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Background. Persistent hip pain in older people is usually due to hip osteo-
arthritis (OA), a major cause of pain, disability, and psychological dysfunction.

Objective. The purpose of this study is to evaluate whether adding an Internet-
based pain coping skills training (PCST) protocol to a standardized intervention of
education followed by physical therapist–instructed home exercise leads to greater
reductions in pain and improvements in function.

Design. An assessor-, therapist-, and participant-blinded randomized controlled
trial will be conducted.

Setting. The study will be conducted in a community setting.

Participants. The participants will be 142 people over 50 years of age with
self-reported hip pain consistent with hip OA.

Intervention. Participants will be randomly allocated to: (1) a control group
receiving a 24-week standardized intervention comprising an 8-week Internet-based
education package followed by 5 individual physical therapy exercise sessions plus
home exercises (3 times weekly) or (2) a PCST group receiving an 8-week Internet-
based PCST protocol in addition to the control intervention.

Measurements. Outcomes will be measured at baseline and 8, 24, and 52
weeks, with the primary time point at 24 weeks. Primary outcomes are hip pain on
walking and self-reported physical function. Secondary outcomes include health-
related quality-of-life, participant-perceived treatment response, self-efficacy for pain
management and function, pain coping attempts, pain catastrophizing, and physical
activity. Measurements of adherence, adverse events, use of health services, and
process measures will be collected at 24 and 52 weeks. Cost-effectiveness will be
assessed at 52 weeks.

Limitations. A self-reported diagnosis of persistent hip pain will be used.

Conclusions. The findings will help determine whether adding an Internet-based
PCST protocol to standardized education and physical therapist–instructed home
exercise is more effective than education and exercise alone for persistent hip pain.
This study has the potential to guide clinical practice toward innovative modes of
psychosocial health care provision.
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Persistent hip pain in people
over 50 years of age is most
often due to underlying hip

osteoarthritis (OA).1 Osteoarthritis is
a leading cause of musculoskeletal
pain and disability, with hip OA iden-
tified as a significant global burden.2

There is currently no cure for hip
OA, and the dominant symptoms of
pain and physical dysfunction are
the major drivers for costly hip joint
replacement.3

Hip pain related to OA is associated
with a range of musculoskeletal
impairments, including muscle
weakness and joint stiffness, that are
modifiable with interventions such
as exercise prescription as part of
physical therapy.4 Furthermore, pro-
vision of education is vital to pro-
mote self-management of chronic
conditions.5 Although exercise and
education are recommended by all
clinical guidelines for managing hip
OA, meta-analysis of clinical trials has
shown that exercise, with or with-
out education, has inconsistent and
at best only modest pain-relieving
effects.6 Interventions that target key
psychological factors such as poor
self-efficacy for pain control, mal-
adaptive pain coping skills, and
overly negative thinking about pain
(pain catastrophizing) and that are
commonly present in people with
hip pain may provide more potent
benefits and maximize exercise or
education outcomes, or both.7

Growing evidence shows that pain
coping skills training (PCST), an
approach based on cognitive behav-
ioral therapy principles, can reduce
pain and improve psychological
functioning in people with chronic
pain conditions.8–10 Pain coping
skills training teaches people skills
for identifying and changing mal-
adaptive thoughts and behaviors that
contribute to pain and anxiety and
that enable people to anticipate and
manage pain flare-ups, which are
common in people with hip OA.11

Despite potential advantages of
using PCST to maximize exercise
treatment outcomes, its clinical
application is restricted because of
limited access to appropriately
trained health professionals—typi-
cally psychologists—who can
deliver PCST. Members of our
research team (C.R., F.K.) developed
an automated, Internet-based PCST
program called PainCOACH to
improve patient access to PCST.12

This program, based on an empiri-
cally supported, face-to-face PCST
protocol, eliminates the need for
specially trained professionals and
enables patients to learn and prac-
tice PCST at home, so it is likely to be
more cost-effective and convenient
than face-to-face PCST.13–16 Using it
prior to commencing exercise may
enable patients to apply learned pain
coping skills during exercise. As
Internet use is growing in all seg-
ments of society,17 the Internet rep-
resents a viable delivery mode for
PCST to reach a large number of indi-
viduals, including older adults in
remote areas.18,19

Currently, no studies have evaluated
the efficacy of Internet-delivered
PCST combined with treatments
such as exercise in people with hip
pain. Evaluating the efficacy of this
combined treatment holds promise
for maximizing clinical outcomes.

Primary and Secondary
Objectives
The primary objective of this study is
to evaluate the efficacy for pain
reduction and improvement of func-
tion of adding an Internet-based
PCST protocol in the first 8 weeks to
a standardized 24-week intervention
consisting of 8 weeks of patient edu-
cationfollowedbyphysical therapist–
instructed home exercise. Our pri-
mary hypothesis is: Adding a PCST
protocol to standardized education
and physical therapist–instructed
home exercise will result in signifi-
cantly greater reductions in walking
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pain and improvements in physical
function at 24 weeks compared with
education and physical therapist–
instructed home exercise alone
(control).

The secondary objective is to evalu-
ate: (1) effects of the PCST protocol
combined with education compared
with education alone at 8 weeks; (2)
longer-term effects (at 52 weeks) of
PCST compared with control on
walking pain and physical function;
(3) effects of PCST compared with
the control protocol (at 24 and 52
weeks) on health-related quality of
life, participant-perceived response
to treatment, and psychological
parameters; (4) cost-effectiveness of
PCST compared with the control
protocol at 52 weeks; and (5) mod-
erators and mediators of treatment-
related improvements in pain and
physical function, such as self-
efficacy, pain catastrophizing, and
pain coping strategies.

Trial Design
This will be an assessor-, therapist-,
and participant-blinded randomized
controlled trial. Measurements will
be taken at baseline and 8, 24, and
52 weeks, with the primary outcome
time point at 24 weeks. The trial will
be reported according to
CONSORT20,21 and TIDieR guide-
lines.22 The Figure outlines the trial
phases.

Method
Participants
We will recruit 142 participants,
aged �50 years, with persistent hip
pain based on clinical criteria
(Tab. 1). Participants will be
recruited from the Australian com-
munities of Victoria and Queensland
via advertisements, media cam-
paigns, general and specialist medi-
cal practitioners, social media, and
our research volunteer databases.

Data Collection and
Management
Primary and secondary outcome data
will be gathered via online surveys
completed by participants and auto-
matically entered into a secure data-
base. Fortnightly meetings will occur
to monitor adverse effects and data
management. For participants with

bilaterally eligible hips, only the
most painful hip (as identified by the
participant) will be evaluated.

Randomization and Blinding
After baseline assessment, partici-
pants will be consecutively random-
ized to either the PCST group or the
control group. Computer-generated

Figure.
Flow diagram of enrollment, intervention, and assessment. PCST�pain coping skills
training.
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randomization (random permuted
blocks of varying sizes), stratified by
therapist and sex, will be prepared
by an independent biostatistician. To
conceal randomization, consecu-
tively numbered, sealed, opaque
envelopes will be prepared by a
researcher with no direct involve-
ment in the study. Envelopes will be
stored in a locked location and
opened in sequence within each
stratum to reveal group allocation.

Participants and physical therapists
will be blinded to group allocation,
and participants will be asked not to
discuss the “online material” with
their physical therapist. Physical
therapists will be informed that par-
ticipants will complete an 8-week,
Internet-delivered education pack-
age prior to their initial physical ther-
apy session; however, the content of
the package will not be disclosed.
Participants are considered blinded
assessors in this trial, as the outcome
measures are self-reported and par-
ticipants themselves are blinded.
The statistician will be blinded to
group allocation until completion of
analyses.

Interventions
Control—standardized educa-
tion and exercise therapy
(common to both groups). Par-
ticipants in this group will receive a
URL link, username, and password to
access educational material about
hip OA during the first 8 weeks of
intervention. The educational mate-
rial comprises 8 short information
sheets produced and provided by
Arthritis Australia for the general
public via the organization’s website
(http://www.arthritisaustralia.com.au).
Participants will be instructed to
access one fact sheet per week over
8 weeks. These sheets cover infor-
mation on: arthritis, OA, managing
pain, physical activity, saving energy,
healthy eating, emotions, and tips for
hip OA. Participants will have the
option to read the sheets online or
print out the sheets.

Participants also will undertake a
physical therapist–instructed, home-
based exercise program between
weeks 8 and 24 of the study. They
will attend five 30-minute face-to-
face physical therapist–instructed
exercise sessions (approximately
one session every 3 weeks) focused

on developing an individualized
home exercise program designed to
strengthen lower limb muscles and
increase hip joint range of
motion.20,21 Programs will contain 3
mandatory exercises, one each of
quadriceps muscle strengthening,
hip abductor strengthening, and hip
stretch/flexibility exercises, and 2 or
3 other exercises chosen at the phys-
ical therapists’ discretion based on
their assessment of the patient
(Tab. 2).

Exercise type and intensity will be
individualized and relevant to partic-
ipants’ nominated short- and long-
term goals. Participants will aim to
complete their exercises 3 times per
week. For strengthening exercises,
the minimum dosage will be 3 sets of
10 repetitions aiming for a self-rated
level of effort of at least 5 out of 10
(hard) on a modified Borg Rating of
Perceived Exertion. The dosage for
stretching/flexibility exercises will
be 2 minutes total for each stretch,
comprising repetitions of 20- to
60-second holds. For functional/bal-
ance exercises, the dosage will be 4
minutes’ duration. To minimize bur-

Table 1.
Eligibility Criteria

Inclusion Criteria Exclusion Criteriaa

(1) Aged �50 y (1) Have had a hip joint replacement on the painful hip side

(2) Report hip pain for more than 3 mo and for most days of the previous
month

(2) Are on the waiting list or planning hip or knee joint surgery within the
next 12 mo or have undergone surgery in the previous 12 mo

(3) Report a minimum average hip pain intensity during walking of 4 on
an 11-point numeric rating scale (with terminal descriptors of 0 [“no
pain”] and 10 [“worst pain possible”]) in the previous week

(3) Currently use (or have used in the previous 3 mo) oral or intra-articular
corticosteroids

(4) Able to travel to one of the treating physical therapy clinics (4) Have a systemic arthritic condition

(5) Have access to a computer with a broadband connection (5) Have self-reported high-level depression (score of �21 on the
Depression Anxiety Stress Scales [DASS-21])

(6) Able to commit 12 mo to the study (6) Have any other muscular, joint, or neurological condition affecting
lower limb function

(7) Can read/understand English (7) Have had cognitive-behavioral treatment for pain in the previous 12 mo

(8) Have had physical therapy treatment or exercises specifically for the
back, hip, or knee in the previous 6 mo

a Patients who have been on glucosamine, chondroitin, or nonsteroidal anti-inflammatories will not be excluded, but they must have been on a stable dose
for �2 mo prior to trial onset.
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Table 2.
Home Exercise Program Protocol

Mandatory exercises—one of each of the following:

● Quadriceps muscle strengthening

● Hip abductor strengthening

● Hip stretch/flexibility

The therapist may select other exercises from the list below:

● Additional quadriceps muscle strengthening

● Additional hip abductor strengthening

● Additional hip stretch/flexibility

● Hip extension strengthening

● Functional/balance

1. Quadriceps muscle strengthening (1 exercise mandatory)
Dose: 3 sets of 10 repetitions with a 3-s hold. Progress the load/repetitions/difficulty according to the participant’s modified Rating of Perceived

Exertion Scale (RPE) score

Level Exercise Notes

A Seated knee extension Participant is sitting (in high sitting position, if possible)
Unilateral knee extension is performed through range with cuff weight at ankle
Hold for 5 s, then lower slowly
Note: Lean back onto hands if hamstring muscles are tight

B Partial squats Participant is asked to perform a partial squat within his or her available range
Get the participant to move his or her buttocks out to the back, hold for 3 s,

and use the hip extensors to push up on the return so as to incorporate
greater use of these muscles

Support from hands on the back of a chair helps with balance or provides
partial weight bearing

Progression:
1. Partial wall squats with 3-s hold

Place the participant with his or her back against the wall
Position the participant with knees apart
The participant is asked to:

- slide down the wall to approximately 60°–90° of hip flexion
- hold for 3 s
- slide up again

Total wall squat to a count of 3 (“down 2, 3, hold 2, 3, up 2, 3”)
Emphasis should be placed on pushing back against the wall with the trunk

and buttocks
Note: this exercise also will be strengthening the hip extensors

2. Partial wall squats with resistance band Add resistance band around both legs just above the knees
Get participant to push out against the band to activate gluteus medius/hip

external rotators at the same time as he or she performs the partial squat
Ensure that the band is tight enough so that the knees are over the feet and

not too far apart
Progression:

Split leg position—more weight on affected limb
Halfway holds

C Sit-to-stand Participant is asked to sit in a chair of standard height and stand with or
without use of upper extremity support

Emphasize keeping neutral lumbar posture and taking nose over toes
On the way up, get the participant to bring the hips under the trunk to

emphasize use of the hip extensors
Note: this exercise also will be strengthening the hip extensors
Progression:

Lower chair height
Hold a weight
Apply resistance band around the knees
Take more weight through study leg
Split leg position—study leg closer to seat
Hold halfway down and up for a few seconds

(Continued)
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Table 2.
Continued

2. Abduction strengthening (1 exercise mandatory)
Dose: progress the load/repetitions/difficulty according to the participant’s modified RPE
Note: some caution is required when loading the hip abductor muscles, as compression forces through the joint can be large and the

participant’s pain may be aggravated

A Standing hip abduction Participant stands on the unaffected leg and actively abducts the involved hip
through the available range

Note: for safety, the participant can use a chair for support
Alternative: can also be performed with the affected leg as the stance leg

instead and taking the unaffected leg into hip abduction

B Side-lying hip abduction Participant is positioned side lying
The bottom leg may be bent to help with stabilization
Turn the body one-quarter into prone position to ensure that the participant is

not doing hip flexion
Participant should actively abduct the involved hip through the available range
Progression:

Add weight
Note: modify to standing hip abduction (exercise 2A) if excessive

compensation observed

C Side step/crab walk Participant steps sideways, keeping the toes pointing forward, moving right or
left

Repeat by changing direction to return to starting position
Perform 4 sets of 30 s
Progression

Can add zigzig steps
Add resistance band

Note: for safety, should be performed near a wall or table

D Standing leg wall press—unaffected leg
closest to wall, standing on study leg

Participant should stand beside a wall with unaffected leg closest to wall
Participant should flex the unaffected hip and apply pressure against wall
The pressure of the leg on the wall should only be around 50% of maximal

effort
Participant should hold for 10–20 s and repeat 6–10 times
Note: if unable to tolerate static standing on joint, do not use

3. Hip extensor strengthening
Dose: 3 sets of 10 repetitions with a 3-s hold; progress the load/repetitions/difficulty according to the participant’s modified RPE, as discussed in

the manual

A Supine isometric gluteal sets Participant is positioned supine and performs an isometric gluteal contraction
Maintains contraction for 3 s

B Supine bridge Participant is positioned supine with knees bent 90°
Participant actively performs a gluteal contraction and posteriorly tilts pelvis

while lifting hips and pelvis off the floor to obtain a half bridge position
Hold for 3 s, then lower slowly
Ensure that participant is using the gluteal muscles and not the trunk extensors
Range can be limited so as to minimize lumbar spine hyperextension
Progression:

Add resistance band around knees
Split position of feet—affected leg behind unaffected leg
Bridge double leg, then lift unaffected leg off; “hover,” hold for 3–5 s
Single-leg bridge

C Forward lean single leg extension Participant is positioned in a forward lean position over a table so that the hips
are in flexion

The participant should flex the knee on the study leg to around 90o

Keeping the knee flexed, the participant is instructed to extend at the hip,
taking the sole of the foot in the direction of the ceiling

Progression:
Add TheraBand (The Hygenic Corporation, Akron, Ohio)/ankle weight

around ankles
Leg extended, no weight—ensure no lumbar spine movement
Leg/knee extended plus TheraBand/weight

(Continued)
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Table 2.
Continued

4. Functional/Balance
Suggested dose: 4 min for each functional exercise; this may be achieved in 4 sets of 30 s
Note: safety is paramount. Participants should be instructed to carry out balance exercises near a wall, a corner, or a bench

A Standing weight shifts
- forward/lateral direction

Participant assumes a standing position with feet side by side or in walking
stance

Participant should be instructed to shift weight over the involved hip, then
return to start position

Watch for compensations at the trunk or hip
Progression:

Tandem stance weight shift
Perform eyes closed

B Single-leg stance Participant stands on involved leg, maintaining single-leg balance
Watch for compensation at the hip or trunk
Progression:

Perform with eyes closed
Perform on foam mat/unstable surface
Add upper limb movement

C Step-ups Participant places the affected leg onto a step in front
Instruct participant to step up slowly and control the movement to gently

touch the other leg to the step
Return to the starting position
Maintain the weight on the affected leg throughout the movement
Ensure good alignment of the pelvis, hip, knee, and ankle; keep the knee

positioned over the foot
Progression:

Alter the height of the step
Add weight—hold on to a weight or wear a backpack

D Standing hip control—standing on study
leg

The participant should stand on the affected leg with the other foot up on a
step

Instruct the participant to lift the foot just off the step and hold while
maintaining pelvic alignment

Progression:
Maintain control while lifting unaffected limb up and down on step
Weight shift in stride on step (affected leg on step), then progress to a full

step-up
Alter height of step

Note: should be able to perform exercise 4B before being prescribed
exercise 4D

5. Stretch/Flexibility
Dose: 2 min total for each stretch, comprising repetitions of 20- to 60-s holds

A Standing hip flexor stretch Participant places foot of affected leg onto chair until stretch is felt
The position of the pelvis/lumbar spine must be controlled using a posterior

pelvic tilt to prevent lumbar hyperextension
Following the stretch, the participant can stand on a book and perform active

hip extension movements 10 times, maintaining the lumbar spine in
neutral; the movement should be initiated with gluteus maximus muscle

B Single knee to chest stretch Participant is in supine position and pulls the affected knee toward the chest
until a stretch is felt in the buttock

The noninvolved leg is kept as straight as possible
A towel can be used if the participant does not have the range to support the

leg with the hands

C Crook lying/FABER stretch Participant is in supine position and bends the affected knee to 90o while
keeping the unaffected leg straight

The affected hip is then externally rotated to cross the unaffected leg until a
stretch is felt

The unaffected leg can be brought up into some degree of hip flexion

D Prone figure-4 stretch (most struggle to
get into this position)

Participant is in prone position and positions the affected leg into flexion and
external rotation

Ask the participant to try and push the front of the pelvis down into the bed
by contracting the gluteal muscles to increase the stretch

(Continued)
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den of exercise, treatment and eval-
uation will focus on the study hip.

The physical therapist will progress
exercises by varying the number of
repetitions, load, or degree of diffi-
culty based on the participant’s
symptom response, any adverse
effects, quality of performance, and
rating of perceived exertion. If a spe-
cific exercise aggravates the partici-
pant’s pain, the physical therapist
will either modify the exercise until
the pain flare-up settles or change
the exercise if it remains pain-
provoking. Participants will be
encouraged to continue exercising
after the intervention period and,
therefore, will be taught how to
modify their program, including
changing exercises for variety.

Participants will be encouraged to
use the study interventions as their
sole treatment during the study
period. Information in regard to
other treatments used will be col-
lected and compared between
groups. Regular monitoring of partic-
ipant attendance and adherence also
will be made and necessary remind-
ers sent throughout the study.

PCST—Internet-based PCST pro-
tocol combined with stan-
dardized education and exercise
therapy. Participants in this group
will receive an Internet-based PCST
protocol during weeks 1 through 8,
in addition to the control group
interventions described above. The
Internet-based PCST protocol will be
provided using the PainCOACH pro-
gram, which translates key therapeu-
tic components of face-to-face
PCST23 for delivery in 8 highly
interactive, automated training ses-
sions. A variety of built-in program
features help enhance engagement
and adherence.12 Additionally, theo-
retically based methods drawn from
social cognitive theory,24,25 adult
learning theory,26,27 and principles
of multimedia instruction28 are used
to reinforce skill learning and mas-
tery. The program’s eight 35- to
45-minute modules, designed to be
completed weekly, each provide
interactive training in a cognitive or
behavioral pain coping skill. Module
1 provides an overview, including a
therapeutic rationale of PCST, fol-
lowed by training in progressive
muscle relaxation. Modules 2
through 7 teach brief relaxation
skills, activity-rest cycling, pleasant
activity scheduling, cognitive
restructuring, pleasant imagery, and
problem solving. Module 8 consoli-

dates learning and teaches strategies
for long-term skill use.

PainCOACH also includes a number
of supplementary features to sup-
port use of new skills. These features
include: (1) COACHtrack, which
promotes self-monitoring and pro-
vides summaries of progress over
time; (2) COACHchat, which allows
participants to read about others’
experiences and to submit descrip-
tions of their own experiences, sim-
ilar to observational learning that
people would receive in face-to-face
PCST groups; and (3) MyCOACH,
which provides information about
the program, the study, and actions
to take in a medical or mental health
emergency. A companion workbook
provides instructions for using Pain-
COACH, an overview of its modules
and features, and worksheets and
practice logs.

Participants will receive monthly
booster sessions following the inter-
vention period; they will be encour-
aged to revisit the final module and
any modules they found useful in
managing their hip symptoms. A
summary of the content and flow of
PainCOACH modules is provided in
Table 3. Consistent with a face-to-
face PCST protocol, participants will
be asked to practice and actively use

Table 2.
Continued

E Sitting figure-4 stretch Participant is in sitting position
The outside of the ankle of the affected leg is placed on the thigh of the

unaffected leg
The participant can gently push the knee of the affected side down

F Standing internal rotation stretch Participant places the knee of the affected leg up onto a chair that can provide
lower leg support

Participant then turns the body/trunk toward the affected leg and holds

G Prone internal rotation stretch Participant lies prone with the affected hip extended and knee flexed to 90°
Participant is instructed to actively internally rotate the affected hip
Progression:

An ankle cuff weight can be added to increase stretch

H 4-point kneel internal/external rotation Participant is in a 4-point kneel position with minimal load through the
affected leg

Participant then actively twists the foot outward (internal rotation), then
inward (external rotation) across the top of the other leg
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each new skill they learn, and skills
practice will be reviewed in subse-
quent sessions. The recommended
home practice schedule for each
module is outlined in Table 3.

Physical Therapist Training and
Treatment Fidelity
Twenty musculoskeletal physical
therapists (7 female, 13 male) in 14

locations around metropolitan Mel-
bourne and regional Victoria and 7
locations in Queensland have been
selected and trained to deliver the
exercise intervention. They have an
average of 15.5 years (minimum�2
years, maximum�29 years) of clini-
cal experience treating people with
musculoskeletal disorders. They
have attended a half-day training

course conducted by the researchers
and provided with a detailed inter-
vention manual focused on the exer-
cise protocol. The physical thera-
pists and researchers will meet
regularly throughout the study. Phys-
ical therapists will complete stan-
dardized treatment notes for each
session, returning the notes by mail
after the participants’ final session.

Table 3.
Summary of the PainCOACH Content and the Recommended Home Practice Schedule for Each Pain Coping Skill

Module
Number Coping Skill Content

Recommended
Home Practice

1 Progressive relaxation Teach gate control theory (how thoughts, feelings, and actions affect and are affected
by pain); introduce and demonstrate progressive relaxation with animation; walk user
through use of the technique and active practice; help user identify/address
circumstances that might impede relaxation and choose strategies to overcome
obstacles; plan regular practice times; set practice goals

2 times per day

2 Mini-practices Review prior session content and practices; introduce and demonstrate “mini-practices”
(brief relaxation) with animation; walk user through use of the technique and active
practice, gather/evaluate preactivity and postactivity pain; help user identify/address
circumstances that might impede relaxation and choose strategies to overcome
obstacles; discuss benefits and reminders for practicing; plan regular practice times;
set and review practice goals

Start at 5–10 times
per day, working
up to 10 times
per day

3 Activity/rest cycling Review prior session content and practices; introduce concept of activity/rest cycling;
identify activities user tends to overdo; vicarious learning exercise—demonstrate how
to change overdone activities; create personal plan to fit daily routine and personal
goals; review how other skills help with use of this skill; plan regular practice times;
set and review practice goals

Use for any activity
that you tend to
overdo

4 Pleasant activity scheduling
and identify negative
automatic thoughts

Review prior session content and practices; introduce concept of pleasant activity
scheduling; lead user through exercise for adding pleasant activities to his or her life;
mini-practice of 10-min pleasant activity to be done immediately (gather/evaluate
pre-activity and post-activity pain); schedule 3 pleasant activities for week; problem
solve barriers with interactive vicarious learning exercise; introduce concept of
negative automatic thoughts; describe connections between thoughts, emotions,
behaviors, and pain; walk user through a thoughts exercise; plan regular practices;
set and review practice goals

Plan a few pleasant
activities each
week

5 Identify/change negative
automatic thoughts and
coping thoughts

Review prior session content and practices; continue and advance prior session’s
activities related to automatic thoughts and introduce coping thoughts; practice
identifying negative thoughts and accompanying emotional and physical reactions of
virtual patients, then self; exercise to teach generation of alternative thoughts, then
practice and record accompanying sensations; focus on teaching generation of
alternative thoughts; practice generating calming self-statements; practice skills and
get feedback; identify and address circumstances that impede use of these skills and
strategies to overcome obstacles; mini-practices for specific circumstances; plan
regular practices; set and review practice goals

Use whenever you
have unhelpful
thoughts

6 Pleasant imagery and
distraction techniques

Review prior session content and practices; introduce pleasant imagery and auditory
and focal point distraction techniques; complete exercises with audio instructions;
plan regular practices; set and review practice goals

Practice a few
times a week

7 Problem solving Review prior session content and practices; introduce concept of problem solving and
describe steps; demonstrate problem solving with character stories; generate list of
challenging situations; exercise to help users select skills for each situation, with
personalized plan for overcoming barriers; plan regular practices; set and review
practice goals

Whenever a
challenging
thought arises

8 Monitoring for
maintenance

Review all session content; evaluate skill frequency, helpfulness, and comparison with
other users; exercises to develop plan for maintenance of skills; motivate further
practice and skill development; remind participant how skills facilitate personal goals;
review practice goals

Booster sessions Review module 8 and revisit any useful/meaningful sessions
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Treatment fidelity will be assessed
using a treatment checklist applied
to key points within the treatment
notes.

Outcome Measures
Outcome measures are summarized
in Table 4. The 2 primary outcome
measures29 are: (1) hip pain on walk-
ing measured with an 11-point
numeric rating scale (NRS) and (2)
physical function measured with the
function subscale of the Western
Ontario and McMaster Universities
Osteoarthritis Index (WOMAC).

Hip pain on walking measured
with an 11-point NRS. Average
hip pain on walking over the previ-
ous week will be self-reported using
an 11-point NRS (0�“no pain” to
10�“worst pain possible”). This
measure is reliable and valid in OA
populations.30

Physical function measured with
the function subscale of the
WOMAC. Physical function will
be measured by the WOMAC (Likert
version 3.1).31 This is a disease-
specific self-report questionnaire
with extensive evidence of validity,
reliability, and responsiveness in OA
populations.32 The physical function
subscale contains 17 questions (each
answered on a Likert scale, where
0�no dysfunction and 4�extreme
dysfunction), with a total score rang-
ing from 0 (no dysfunction) to 68
(maximum dysfunction).

Secondary outcome measures are:
(1) participant-perceived response
to treatment measured on a 7-point
scale; (2) hip pain measured with the
WOMAC pain subscale; (3) health-
related quality of life measured with
the Assessment of Quality of Life
(AQoL); (4) use of coping skills to
manage pain using the coping
attempts scale of the Coping Strate-
gies Questionnaire (CSQ); (5) self-
efficacy for pain and function mea-
sured with the Arthritis Self-Efficacy

Scale; (6) pain catastrophizing using
the Pain Catastrophizing Scale; and
(7) emotional states of depression,
anxiety, and stress using the 21-
item version of the Depression
Anxiety Stress Scales (DASS-21)
questionnaire.

Participant-perceived response
to treatment measured on a 7-
point scale. Participants will rate
their perceived change in (1) pain,
(2) physical function, and (3) overall
condition on a 7-point ordinal scale
(1�much worse to 7�much better).
It has been shown to be a reliable
and clinically relevant method of
identifying improvements that are
truly meaningful to participants.33

Participants who report that they are
moderately better and above will be
classified as “improved.”

Hip pain measured with the
WOMAC pain subscale. Hip pain
also will be captured using the
WOMAC pain subscale, which con-
tains 5 questions, each answered on
a Likert scale, where 0�no pain and
4�extreme pain. Its total score
ranges from 0 (no pain) to 20 (max-
imum pain).31

Health-related quality of life
measured with the AQoL. The
AQoL questionnaire (version AQoL-
II) contains 20 questions covering 6
dimensions of health-related quality
of life: independent living, social
relationships, physical senses, cop-
ing, pain, and psychological well-
being. Responses are provided on a
5-point scale. Scores range from
�0.04 (worst possible health-related
quality of life) to 1.00 (full health-
related quality of life). The AQoL-II
has strong evidence of validity and
responsiveness.34,35 A clinically
important difference has been
defined as a change of 0.04 AQoL
units.36

Use of coping skills to manage
pain measured with the coping
attempts scale of the CSQ. The
CSQ37 assesses how often a patient
uses 6 cognitive and behavioral pain
coping strategies to manage pain:
diverting attention, reinterpreting
pain sensations, coping self-
statements, ignoring pain sensations,
praying and hoping, and increasing
activity level. Items are measured on
a 7-point Likert scale (0�never uses
coping skills and 6�always uses cop-
ing skills). Based on prior factor anal-
yses of this instrument,38 partici-
pants’ responses will be converted
to scores on the Coping Attempts
factor of the CSQ, ranging from 0 to
163. The CSQ has demonstrated sen-
sitivity to change from treatment in
people with chronic pain as well as
good internal consistency and con-
struct validity.38

Self-efficacy for pain and
function measured with the
Arthritis Self-Efficacy Scale. The
Arthritis Self-Efficacy Scale39 assesses
confidence for managing pain (5
questions) and physical function (9
questions) on a 10-point NRS
(1�very uncertain to 10�very cer-
tain). Scores will be calculated as an
average of reported values. This
scale is reliable and valid in OA
populations.39

Pain catastrophizing measured
with the Pain Catastrophizing
Scale. The Pain Catastrophizing
Scale40 measures the tendency to
ruminate about pain, magnify pain,
and feel helpless about pain. All 13
items are measured on a 5-point Lik-
ert scale (0�low levels of catastro-
phizing to 4�high levels of catastro-
phizing). The highest possible total
score of 52 indicates the greatest
level of catastrophizing. It has high
internal consistency and is associ-
ated with heightened pain, psycho-
logical distress, and physical
disability.40
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Table 4.
Summary of Measures and Assessment Time Pointsa

Primary Outcome Measures Data Collection Method Collection Points

Average walking pain in previous week 11-point NRS 0, 8, 24, and 52 wk

Self-reported physical function WOMAC physical function subscale 0, 8, 24, and 52 wk

Secondary Outcome Measures

Participant-perceived response to treatment 7-point ordinal scale 8, 24, and 52 wk

Average pain in previous week 11-point NRS 0, 8, 24, and 52 wk

Self-reported hip pain WOMAC pain subscale (from HOOS) 0, 8, 24, and 52 wk

Health-related quality of life AQoL-II questionnaire 0, 8, 24, and 52 wk

Self-reported psychological measures Arthritis Self-Efficacy Scale 0, 8, 24, and 52 wk

CSQ 0, 8, 24, and 52 wk

DASS-21 0, 8, 24, and 52 wk

PCS 0, 8, 24, and 52 wk

Other Measures

Treatment adherence

Exercise Number of physical therapy sessions attended (max 5) Weeks 8–24

Exercise log sheets (3 sessions/week) Weeks 8–24

Therapist-rated 11-point NRS of participant’s adherence
to home exercise at final exercise session

Weeks 8–24

Self-reported number of home exercise sessions in the
previous 2 wk (maximum: 6)

24 and 52 wk

Self-rated 11-point NRS adherence to home exercise 24 and 52 wk

Education Number of modules accessed (0–8) 8 wk

Modules accessed since last questionnaire 24 and 52 wk

PainCOACH (intervention only) Self-rated 11-point NRS adherence to PainCOACH 8 wk

Number of PainCOACH sessions completed, collected
from PainCOACH access data

0–8 wk

Self-practice logbooks or CoachTrack practice record 0–8 wk

Questionnaire—use of PainCOACH skills in previous
2 wk

24 and 52 wk

Adverse events and harms Log sheets during exercise intervention 8–24 wk

Questionnaire 8, 24, and 52 wk

Medications and cointerventions Questionnaire 0, 24, and 52 wk

Physical activity levels PASE 0, 8, 24, and 52 wk

Use of health services/cointerventions Questionnaire 24 and 52 wk

Descriptive participant information Questionnaire 0 wk

Treatment expectations 5-point Likert scale 0 wk

Process Measures

Experience/satisfaction - PainCOACH perceived skill usefulness to manage hip
symptoms (intervention only)

24 and 52 wk

- Feedback on PainCOACH (intervention only) 8 wk

- Experience with PainCOACH (intervention only) 8 wk

- Experience with online education (both groups) 8 wk

a WOMAC�Western Ontario and McMaster Universities Osteoarthritis Index; NRS�numeric rating scale; HOOS�Hip Dysfunction and Osteoarthritis
Outcome Score; AQoL�Assessment of Quality of Life; CSQ�Coping Strategies Questionnaire; DASS-21�21-item Depression Anxiety Stress Scales;
PCS�Pain Catastrophizing Scales; PASE�Physical Activity Scale for the Elderly.
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Emotional states of depression,
anxiety and stress measured
with the DASS-21. The DASS-2141

measures 3 related negative emo-
tional states of depression, anxiety,
and stress. The 21-item short form,
with 7 questions for each emotion,
will be used instead of the full ver-
sion to reduce participant burden.
Responses range from 0 (did not
apply to me) to 3 (applied to me very
much or most of the time). Scores
from each subscale are summed and
multiplied by 2 to give a total score
ranging from 0 to 42. Higher scores
indicate greater distress. It has high
internal consistency and construct
validity.41,42

Other measures will include: (1)
treatment adherence, (2) physical
activity levels, (3) adverse events and
use of health services and cointer-
ventions, (4) expectations of treat-
ment effect, and (5) process
measures.

Treatment adherence. The num-
ber of physical therapy sessions
attended will be recorded by physi-
cal therapists. Adherence to home
exercises during weeks 8 through 24
will be self-reported in weekly log-
books. Participants also will provide
2 “snapshots” of their exercise
adherence by self-reporting the num-
ber of exercise sessions completed
in the previous 2 weeks at 2 time
points (24 and 52 weeks). Partici-
pants will rate their adherence to
their home exercise program over
the previous 4 months using an
online 11-point NRS (from “not at
all” to “completely as instructed”) at
24 weeks and over the previous 6
months at 52 weeks. The physical
therapist will rate the participants’
level of adherence to the exercise
program at the final physical therapy
session on an 11-point NRS.

The number of PainCOACH sessions
completed will be automatically
recorded by the program and moni-

tored regularly by the researchers.
Pain coping skills practice will be
recorded using COACHtrack or by
completing weekly logs that will be
returned to the researchers. Partici-
pants will rate their adherence to
practicing PainCOACH skills using
an online 11-point NRS (from “not at
all” to “completely as instructed”) at
week 8. They also will report the
number of days they practiced their
PainCOACH skills and the particular
skills practiced (in the previous 2
weeks) at 24 and 52 weeks.

Participants in both groups will
record the number of Internet-based
education information sheets they
accessed in the previous 8 weeks at
week 8 and which information
sheets were accessed in the last 4
months at week 24 and in the last 6
months at week 52.

Physical activity levels. Habitual
physical activity will be measured at
8, 24, and 52 weeks using the Phys-
ical Activity Scale for the Elderly
(PASE), which measures the type
and level of habitual physical activity
in the previous week. It is a valid
measure in older adults with chronic
pain,43 and scores correlate with
average daily readings from an
accelerometer.44

Adverse events and use of
health services and coin-
terventions. Adverse events will
be defined as any health problems
that participants believed to be
caused by the treatment and that (1)
required them to see a health profes-
sional or take medications or (2)
interfered with function for 2 or
more days. Information on adverse
events will be collected for both
groups via logbooks and at weeks 8,
24, and 52 using online surveys. Data
on use of health services and coint-
erventions will be collected via an
online survey at 0, 24, and 52 weeks.
Data on direct health care costs and
direct non–health care resources for

the previous 6 months will be col-
lected at 24 and 52 weeks via an
online survey.

Expectations of treatment effect.
At baseline, participants will be
asked about their expectation of the
effect they think the study treat-
ments will have on their hip pain
using a 5-point ordinal scale ranging
from “no effect” to “complete
recovery.”

Process measures. Additional
process measures about the accept-
ability of the educational information
and about PainCOACH will be col-
lected using custom-designed ques-
tionnaires. At week 8, these mea-
sures will include: (1) satisfaction
with the Internet-based educational
information and PainCOACH and (2)
acceptability of PainCOACH. At
weeks 24 and 52, data on usefulness
of the PainCOACH skills using a
series of 11-point NRSs (from 0�not
at all to 10�extremely useful) will be
collected.

Data Analysis, Monitoring, and
Auditing
Sample size calculation. The pri-
mary endpoints of the trial are
between-group differences in
change in hip pain on walking (NRS)
and change in physical function
(WOMAC) at 24 weeks. The mini-
mum clinically important difference
to be detected in OA trials is a
change in pain of 1.8 units (out of
10)45,46 and change in function of 6
nonnormalized points (out of 68).47

Based on our previous randomized
controlled trial of a physical therapy
intervention for hip OA, we assumed
a between-participant standard devi-
ation of 1.2 for pain and 8.8 units for
physical function and a baseline to
week 24 follow-up correlation of
0.45 for pain and 0.35 for physical
function. The required sample size
for analysis of covariance of change
controlling for the baseline value
with power set at 90% and a signifi-
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cance level at .05 is 59 participants
per group for physical function and
11 participants per group for pain.
To be adequately powered for both
primary outcomes and allowing for
an approximate 20% dropout rate,
we will recruit 71 participants per
group.

Data analysis. Main analyses com-
paring the groups will be performed
by our statistician in a blinded fash-
ion using an intention-to-treat analy-
sis including all available data. Demo-
graphic characteristics, as well as
baseline scores on primary and sec-
ondary outcome measures, will be
inspected to assess baseline compa-
rability of treatment groups. These
variables also will be examined for
participants who withdraw from the
study and those who remain.
Descriptive statistics will be pre-
sented for each group as the mean
change (standard deviation, 95%
confidence interval) in the outcomes
from baseline to each time point. For
continuous outcomes, differences in
change will be compared between
groups using linear regression
random-effects modeling adjusted
for baseline values of the outcome
and sex, including random effects
for the treating physical therapist to
account for clustering of outcomes
by therapist. Model assumptions will
be checked using standard diagnos-
tic plots. Improvement between
groups (based on perceived ratings
of change and attainment of the min-
imum clinically important difference
for pain and function) will be com-
pared using logistic regression mod-
els adjusted for sex and with random
effects for therapist. Missing data
will be accounted for using multiple
imputation methodology.48 To esti-
mate treatment effects under full
adherence, we will use a 2-stage least
squares approach and report these
findings as a secondary analysis.

Cost-effectiveness analysis. The
economic evaluation will assess the

incremental cost-effectiveness of
the Internet-based PCST protocol
compared with the control protocol.
We will test the hypothesis that add-
ing Internet-delivered PCST leads to
a positive social benefit of lower net
costs. The marginal cost of Internet-
based PCST is close to zero once the
system is set up, but the cost of other
health care may change as a conse-
quence of its efficacy. The incremen-
tal cost will be compared with the
incremental benefits of treatment in
terms of a clinically significant reduc-
tion in hip pain, a clinically signifi-
cant improvement in self-reported
physical function, and the difference
in quality-adjusted life years
(QALYs). The incremental QALYs
will be measured by the between-
group difference in mean AQoL
scores over 12 months. A social per-
spective on costs will be taken and
will include resource use incurred
both by health services and by the
participant, regardless of payment
source.

Health care costs will be calculated
from the utilization data and average
unit costs for each item. We will not
include the setup costs of PCST in
the primary analysis. The inclusion
of time and productivity gains is con-
troversial, and the cost-effectiveness
ratios will be calculated with and
without these “indirect costs” in the
primary analysis, but a secondary
analysis will include the money value
of time gains from increased hours of
work. We will calculate net benefits
for a range of hypothetical money
values of outcomes based on individ-
ual cost and outcome differences
between groups over the 12 months
estimated using linear regression
random-effects modeling adjusted
for baseline values of the outcome
and sex, including random effects
for the treating physical therapist,49

and test if net benefits are greater
than zero. Missing data in the regres-
sion analysis will be accounted for
using multiple imputation methodol-

ogy. Sensitivity to potential overdis-
persion in cost data will be tested
using nonparametric bootstrapping
of cost differences and generalized
linear modeling.

Ethics and Financial Support
Ethical approval has been obtained
from the University of Melbourne
Human Research Ethics Committee
(#1341124). All participants will pro-
vide informed consent (see eAppen-
dix, available at ptjournal.apta.org,
for participant plain language state-
ment and consent form). Personal
information will be collected elec-
tronically or over the telephone and
stored in a secure password-
protected database. Results will be
reported via publication and partici-
pant newsletters. PainCOACH was
co-developed by 2 of the investiga-
tors (F.K., C.R.) with funding from
the National Institute of Arthritis and
Musculoskeletal and Skin Diseases,
part of the National Institutes of
Health (award no. R01 AR057346).
This trial is funded by the National
Health and Medical Research Coun-
cil (#631717). The funders have no
role in the study other than to pro-
vide funding.

Discussion
Potential Impact and
Significance of the Study
This article outlines the protocol and
justification for the first study in
patients with persistent hip pain to
investigate whether adding an
Internet-based PCST protocol con-
fers benefits over and above a con-
trol condition of standardized
education and physical therapist–
instructed home exercise. It also will
evaluate short-term effects of adding
the PCST program to 8 weeks of
online education. This study is inno-
vative, as it uses the Internet to
deliver a PCST protocol, thus
enabling greater access for people
with persistent hip pain, particularly
those in rural and regional areas.
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Strengths and Weaknesses of the
Study
A strength of this study is its design,
as an adequately powered random-
ized controlled trial with assessor,
therapist, and participant blinding.
We also chose a 2-phase intervention
in which the PCST protocol pre-
cedes the commencement of home
exercise rather than occurring simul-
taneously. This intervention allows
participants to specifically focus on
learning and practicing pain coping
skills first so that they can be applied
during subsequent exercise. Such a
2-phase intervention also allows us
to evaluate both the immediate
effects of adding PCST to education
(at 8 weeks) and the effects of the
overall intervention with PCST, edu-
cation, and exercise therapy (at 24
weeks). Further strengths are the
pragmatic nature of treatment deliv-
ery by practicing physical therapists,
the reproducibility of both the PCST
protocol and the physical therapy
program, use of the Internet to
deliver the PCST protocol and edu-
cation components of the interven-
tions, and the inclusion of a cost-
effectiveness analysis. These features
will maximize translatability of the
findings into a range of health care
settings. The inclusion of partici-
pants in multiple geographical areas
and metropolitan and rural settings
and the inclusion of a number of
practicing community physical ther-
apists will further enhance the gen-
eralizability of the results.

A potential weakness of the study is
the use of a self-reported diagnosis of
chronic hip pain without the use of
radiographs to diagnose hip OA.
However, it is important to highlight
that current clinical guidelines do
not recommend the use of radio-
graphs to diagnose OA given the low
correlation between x-ray findings
and OA symptoms.50 Nevertheless,
the selection criteria and partici-
pants’ perception of what consti-
tutes their hip region mean that the

cohort may include patients with dif-
ferent hip diagnoses.

Contribution to the Physical
Therapy Profession
If we find benefits of adding an
Internet-based PCST protocol to
standardized education and exercise
therapy, our trial will inform future
clinical guidelines and potentially
influence clinical management of
persistent hip pain in older people
by physical therapists. Currently,
psychological interventions are
rarely used in OA clinical practice,
partly because of issues of access and
cost, despite the recognized impor-
tance of a biopsychosocial manage-
ment approach. Implementation of
PCST usually requires input from a
health psychologist or extensive
training of physical therapists. If effi-
cacious, our results will provide a
novel online delivery method of
PCST that physical therapists can
incorporate into their treatment pro-
gram, which, in turn, will optimize
outcomes.

Professor Bennell, Dr Hinman, Professor
Keefe, and Dr Rini conceived the project, and
Professor Bennell is leading the trial. Profes-
sor Bennell and Dr Vicenzino procured proj-
ect funding. All authors developed the pro-
tocol. Dr Rini and Professor Keefe developed
the PainCOACH program. Professor Bennell,
Dr Hinman, Dr Dobson, Ms Nelligan, and Mr
Dalwood designed the physical therapy pro-
gram, and Ms Nelligan and Mr Dalwood
trained the physical therapists. Ns Nelligan
coordinates the trial and recruits and screens
the participants. Professor Forbes and Dr
Kasza are responsible for the sample size cal-
culations, randomization schedule, and sta-
tistical analyses. Professor Harris and Dr
Haxby Abbott devised the cost-effectiveness
analyses. Professor Bennell, Dr Dobson, and
Ms Nelligan wrote the drafts of the manu-
script, and all authors provided feedback and
read and approved the final manuscript.

Professor Bennell is funded by a National
Health and Medical Research Council Princi-
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