.06
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63 patients with chronic hip pain
identified from two GP surgeries

48 patients consented to participate
and completed baseline assessment

24 participants randomized
to the usualcare control 

group  

24 participants randomized
to the exercise-based
rehabilitation group

Two participants withdrew during
rehabilitation:
One failed to begin rehabilitation,
One withdrew because of other 
commitments

Six participants withdrew
from study:
One moved away from area
Five were lost to follow-up   

Six-week assessment
(n=22)

Six-week assessment
(n=18)

Three participants withdrew
from study:
One underwent surgery
Two were lost to follow-up  

One participant
withdrew from the study
because of other

Six-month
assessment 

Six-month
assessment

commitments

Figure 1. Pathway for participants entering the ‘feasibility of an exercise‐based rehabilitation programme for chronic hip pain’ study

Table 2. Outcome data (mean [standard deviation] ), mean change from baseline (standard deviation) and effect size (ES) following

rehabilitation

Baseline 6/52 Mean change (SD) 6/12 Mean change (SD)

ES# ES#

WOMAC(func)* 14.3 (9.0) 11.1 (7.9) 3.3 (6.3) 13.5 (10.1) 0.3 (11.4)

0.4 0.1

WOMAC(pain)* 5.0 (2.7) 3.7 (2.0) 1.3 (2.5) 4.4 (3.1) 0.3 (4.0)

0.5 0.2

WOMAC(total)* 22.0 (11.8) 15.7 (10.8) 6.6 (9.4) 17.0 (14.8) 4.7 (19.0)

0.5 0.4

AFPT* 42.2 (14.6) 36.5 (5.8) 3.0 (6.7) 35.4 (3.8) 4.0 (5.6)

0.4 0.5

HADS anxiety* 5.0 (2.6) 4.6 (2.6) 0.6 (2.0) 4.0 (3.0) 1.3 (2.2)

0.2 0.0

HADS depression* 3.0 (2.3) 2.4 (1.8) 0.8 (1.7) 2.4 (2.2) 2.8 (2.2)

0.3 0.3

Self‐efficacy 68.2 (6.6) 71.5 (7.2) 3.4 (3.9) 69.5 (6.6) 0.6 (6.3)

0.5 0.2

*Improvement indicated by lower values.
#Mean change compared with baseline and within‐group effect size.

Exercise‐Based Rehabilitation for Chronic Hip Pain Bearne et al.

164 Musculoskelet. Care 9 (2011) 160–168 © 2011 John Wiley & Sons, Ltd.



Ta
b
le

3.
O
u
tc
om

es
da

ta
(m

ea
n
[s
ta
nd

ar
d
de

vi
at
io
n
])
,
be

tw
ee

n
‐g
ro
u
p
di
ff
er
en

ce
(p

va
lu
e)

an
d
ef
fe
ct

si
ze

(E
S)

af
te
r
re
ha

bi
lit
at
io
n
or

us
ua

l
ca
re

B
as
el
in
e

6
w
ee
ks

6
m
on

th
s

U
su
al

ca
re

R
eh
ab
ili
ta
ti
on

U
su
al

ca
re

R
eh
ab
ili
ta
ti
on

D
if
fe
re
n
ce

(p
va
lu
e)

U
su
al

ca
re

R
eh
ab
ili
ta
ti
on

D
if
fe
re
n
ce

(p
va
lu
e)

E
S#

E
S#

W
O
M
A
C
(f
u
n
c)
*

17
.3

(1
2.
5)

14
.3

(9
.0
)

13
.8

(1
0.
6)

11
.1

(7
.9
)

2.
7
(0
.4
)

13
.5

(1
2.
1)

13
.5

(1
0.
1)

0.
0
(1
.0
)

0.
3

0.
0

W
O
M
A
C
(p
ai
n)
*

5.
2
(4
.2
2)

5.
0
(2
.6
5)

4.
7
(3
.2
)

3.
7
(2
.0
)

1.
0
(0
.2
)

3.
8
(3
.4
)

4.
4
(3
.1
)

0.
7
(0
.6
)

0.
3

0.
2

W
O
M
A
C
(t
ot
al
)*

25
.1

(1
7.
4)

22
.0

(1
1.
8)

20
.9

(1
4.
3)

15
.7

(1
0.
8)

5.
2
(0
.2
)

19
.4

(1
6.
3)

17
.0

(1
4.
8)

2.
4
(0
.6
)

0.
4

0.
1

A
FP

T
*

41
.0

(1
6.
3)

42
.2

(1
4.
6)

38
.8

(8
.9
)

36
.5

(5
.8
)

2.
2
(0
.3
)

37
.7

(7
.9
)

35
.4

(3
.8
)

2.
4
(0
.3
)

0.
3

0.
3

H
A
D
S
an
xi
et
y*

4.
1
(2
.6
)

5.
0
(2
.6
)

4.
1
(3
.0
)

4.
6
(2
.6
)

0.
5
(0
.6
)

4.
5
(3
.0
)

4.
0
(3
.0
)

0.
5
(0
.6
)

0.
2

0.
2

H
A
D
S
de
pr
es
si
on

*
2.
88

(2
.8
)

3.
04

(2
.3
)

2.
9
(2
.1
)

2.
4
(1
.8
)

0.
5
(0
.5
)

2.
5
(1
.2
)

2.
4
(2
.2
)

0.
1
(0
.9
)

0.
2

0.
1

Se
lf
‐e
ffi
ca
cy

68
.1

(8
.1
)

68
.1
7
(6
.6
)

69
.9

(6
.9
)

71
.5

(7
.2
)

1.
6
(0
.5
)

69
.9

(8
.4
)

69
.5

(6
.6
)

0.
5
(0
.8
)

0.
2

0.
0

A
ll
da
ta

ar
e
pr
es
en
te
d
as

m
ea
n
(s
ta
n
da
rd

de
vi
at
io
n
)
u
n
le
ss

st
at
ed
.

*I
m
pr
ov
em

en
t
in
di
ca
te
d
by

lo
w
er

va
lu
es
.

#
B
et
w
ee
n
‐g
ro
u
p
di
ff
er
en
ce

ef
fe
ct

si
ze
s.

Bearne et al. Exercise‐Based Rehabilitation for Chronic Hip Pain

165Musculoskelet. Care 9 (2011) 160–168 © 2011 John Wiley & Sons, Ltd.



Exercise‐Based Rehabilitation for Chronic Hip Pain Bearne et al.
adaptations to the programme have been identified.

More sensitive and specific clinical diagnosis of people

with hip pain will be required but, until this is

developed, studies may include people with radio-

graphic evidence of hip degeneration only, although

this would limit the results to people with anatomically

advanced hip disease and be less applicable to the large

number of people without radiographic changes.

The anatomical nature of the hip joint means that

hip pain and dysfunction may adversely affect many

structures which need mobilizing and strengthening

exercise to be effective. Developments to the exercise

programme used in the present study will address

possible lumbar, pelvic girdle and soft tissue dysfunc-

tion, which may enhance efficacy.

In the present study, 75% of eligible people identified

initially agreed to participate, which was greater than that

in other trials of exercise programmes (Bearne et al.,

2002;Hurley et al., 2007) and high subsequent attendance

and a low withdrawal rate suggests that the programme

fulfilled an unmet need in people with chronic hip pain.

Informal feedback from participants showed that the

programme’s premise, content and delivery was under-

stood, popular and well tolerated, similarly to the

programme for chronic knee pain from which this

programme was adapted (Hurley et al., 2007).

The study attrition rate was 25%, in line with other

exercise studies (Bearne et al., 2002) but, as participants

with the worst function withdrew from the rehabilita-

tion group and those with better function withdrew

from the control group, this preferential withdrawal

may have diluted and therefore underestimated the

treatment effect.

The moderate benefit in all short‐term outcomes

found in this study was similar to that in people who

completed the Enabling Self‐management and Coping

with Arthritic knee Pain through Exercise (ESCAPE)–

knee pain programme (Hurley et al., 2007) and other

programmes for chronic musculoskeletal conditions

(Hopman‐Rock and Westhoff, 2000) but declined over

time. These benefits might be sustained by adding

‘booster’ sessions (Jessep et al., 2009).

However, as chronic hip pain is very prevalent and

disabling, an exercise‐based rehabilitation programme

which produces moderate improvements warrants

further investigation in better designed trials, to see if

these benefits are real, and can be improved and

sustained. As the personal suffering, health and social

care expenditure on chronic joint pain will increase as
166
more people live longer (Hootman and Helmick,

2006), programmes such as ESCAPE–pain which are

relatively brief, safe, effective and affordable for

people with chronic knee pain and can be delivered

to large numbers of people should be developed

(Jessep et al., 2009). This feasibility study has shown

that adapting the programme for hip pain is possible

and has potential, but needs more rigorous design,

including an assessment of cost‐effectiveness and

qualitative evaluation of the programmes acceptabil-

ity to participants.

Conclusion

Identifying an acceptable and feasible intervention

which can be conducted in primary care facilities

would represent a considerable development in the

clinical management of people with chronic hip pain.

The present preliminary study suggests that the

rehabilitation programme described here is feasible

and tolerable, and the adaptations identified will

inform the design of a large randomized, controlled

trial, with a nested qualitative study, evaluating the

efficacy, acceptability and cost‐effectiveness of this

rehabilitation programme.

Acknowledgements

We are very grateful to all the participants who gave

their time and effort during this study and to the primary

care practices who agreed to participate. We would also

like to thank Vicky Bartholomew, Sandy Sheffield,

Jonty Nash and Rob Fergusson who assessed partici-

pants and delivered the rehabilitation programme. The

project was funded by the Physiotherapy Research

Foundation, administered by the Chartered Society of

Physiotherapy. M.H. and N.W. are funded by the

Arthritis Research UK.

REFERENCES

Allen KD, Chen J‐C, Callaghan LF, Golightly YM,

Helmick CG, Renner JB, Jordan JM (2010). Associa-

tions of occupational tasks with knee and hip

osteoarthritis: The Johnston County Osteoarthritis

Project. The Journal of Rheumatology 37: 842–50.

Altman RD, Alarcon G, Appelrouth D, Bloch D,

Borenstein D, Brandt KD (1991). The American

College of Rheumatology criteria for the classification

and reporting of osteoarthritis of the hip. Arthritis and

Rheumatism 34: 505–14.
Musculoskelet. Care 9 (2011) 160–168 © 2011 John Wiley & Sons, Ltd.



Bearne et al. Exercise‐Based Rehabilitation for Chronic Hip Pain
Altman RD, Hochberg MC, Moskowitz RW, Schnitzer TJ

(2000). Recommendations for the medical management

of osteoarthritis of the hip and knee. Arthritis and

Rheumatism 43: 1905–15.

Badley E, Rasooly I, Webster G (1994). Relative importance

of musculoskeletal disorders as a cause of chronic health

problems, disability, and health care utilization: Findings

from the 1990 Ontario Health Survey. Journal of

Rheumatology 21: 505–14.

Barlow JH, Williams RB (1996). The Generalized Self‐

Efficacy Scale in people with arthritis. Arthritis Care

and Research 9: 189–96.

Bearne LM, Scott DL, Hurley MV (2002). Exercise can

reverse quadriceps sensorimotor dysfunction caused by

rheumatoid arthritis without exacerbating disease

activity. Rheumatology 41: 157–66.

Bellamy N, Buchanan W, Goldsmith C, Campbell J, Stitt L

(1988). Validation study of WOMAC: A health status

instrument for measuring clinically important patient

relevant outcomes to antirheumatic drug therapy in

patients with osteoarthritis of the hip or knee. Journal

of Rheumatology 15: 1833–40.

Cohen J (1988). Statistical Power Analysis for the

Behavioral Sciences. 2nd edition, Hillsdale, New Jersey:

Lawrence Erlbaum Associates.

FransenM,McConnell S, BellM (2002). Therapeutic exercise

for people with osteoarthritis of the hip and knee: A

systematic review. Journal of Rheumatology 29: 1737–45.

Halbert J, Crotty M, Weller D, Ahern M, Silagy C (2001).

Primary care‐based physical activity programs: Effec-

tiveness in sedentary older patients with osteoarthritis

symptoms. Arthritis Care and Research 45: 228–34.

Hernández‐Molina G, Reichenbach S, Zhang B, LaValley M,

Felson DT (2008). Effect of therapeutic exercise for hip

osteoarthritis pain: Results of a meta‐analysis. Arthritis

and Rheumatism 59: 1221–8.

Hootman JM, Helmick CG (2006). Projections of US

prevalence of arthritis and associated activity limita-

tions. Arthritis and Rheumatism 54: 226–9.

Hopman‐Rock, M, Westhoff MH (2000). The effects of a

health educational and exercise program for older adults

with osteoarthritis for the hip or knee. Journal of

Rheumatology 27: 1947–54.

Hurley MV, Scott DL, Rees J, Newham DJ (1997).

Sensorimotor changes and functional performance in

patients with knee osteoarthritis. Annals of the Rheu-

matic Diseases 56: 641–8.

Hurley MV, Walsh NE, Mitchell HL, Pimm TJ, Patel A,

Williamson E, Jones RH, Dieppe PA, Reeves BC (2007).

Clinical effectiveness of a rehabilitation program inte-

grating exercise, self‐management, and active coping

strategies for chronic knee pain: A cluster randomized

trial. Arthritis and Rheumatism 57: 1211–9.
Musculoskelet. Care 9 (2011) 160–168 © 2011 John Wiley & Sons, Ltd.
Jessep SA, Walsh NE, Ratcliffe J, Hurley MV (2009). Long‐

term benefits and costs of an integrated rehabilitation

programme compared with out‐patient physiotherapy

for chronic knee pain. Physiotherapy 95: 94–102.

Juhakoski R, Heliövaara M, Impivaara O, Kröger H,

Knekt P, Lauren H, Arokoski JP (2009). Risk factors

for the development of hip osteoarthritis: A population‐

based prospective study. Rheumatology 48: 83–7.

Lohmander LS, Gerhardsson de Verdier M, Rollof J

(2009). Incidence of severe knee and hip osteoarthritis:

A population‐based prospective cohort study in relation

to different measures of body mass. Annals of the

Rheumatic Diseases 68: 490–6.

Lorig K, Chastian R, Ung E, Shoor S, Holman H (1989).

Development and evaluation of a scale to measure self‐

efficacy in people with arthritis. Arthritis and Rheuma-

tism 32: 37–44.

March LM, Bachmeier CJM (1997). Economics of

osteoarthritis: A global perspective. Baillière’s Clinical

Rheumatology 11: 817–34.

Mazzuca SA, Brandt KD, Katz BP, Chambers M, Byrd D,

Hanna M (1997). Effects of self‐care education on the

health status of inner‐city patients with osteoarthritis of

the knee. Arthritis and Rheumatism 40: 1466–74.

McNair PJ, Simmonds MA, Boocock MG, Larmer PJ

(2009). Exercise therapy for the management of osteo-

arthritis of the hip joint: A systematic review. Arthritis

Research & Therapy 11: R98.

Medical Research Council (2000). A framework for

development and evaluation of RCTs for complex

interventions to improve health. London: Medical

Research Council.

Pendleton A, Arden N, Dougados M (2000). EULAR

recommendations for the management of knee osteo-

arthritis: Report of a task force of the Standing

Committee for International Clinical Studies Including

Therapeutic Trials (ESCISIT). Annals of the Rheumatic

Diseases 59: 936–44.

Tak E, Staats P, van Hespen A, Hopman‐Rock, M (2005).

The effects of an exercise program for older adults with

osteoarthritis of the hip. Journal of Rheumatology 32:

1106–13.

Urwin M, Symmonds DP, Allison T (1998). Estimating

the burden of musculoskeletal disorders in the

community: The comparative prevalence of symptoms

at different anatomical sites, and the relation to social

deprivation. Annals of the Rheumatic Diseases 57:

649–55.

van Baar ME, Assendelft WJ, Dekker J, Oostendorp RAB,

Bijlsma JW (1999). Effectiveness of exercise therapy in

patients with osteoarthritis of the hip and knee. A

systematic review of randimised clinical trials. Arthritis

and Rheumatism 42: 1361–9.
167



Exercise‐Based Rehabilitation for Chronic Hip Pain Bearne et al.
Zhang W, Moskowitz RW, Nuki G, Abramson S, Altman

RD, Arden N, Bierma‐Zeinstra S, Brandt KD, Croft P,

Doherty M, Dougados M, Hochberg M, Hunter DJ,

Kwoh K, Lohmander LS, Tugwell PM (2008). OARSI

recommendations for the management of hip and knee

osteoarthritis, Part II: OARSI evidence‐based, expert

consensus guidelines. Osteoarthritis and Cartilage 16:

137–62.

Zhang W, Doherty M, Arden NK, Bannwarth B, Bijlsma

JW, Gunther KP, Hauselmann HJ, Herrero‐Beaumont

G, Jordan K, Kaklamanis P, Leeb BF, Lequesne M,

Lohmander S, Mazieres B, Martin‐Mola E, Pavelka K,
168
Pendleton A, Punzi L, Swoboda B, Varatojo R,

Verbruggen G, Zimmermann‐Gorska I, Dougados M,

EULAR Standing Committee for International Clinical

Studies Including Therapeutics (ESCISIT) (2005).

EULAR evidence based recommendations for the

management of hip osteoarthritis: Report of a task

force of the EULAR Standing Committee for Interna-

tional Clinical Studies Including Therapeutics (ESCISIT).

Annals of the Rheumatic Diseases 64: 669–81.

Zigmond AS, Snaith RP (1983). The hospital anxiety and

depression scale. Acta Psychiatrica Scandanavica 67:

361–7.
Musculoskelet. Care 9 (2011) 160–168 © 2011 John Wiley & Sons, Ltd.


