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Abstract

Background: Osteoarthritis is highly prevalent and has enormous personal and socioeconomic impact. Enabling Self-management
and Coping with Arthritic Pain through Exercise (ESCAPE-pain) is an integrated rehabilitation program that helps people
understand how exercise can improve physical and psychosocial well-being. Unfortunately, its availability is limited. A Web-based
version of the program could increase access for more people. Many Web-based resources are developed without end-user input
and result in over-complex, unwanted, ineffective products with limited uptake.

Objective: The objective of this study was to codesign a Web-based version of ESCAPE-pain that people with chronic joint
pain find engaging, informative, and useful.

Methods: To establish older persons' Internet use we conducted a postal survey of 200 people. To establish their opinions, likes
or dislikes, and requirements for a Web-based version of the ESCAPE-pain program, we conducted two focus groups with 11
people who had participated in a program based on ESCAPE-pain and two with 13 people who had not. Information from the
postal survey and focus groups was used to develop an online prototype website. People's opinions of the prototype website were
gauged from thematic analysis of eight semistructured “think aloud” interviews.

Results: The survey response rate was 42% (83/200), of whom 67% (56/83) were female and mean age was 67 years. Eighty-three
percent of the people had used the Internet, 69% described themselves as either very confident or confident Internet users, and
77% had looked online for health information. With regard to participating online, 34% had read a commentary or watched a
video of someone else’s experience of a health problem and 23% had tracked a health issue. Key qualitative themes emerged that
included engagement, acceptability and usability, and structure and content of the program.

Conclusions: Older people use the Internet as a source of health information but have concerns about safe use and quality of
information. Users require a credible website that provides personalized information, support, monitoring, and feedback.

(JMIR Res Protoc 2016;5(2):e67) doi: 10.2196/resprot.5446
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Introduction

Chronic joint pain, often labeled osteoarthritis (OA), is one of
the most prevalent health conditions [1,2]. It compromises
mobility and physical activity, increases the risk of developing
comorbidity [3], reduces quality of life, independence [4,5],
and makes people feel anxious and depressed [6]. The
socioeconomic cost is high and the consequences associated
with chronic joint pain will increase as people live longer,
become less physically active, and obesity rates increase [2,7].

Evidence-based guidelines recommend exercise/physical
activity, simple analgesics, patient information and advice about
self-management, pain coping strategies, and maintaining
appropriate body weight [8-10]. Unfortunately, only a small
minority of people receive these interventions [11-13], whereas
most people are prescribed long-term analgesics despite
concerns about safety [14,15], effectiveness, costs [16], and
unpopularity [17,18]. Others receive an inappropriately early
referral for surgery.

Enabling Self-management and Coping with Arthritic Pain
through Exercise (ESCAPE-pain) is a rehabilitation program
that integrates information, advice, and self-management and
coping strategies with an exercise regimen. The program
incorporates behavioral change techniques (BCTs) [19] that
challenge people’s erroneous health beliefs about the harmful
effects of physical activity on joint pain. It helps them to
appreciate that exercise is safe and has wide physical and
psychosocial benefits, which results in changes to their behavior
by increasing physical activity levels to reduce pain and improve
physical function [17,20,21]. ESCAPE-pain is more clinically
effective and cost-effective than usual care [22-25] and popular
with participants who have pain associated with knee OA
[17,18]. Unfortunately, limited clinical resources (such as time,
space, and funding) mean that relatively few clinical departments
run the program. Therefore, innovative ways are needed to reach
the large and rapidly increasing number of people who could
benefit from the intervention.

Digital technologies (telemedicine, Web-based programs, mobile
phone apps, and so on) are increasingly popular ways of
enabling many more people to access information [26-28].
Adapting ESCAPE-pain as a Web-based program would
increase access. However, programs are rarely developed with
input from end users [29-31] and little consideration is given
to the human-technological interaction or context [32]. The
resulting products are often unwanted, unusable, “high-tech,
low-impact” Web-based programs that users regard as irrelevant
and overly complex. These Web-based solutions have poor
uptake, lack effectiveness and adherence, and are often
unsuccessfully implemented [26-29,33-36]. Adopting a
user-centered approach when designing the program might
improve the “fit” between human needs and the technology,
improving uptake, implementation, and effectiveness [37]. We
used quantitative and qualitative research methods, the principles

of persuasive technology, and human-centered design to
discover what people considered important in the content and
design of a Web-based version of the ESCAPE-pain program.

Methods

Survey
A postal survey was distributed to 200 people aged 50 years
and older with chronic (>6 months' duration) knee, hip and/or
back pain who had participated in a trial based on the
ESCAPE-pain program in the West of England in the United
Kingdom [38]. Of these trial participants, 100 were
“experienced” (ie, had undertaken the ESCAPE-pain program,
in order to understand what they found useful and necessary to
be included in a Web-based program) and 100 people were
“naïve” (ie, they had not participated in the program but had
received a verbal description of the program’s content and
format) in order to understand the needs of a typical person
taking part in the Web-based program. Demographic data and
Internet use and experience of the participants were collected.
The survey posed questions and invited comments about the
format and content of the proposed Web-based resource and
people’s preferences [39] for features that may improve the
effectiveness of Web-based interventions (text messaging,
prompts, diaries, support forums, and so on) [37,40-42].
Descriptive analyses were used to describe the survey data.

Focus Groups and One-to-One Interviews
To gain a better understanding of people’s (dis)likes, opinions,
and preferences about the ESCAPE-pain program, how to
engage people, and what the Web-based program needed to
convey, four focus groups were conducted (n=24 participants
in total). Table 1 provides further details of the participant
characteristics. Two focus groups involved “experienced” people
who had participated in the program (n=11), and two focus
groups involved people “naïve” to the program (n=13).
Participants were purposively selected from the survey based
on characteristics of age, sex, duration and site of pain, and their
use of and confidence in using the Internet. Focus groups
comprised five to seven participants. The focus groups took
place in university or hospital settings, facilitated by one of the
authors (JP) using a topic guide (Multimedia Appendix 1), and
lasted on average 94 minutes (range 84-105 minutes). Field
notes were also taken.

The focus groups and interviews were recorded, transcribed,
checked for accuracy, and anonymized, and emerging themes
were identified using thematic analysis [43]. Transcripts from
all focus groups were coded by JP. The first two focus group
transcripts were independently coded by all the authors, who
discussed the coding and initial emerging themes. The topic
guide was amended to reflect the emerging themes, which was
used in the following focus groups. The additional focus group
transcripts were independently coded by DC.
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Table 1. Focus group and interview participant characteristics.

One-to-one in-
terview

Confidence in us-
ing the Internet

Experienced or naïve to the
ESCAPE-pain program

Site of painDuration of
pain (years)

Age range
(years)

SexPseudonym

NoVery confidentExperiencedKnee and
back

>1060-69MaleJohn

YesNeither confident
nor unconfident

ExperiencedHip and
back

>1060-69FemalePatricia

NoVery confidentExperiencedKnee and
back

1-560-69FemaleBarbara

NoVery confidentExperiencedHip and
knee

1-560-69FemaleLinda

YesConfidentExperiencedKnee5-1070-79MaleJames

NoConfidentExperiencedMultiple5-1060-69FemaleMary

NoConfidentNaïveMultiple>1060-69FemaleCarol

YesConfidentNaïveKnee5-1060-69MaleRichard

YesNeither confident
nor unconfident

NaïveBack>1070-79FemaleBetty

NoNeither confident
nor unconfident

NaïveMultiple>1070-79FemaleEdith

NoNeither confident
nor unconfident

NaïveKnee5-1070-79MaleWilliam

NoUnconfidentNaïveKnee<170-79MaleCharles

NoVery confidentExperiencedKnee>1070-79FemaleShirley

NoVery confidentExperiencedHands1-550-59MaleGeorge

YesConfidentExperiencedKnee1-560-69FemaleKaren

YesVery confidentExperiencedKnee1-560-69MaleMichael

NoVery confidentExperiencedBack5-1070-79FemaleSusan

NoConfidentNaïveBack>1060-69MaleGerald

YesConfidentNaïveKnee1-560-69MaleGary

NoConfidentNaïveHip5-1060-69MaleDaniel

YesConfidentNaïveBack5-1060-69FemaleDonna

NoConfidentNaïveKnee5-1060-69MalePaul

NoVery confidentNaïveBack5-1060-69MaleFrank

NoVery confidentNaïveKnee and
hip

5-1060-69MaleWalter

Prototype Website
The results of the survey and emergent themes from the focus
groups were used to design a prototype website (see Figure 1).
This had limited online function and offline material and
resources, consisting of four external pages and four internal
pages. The external pages included the following:

• “Home” page gave a brief overview of the ESCAPE-pain
program and a Web-based promotional video explained the
concept of the program.

• “About ESCAPE” explained the history of the program and
its potential benefits, provided information about the
website's contents, videos of participant endorsements and
testimonials, and information of partner organizations.

• “Frequently Asked Questions.”

• “Contact Us” had a registration section and ways to contact
the ESCAPE-pain team.

The internal pages consisted of the following:

• “My ESCAPE Plan” page provided an overview of the 12
modules that compose the program, such as physical
activity, exercise, goal setting, action plans, pacing, drug
management, diet, home exercises, understanding pain,
pain management, and relaxation.

• “Exercise” consisted of a library of “easy,” “medium,” or
“advanced” exercise videos suitable for people with joint
pain, which they could watch and which provided
instructions on how to perform the selected exercise.

• “My Progress” provided an example of how people could
input data and view graphical feedback on the amount of
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exercises they performed, as well as their activity levels,
mood, and so on.

• “Support” provided an example of a forum where
participants could join to discuss joint pain–related issues,
with links to other Web-based resources.

Figure 1. A screenshot of the internal pages of the prototype ESCAPE-pain website.

“Think Aloud” Semistructured Interviews
The prototype website was then tested by eight participants
using semistructured interviews and a modified “think-aloud”
technique [44]. The participants were purposively selected based
on the key characteristics of age, sex, duration, site of pain, and
their confidence in using the Internet. JP conducted the
interviews at participants' homes, which lasted on average 107
minutes (ranging between 78 minutes and 142 minutes).
Participants were shown the prototype Web-based version of
ESCAPE-pain and asked questions using a topic guide
developed from themes emerging from the survey and focus
groups and features of the prototype website (Multimedia
Appendix 2). Table 1 indicates those participants who were
involved in the “think aloud” interviews.

The interviews were analyzed using a thematic analysis [43].
JP coded all the interviews, the first two interview transcripts
were independently coded a second time by MH, DC, and NW,
then each member coded two additional transcripts so that each
interview was coded independently by three authors. The final
themes were then mapped to the behavioral change taxonomy
[19]. The findings from the focus groups and interviews are
presented together.

Ethics

Ethics approval was obtained from the National Research Ethics
Service Committee South West-Central Bristol (Research Ethics
Committee reference 11/SW/0053). All participants received
information about the project and gave signed informed consent.

Results

Survey
The survey response rate was 42% (83/200). The demographics
of the respondents reflect the demographics of people with OA,
predominantly female (56/83, 67%), mean age was 67 years
(range 53-84 years), over two thirds were retired and had pain
in several joints for a prolonged time (Table 2).

Most respondents (71/83, 86%) had used the Internet, of whom
83% (59/71) used it daily and almost exclusively at home (99%).
Most people felt confident or very confident using the Internet
(49/71, 69%) with personal computers, tablets, laptops and/or
mobile phones. Although more than three-fourths of the people
used the Internet to search for information about health
problems, few (14/71, 20%) had used this information to manage
their condition (Table 3).
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Table 2. Participant demographics.

Interviews (n=8)Focus group (n=24)Survey (n=83), n (%)Participant demographics

Sex

41227 (33)Male

41256 (67)Female

Age, years

-110 (12)50-59

61650 (60)60-69

2723 (28)≥70

Site of joint pain

3517 (21)Knee

-11 (1)Hip

2313 (16)Back

-16 (7)Other

31446 (55)Multiple

Duration of joint pain, years

-15 (6)<1

3627 (33)1-5

3926 (31)5-10

2823 (28)>10

--2 (2)Unknown

Trial group

41133 (40)Experienced

41343 (50)Naïve

--8 (10)Unknown
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Table 3. Internet use and online activity.

Interviews (n=8)Focus group (n=24)Survey (n=71), n (%)Internet use and online activity

All devices used (data represent use of
multiple devices)

71842 (59)PCa

71630 (42)Laptop

31333 (46)Tablet

5921 (30)Mobile phone

Confidence

61849 (69)Very confident/confi-
dent

2516 (22)Not confident/uncon-
fident

-14 (6)Unconfident

--2 (3)Unknown

Frequency of use

71959 (83)Daily

147 (10)Weekly

-15 (7)Less often

Searched Internet for health information

61855 (77)Yes

2616 (23)No

Watched/read someone's health-related
experience

3824 (34)Yes

51647 (66)No

Contributed to online discussion

123 (4)Yes

72268 (96)No

Tracked health-related symptoms

3616 (23)Yes

51855 (77)No

Used an online resource to manage an
existing health condition

3914 (20)Yes

51557 (80)No

aPC: personal computer.

Focus Groups and Interviews
From the focus groups and “think aloud” interviews, three key
themes emerged that influenced people's use of the proposed

website (Table 4): (1) initial and sustained engagement with
the website, (2) acceptability of a Web-based exercise-based
self-management program, and (3) content/structure of the
program.
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Table 4. Features to encourage engagement with and improve effectiveness of a Web-based program mapped onto the behavioral change taxonomy
[19].

TaxonomySupporting quoteSubthemeTheme

9 Comparisons of outcomes

9.1 Credible source

“...you go to sources that you know are genuine...For medical
information I would always go to the NHS website...” Mary

“...it's got to be recommended to you by a professional...” Paul

“...I am very wary about the web and medical problems...but this
is one that was recommended by the GP...” Daniel

“...[research information] adds weight to the thing...communicates
integrity I think it's a serious piece of work...” Donna

“...not sponsored by drug companies...” Gerald

CredibilityEngagement

6 Comparison of behavior

6.1 Demonstration of the behavior

6.2 Social comparison

6.3 Information about others' ap-
proval

“...I think [patient testimonials] explained the purpose very
well...it showed a good cross section of different people doing
different exercises...I think I would be encouraged to pursue it
further...Makes you realize that people can get good improvement.
Yes that these are people who have been through the program
and have found benefit and its much improved their quality of
life...it makes you realize you are not alone...” Patricia

“...I always skip over those sort of things...” John

“...I don't actually I like reading other people's experiences be-
cause it somehow makes it feel more real you know...this is really

Patient testimonials

flippant but if it's a recipe I have looked up on line and you know
a hundred people have said oh yeah that was absolutely brilliant
I will give it five stars or something then you think well great I'll
do that...” Mary

“...this program is designed for later life people isn't it? So it
should have them in it I think. Not young people who can do it

Social identification

easily and no pain, but people who are actually finding it hard...”
James

“...I watched a little clip a couple of years ago because I had
labyrinthitis and that was really awful and seeing this girl saying
how she had experienced it and how she came through it and she
was obviously ten time worse than mine...” Barbara

“...something nice and bright that would attract you to the site,
you know to attract you...very self-explanatory...” Betty

“...plying a very positive image...” Gerald

“...its plain and simple its not too fussy it tells you what you want
to know...” Patricia

“...well I think simplicity is the best thing...it's got to be interest-
ing...” George

“...big fonts, nice and clear, plain simple language, hasn't got
thousands of links on it, asks intelligent questions and leads the

AestheticsAcceptability and
usability

user to the information you get to what you want within about 2
or 3 screens...” John

“...[not] loads and loads of advertisement...” Richard

“...something simple you know so people can just click in and
find out what they want...” Betty

“...easy to navigate through...navigation is the key...” Mary

“...I am not going to spend hours trawling through stuff but if
there's a star or something like that that says this that and it you

Functionality

know captures the attention because there is a need then you can
go into that and it opens up the bit that you need...” Karen

“...you don't want hundreds of links...” Richard

“...one of the problems with links as well is that you link to
something and that gives you a link to something else and before
you know where you are you can't remember how you got there...”
Carol
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TaxonomySupporting quoteSubthemeTheme

“...oh not something you have to register for...” Barbara

“...I hate that you have to put passwords in...and all that malarkey
just get the flipping information...” Mary

“...certainly not open an account because that always sounds like
money to me...” James

“...people ought to log on they should sign up I mean because I
think it would help enormously the feeling of actually belonging
to something...” Michael

Registration

“...my mother-in-law is 90 plus she has never switched a computer
on she doesn't know how to use it...she will never use that web-
site...” Gerald

“...this problem of aged people and computers is going to drift
away...maybe it's only a problem possibly for another 15 years...”
Daniel

Technical capability

4 Shaping knowledge

4.1 Instruction on how to perform a
behavior

7 Associations

7.1 Cues/prompts

“...[information] needs to be in a visual form rather than a written
form...an executive summary of the sequence rather than the detail
of the sequence so you would read the executive summary and
then get into the detail...” James

“...if I got them at my bedside cabinet or pinned up on the fridge,
I will always remember to do them...” Shirley

“...for someone that's coming in and using it for the first time it
would be nice to if its presented sequentially if someone's going
back to it they want to go directly to there...” John

Information and ad-
vice

Content and struc-
ture of program

4 Shaping knowledge

4.1 Instruction on how to perform a
behavior

5 Natural consequences

5.1 Information about health conse-
quences

“...a nice little looped video wouldn't they, demonstrating the
exercise...” John

“...it's clear what the exercise is, and how it's going to benefit
you, and what you might do wrong, and how that is going to affect
you...” Linda

“...how often should these exercises be done, and how many
repetitions all the things that we had in the class that we went
to...” Mary

Exercise

1 Goal setting and planning

2 Feedback and monitoring

3 Social support

“...need for the website to be an individual's website...they can
have you know their own diary, they can have their own
records...” Michael

“...it has to be personalized to you otherwise you know why do
you bother to turn it on...it shows you what you have done so
that you can when you have done something you can actually
tick it and you get something to show you have done some-
thing...this is the goal setting... right so you have got your goal
setting you are achieving so and so there's your action plan have
you done it and is there something along the line that shows you,
you have done something...” Gary

“...if I was going to start my activity and exercise with it I would
want the goal setting...” Donna

”...set your target and get a little bit better each time you do it,
or each week you do it, sort of build yourself up...” Betty

Personalized
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TaxonomySupporting quoteSubthemeTheme

2 Feedback and monitoring

2.2 Feedback on behavior

2.3 Self-monitoring of behavior

2.4 Self-monitoring of outcome be-
havior

“...if there was sort of a little personal diary where you could say,
‘Tuesday did 10 of this and 15 of that,’ then maybe some moni-
toring person says, ‘well next week you should do 20 of those
and 25...I would definitely want to monitor my progress...” Patri-
cia

“...you have got your exercises, you have got my progress. I like
that because you can then monitor where you are and you have
also got support...I can look at that and feel I have achieved...I
like to see the chart because the progress bit like I did for my
weight so I would like to see that you know because it would
then tell me you know have you done them this week or haven't
you done them...you can look to see well three months ago I could
only do so and so ooh, look now I can do this so again its goal
setting if you like, but I mean its yeah its moving forward all the
time...” Gary

“...I don't know whether I would monitor myself...” Betty

Monitoring

3 Social support

3.1 Unspecified

3.2 Practical

3.3 Emotional

“...a members site you can have a blog....so you could actually
contact then talk to people with similar problems...” Gerald

“...it could be interesting to see how they are getting on and sup-
port each other you know if they have had a down day or some-
thing has gone wrong sort of be able to be a bit supportive...I
would like to be in contact with other people...to see how other
people do the exercises it gives you a good idea of whether you
are doing it right...[has she used forums?] very rarely...it was too
time consuming...I wasn't sure that it was being any help for
me...” Patricia

“...you get somebody else's feedback on what they do to get rid
of their knee pain in the morning. I mean it might not suit you,
you could try it and if it doesn't suit you perhaps you could look
for something else that would help you, do you know what I
mean?...” Betty

Peer support

2 Feedback and monitoring

2.7 Feedback on outcomes of behav-
ior

3 Social support

3.1 Unspecified

3.2 Practical

3.3 Emotional

“...you need some personal physio input to start with...you need
to be doing that first set of exercises with a physio so you get
direct feedback...eight weeks, or whatever it is, you can then go
off and do it on the internet...not standing on its own as a substi-
tute [for a face-to-face program]...” James

“...I think I would want something personal...something more
than just being told to go and look at a website...you want reas-
surances I guess so if you have been doing it for two months then
nothing has happened then you actually want to know how long
you should be doing the exercises...” Barbara

“...I think it would be difficult to give people the confidence to
accept [an Web-based program] as a sole treatment avenue...”
John

“...I would feel less confident about the information than if I had
had some physical contact with doctor, physio something else
beforehand and I think probably most people would think along
those lines, you know, like your concerns about a replacement
[for a face-to-face program] it doesn't feel that comfortable...”
Linda

“...websites that you can go on that there is literally somebody
at the other end so you can type in a question and then you get
an answer back...” Paul

“...an email to say have you done your exercises this week...”
Patricia

“...I would need somebody who actually knew about pain and
knew about exercise...” Michael

Professional support

Engagement
Finding a health-related website usually results from a
purposeful search for information about a specific health issue,
for example, joint pain. However, people are often skeptical

and mistrustful of information they find online. In our study,
people wanted to be directed to Web-based resources by a
trusted “source” such as a health care professional [45] or
credible organization (ie, a statutory health body) [46-48]. They
were mistrustful of commercial websites with advertisements,
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which they saw as promoting goods for financial gain with little
regard to whether it will help the patient [46,47]. The website
needed to capture people's attention visually, with content that
was obviously relevant and created a positive association
between the website and the health benefits it could bring
[46,47]. Important determinants for engagement with the website
were video testimonials of people discussing their experiences
of participating in the program, with personal and social traits
that potential users could identify with [46,47].

Acceptability and Usability
In general, people thought a Web-based ESCAPE-pain program
could be an effective way to help them self-manage their
condition. However, they thought there were limitations to how
well they could do this and wanted to know when to seek advice
from a health care professional, especially in regard to the
exercise regimen. Some people were willing to accept the
Web-based program as a replacement for face-to-face contact,
while others saw it as an adjunct to the supervised face-to-face
program that would help them sustain benefit and motivation
after completing the program.

Acceptability partly depended on people's technical ability in
using Web-based resources. Regular Internet users, familiar
with technology and using Web-based resources to manage a
health condition, were most accepting of the proposed website.
Infrequent users, unconfident in their ability to use the
Web-based resource correctly, thought they were less likely to
use the website.

The website had to be aesthetically pleasing, which was defined
as simple, bright, attractive, and interesting. However, people's
aesthetic preferences (ie, color schemes, layout, icons, dropdown
menus, scroll bars, and so on) varied greatly and were frequently
mutually exclusive.

Navigation around the website had to be easy and intuitive so
people could find what they wanted quickly, and information
had to be easy to understand and free from jargon and acronyms.
Internal and external links needed to be working, obvious,
self-explanatory, and up to date. The website also needed to be
optimized to work on different devices (ie, laptop, mobile phone,
tablet), platforms (ie, Android, iOS), and Web browsers.

Content and Structure of a Web-Based ESCAPE-pain
Program
People wanted information and advice tailored to their personal
needs, which was easy to understand, was practicable, and
brought tangible benefits [48]. To surmount the difficulties of
individuals having different needs and preferences, they
suggested each person could have “their own website” that
stored personalized information and advice, allowed for creation
and adjustment of personal goals, as well as monitoring and
recording of progress and achievements. When it was suggested
that people might need to register to use the website to its full
potential (ie, monitor, record, and chart progress and enable
provision of targeted personalized support) many people were
uncomfortable [48]. Even if registration was free they thought
it might be a barrier to some people using the website because
they would be suspicious about the reasons for registration.

People also expressed concerns about the difficulty of
remembering usernames and passwords.

In general, people who had “experienced” ESCAPE-pain
thought a Web-based version should replicate the program.
People “naïve” to ESCAPE-pain asked for broader information
to explain their joint pain and how to cope with its effects. For
example, they wanted to know about the following: why they
get pain at night; home adaptations or assistive devices that
might help them cope; what the “placebo effect” was; and the
association between alcohol and joint pain. People also wanted
information about the effectiveness of diet and complimentary
medicines (ie, fish oils, food supplements, acupuncture) in
preventing or relieving joint pain. They thought this might be
best presented as a brief summary of essential information,
educational videos, supplemented with printable leaflets for
reference and linked to reputable external sources for more
in-depth information [39].

When delivered face-to-face in a clinical setting, the educational
sessions of ESCAPE-pain are presented in a specific sequence.
However, people thought that online this would be very
restrictive and cumbersome; they wanted easy access to relevant
information when it was most appropriate rather than having
to navigate through “irrelevant” information. For example,
people wanted to find information about dealing with an
exacerbation of pain when they were in pain without going
through sessions discussing weight control and diet.

Exercise
The ESCAPE-pain program focuses on the benefits that physical
activity and exercise have on pain, mobility, and physical and
psychosocial function. To achieve this, people undertake a
progressive exercise regimen, starting off with simple exercises
and gradually increasing both the number of repetitions and the
quality of performance, while adding more challenging exercises
as they improve. When delivered face-to-face, the exercises are
supervised by an appropriately qualified professional. The
Web-based program would necessitate participants to choose,
perform, and progress their own exercise regimen. To achieve
this, people thought they would need detailed information about
exercises and exercising—how to choose appropriate exercises,
how to perform them correctly, how many repetitions they
should do, how often, what they should feel, and how they
would know whether they were doing an exercise incorrectly
or potentially causing harm. Videos showing people exercising
with instructions on how to do them and how often were well
received. Many people said they would be happy to try the
exercise regimen, but some were concerned about performing
the exercises without supervision and wanted to know when
they should seek advice from a health care professional.

Monitoring
Many people wanted to document their progress to evaluate the
usefulness of the program. Monitoring was also seen as a good
way to engage people with the Web-based program. However,
views on what should be monitored, how, and when varied.
Most people thought online diaries documenting levels of pain
and physical activity would be essential. Mood and medication
were also suggested but considered less important. People who
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were more engaged with self-managing their condition wanted
to monitor symptoms frequently, whereas others thought they
would only likely monitor themselves occasionally, when
reminded, or if it was compulsory. In some cases, monitoring
was considered an intrusive burden requiring time, effort,
technical ability, and appropriate hardware.

Support
Another way of maintaining engagement and interaction with
a website is by providing support. People were particularly keen
to have some form of support from a health care professional
(ie, physiotherapist, general practitioner) who could monitor
progress, guide progression, reinforce health messages, and
provide reassurance, motivation, and encouragement. Peer
support through online communities (ie, forums, blogs) where
people could share experiences to learn from and support other
people with joint pain was seen as a positive feature, although
users thought it would need to be moderated to prevent
inaccurate and inappropriate postings.

Discussion

Using persuasive technology and human-centered design we
investigated what features help people discover, engage with,
and benefit from a Web-based program to manage chronic joint
pain. If endorsed by credible organizations, some participants
would be happy to accept a Web-based program as an alternative
to a face-to-face program, although others did not believe it
could adequately replace a face-to-face program aiming to
change entrenched beliefs and behaviors. To be effective,
information needs to be easy to understand and personalized
for each user. People want to monitor their progress, receive
feedback and guidance from a health care professional, and
learn from others with similar problems. Feedback on what this
might entail and the way it would be delivered varied
considerably, and could be mutually exclusive, but overall it
needed to be simple to minimize burden and technical
requirements and, above all, protect people's privacy.

Increasingly, older people use the Internet as a source of health
information [49] and accept it as part of their management [39],
especially if it supplements—rather than replaces—personal
care [50]. However, few utilize online information to fully
self-manage their condition, often doubting the accuracy of the
online information and the motives of commercially sponsored
websites [46]. Approval and endorsement by health care
professionals, coupled with testimonials by people that users
could identify with, are very influential in encouraging people
to visit a website and convincing them to engage with it and
implement online advice [46,47,50].

Pain is a ubiquitous, multifaceted problem that evokes unique
and varied personal experiences and consequences. It often
induces health beliefs that result in harmful behavior. For
example, people with chronic joint pain commonly experience
pain during physical activity. They erroneously surmise
activity-related pain is harmful and reduce or avoid activities
to prevent causing pain and harm—“fear-avoidance behavior.”
Unfortunately, fear avoidance results in muscle weakness that
can exacerbate pain, functional limitation, and disability [51,52].

Face-to-face behavioral change programs, such as
ESCAPE-pain, incorporate BCTs to challenge these erroneous
health beliefs and promote healthier behavior, namely, the role
of physical activity in the management of chronic joint pain.
Effective Web-based behavioral change programs need to
incorporate the BCTs that make face-to-face programs effective
[19,53-57].

Altering behavior involves several steps. First, people need to
be convinced of the consequences of poor health behavior
(inactivity) and good behavior (activity). They then need clear,
unequivocal information and instructions about what (not) to
do, demonstrations of how to perform specific exercises, how
often, and what to expect. Knowing why and how to exercise
helps form strong “implementation intentions” [58].
Unfortunately, good intentions are often not turned into action.
Bridging this “intention-behavior gap” requires people to form
“action plans” (which specify behaviors they want to perform,
where, when, and how) and “coping plans,” which raise
awareness of their personal strengths, weaknesses, and situations
that could undermine behavior and prepare a coping strategy to
overcome these barriers [59-61]. Behavioral change is also
facilitated if people self-monitor their behavior and compare it
with what is expected of them (their level of physical activity
compared with how physically active should they be) and this
includes factors such as goal setting, feedback, and support of
performance and progress [19,53,57]. Although information is
usually provided in Web-based behavioral change programs,
the incorporation of methods to help people construct intentions
to change, such as goal setting, action plans, and interactive
feedback and support, are more difficult and consequently do
not often feature in many Web-based programs [56].

Our study highlights the importance of BCTs. Participants
intuitively appreciated that they require in-depth, accessible
information to explain and demonstrate why and how to exercise
correctly. Additionally, users value self-monitoring and
self-regulation, feedback, support, and encouragement, all of
which can be personalized to each person's unique circumstances
to make it effective and sustain engagement [55]. However,
different people have varying preferences, which are often
mutually exclusive. Achieving personalization is extremely
difficult as it increases user time and effort burden, technical
requirements, cost, and the need to register. These are features
people identify as barriers to engaging with Web-based
resources. Moreover, patient forums that are often advocated
to facilitate health care professional and peer support [55] were
rarely used by our survey respondents and the respondents in
other studies [62,63].

Strengths of the Study
The survey response rate (83/200, 42%) was reasonable and
allowed us to recruit focus groups and interviewees
representative of people with chronic joint pain. Using
participants who were “experienced” to an ESCAPE-pain based
program enabled us to understand what they considered
important to convey and how to convey it, while using people
“naïve” to the program enabled us to understand what more
“typical” people with no prior experience of the program would
need in order to apply it.
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Limitations of the Study
Although participants were purposely sampled to reflect the
wide opinions of people, only one person in the focus groups
and none of the participants selected to test the website were
unconfident about using the Internet. This means that Internet
users lacking confidence were underrepresented. However, this
did not have a significant impact on our findings because the
prototype tested had limited functionality and was problematic
even for experienced, confident Web users. Another limitation
of the study was that the prototype website could only be
displayed on a laptop or desktop computer, meaning it was
difficult for users who are familiar with other devices, such as

tablets, to feel as confident when testing the website and giving
their opinions.

Conclusions
As more people live longer, and obesity and sedentary lifestyles
increase, the prevalence of chronic joint pain will increase [1,2].
Web-based programs have the potential to reach the large
number of people requiring help, but historically the uptake of,
effectiveness of, and adherence to Web-based interventions are
notoriously poor [64-66]. Persuasive technology and
human-centered design and business modeling can inform the
design and content of engaging, effective Web-based behavioral
change programs.

Acknowledgments
The authors would like to acknowledge our patient research partner Edith Anderson, all study participants, and Salaso, who
developed the prototype website. We also acknowledge Arthritis Research UK for funding the study.

Conflicts of Interest
NW is funded by Arthritis Research UK.

Multimedia Appendix 1
Focus group topic guide.

[PDF File (Adobe PDF File), 144KB-Multimedia Appendix 1]

Multimedia Appendix 2
Interview topic guide.

[PDF File (Adobe PDF File), 56KB-Multimedia Appendix 2]

References

1. Vos T, Barber R, Bell B, Bertozzi-Villa A, Biryukov S, Bolliger I, et al. Global, regional, and national incidence, prevalence,
and years lived with disability for 301 acute and chronic diseases and injuries in 188 countries, 1990-2013: a systematic
analysis for the Global Burden of Disease Study 2013. The Lancet Aug 22 2015;386(9995):743-800.

2. Woolf AD, Pfleger B. Burden of major musculoskeletal conditions. Bull World Health Organ 2003;81(9):646-656 [FREE
Full text] [Medline: 14710506]

3. Lee I, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT, Lancet Physical Activity Series Working Group. Effect
of physical inactivity on major non-communicable diseases worldwide: an analysis of burden of disease and life expectancy.
Lancet 2012 Jul 21;380(9838):219-229 [FREE Full text] [doi: 10.1016/S0140-6736(12)61031-9] [Medline: 22818936]

4. Dawson J, Linsell L, Zondervan K, Rose P, Carr A, Randall T, et al. Impact of persistent hip or knee pain on overall health
status in elderly people: a longitudinal population study. Arthritis Rheum 2005 Jun 15;53(3):368-374. [doi: 10.1002/art.21180]
[Medline: 15934104]

5. Dawson J, Linsell L, Zondervan K, Rose P, Randall T, Carr A, et al. Epidemiology of hip and knee pain and its impact on
overall health status in older adults. Rheumatology (Oxford) 2004 Apr;43(4):497-504 [FREE Full text] [doi:
10.1093/rheumatology/keh086] [Medline: 14762225]

6. Losina E, Walensky RP, Reichmann WM, Holt HL, Gerlovin H, Solomon DH, et al. Impact of obesity and knee osteoarthritis
on morbidity and mortality in older Americans. Ann Intern Med 2011 Feb 15;154(4):217-226 [FREE Full text] [doi:
10.7326/0003-4819-154-4-201102150-00001] [Medline: 21320937]

7. Underwood MR. Community management of knee pain in older people: is knee pain the new back pain? Rheumatology
(Oxford) 2004 Jan;43(1):2-3 [FREE Full text] [doi: 10.1093/rheumatology/keg439] [Medline: 12923284]

8. National Institute for Health and Clinical Excellence. NICE Guide to the Methods of Technology Appraisal.
PharmacoEconomics 2008 Sep;26(9):725-727.

9. Zhang W, Doherty M, Arden N, Bannwarth B, Bijlsma J, Gunther K, EULAR Standing Committee for International Clinical
Studies Including Therapeutics (ESCISIT). EULAR evidence based recommendations for the management of hip
osteoarthritis: report of a task force of the EULAR Standing Committee for International Clinical Studies Including
Therapeutics (ESCISIT). Ann Rheum Dis 2005 May;64(5):669-681 [FREE Full text] [doi: 10.1136/ard.2004.028886]
[Medline: 15471891]

JMIR Res Protoc 2016 | vol. 5 | iss. 2 | e67 | p. 12http://www.researchprotocols.org/2016/2/e67/
(page number not for citation purposes)

Pearson et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=resprot_v5i2e67_app1.pdf&filename=a9c91728fb1549850f7aa1a50777de12.pdf
https://jmir.org/api/download?alt_name=resprot_v5i2e67_app1.pdf&filename=a9c91728fb1549850f7aa1a50777de12.pdf
https://jmir.org/api/download?alt_name=resprot_v5i2e67_app2.pdf&filename=c8272fcae419faa36b9bc149e7ce47de.pdf
https://jmir.org/api/download?alt_name=resprot_v5i2e67_app2.pdf&filename=c8272fcae419faa36b9bc149e7ce47de.pdf
http://www.scielosp.org/scielo.php?script=sci_arttext&pid=S0042-96862003000900007&lng=en&nrm=iso&tlng=en
http://www.scielosp.org/scielo.php?script=sci_arttext&pid=S0042-96862003000900007&lng=en&nrm=iso&tlng=en
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14710506&dopt=Abstract
http://europepmc.org/abstract/MED/22818936
http://dx.doi.org/10.1016/S0140-6736(12)61031-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22818936&dopt=Abstract
http://dx.doi.org/10.1002/art.21180
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15934104&dopt=Abstract
http://rheumatology.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=14762225
http://dx.doi.org/10.1093/rheumatology/keh086
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14762225&dopt=Abstract
http://europepmc.org/abstract/MED/21320937
http://dx.doi.org/10.7326/0003-4819-154-4-201102150-00001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21320937&dopt=Abstract
http://rheumatology.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=12923284
http://dx.doi.org/10.1093/rheumatology/keg439
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12923284&dopt=Abstract
http://ard.bmj.com/cgi/pmidlookup?view=long&pmid=15471891
http://dx.doi.org/10.1136/ard.2004.028886
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471891&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


10. Hochberg MC, Altman RD, April KT, Benkhalti M, Guyatt G, McGowan J, American College of Rheumatology. American
College of Rheumatology 2012 recommendations for the use of nonpharmacologic and pharmacologic therapies in
osteoarthritis of the hand, hip, and knee. Arthritis Care Res (Hoboken) 2012 Apr;64(4):465-474. [Medline: 22563589]

11. Ganz DA, Chang JT, Roth CP, Guan M, Kamberg CJ, Niu F, et al. Quality of osteoarthritis care for community-dwelling
older adults. Arthritis Rheum 2006 Apr 15;55(2):241-247. [doi: 10.1002/art.21844] [Medline: 16583414]

12. Cottrell E, Roddy E, Foster NE. The attitudes, beliefs and behaviours of GPs regarding exercise for chronic knee pain: a
systematic review. BMC Fam Pract 2010;11:4 [FREE Full text] [doi: 10.1186/1471-2296-11-4] [Medline: 20082694]

13. Blakeman T, Macdonald W, Bower P, Gately C, Chew-Graham C. A qualitative study of GPs' attitudes to self-management
of chronic disease. Br J Gen Pract 2006 Jun;56(527):407-414 [FREE Full text] [Medline: 16762121]

14. Hippisley-Cox J, Coupland C, Logan R. Risk of adverse gastrointestinal outcomes in patients taking cyclo-oxygenase-2
inhibitors or conventional non-steroidal anti-inflammatory drugs: population based nested case-control analysis. BMJ 2005
Dec 3;331(7528):1310-1316 [FREE Full text] [doi: 10.1136/bmj.331.7528.1310] [Medline: 16322018]

15. Trelle S, Reichenbach S, Wandel S, Hildebrand P, Tschannen B, Villiger P, et al. Cardiovascular safety of non-steroidal
anti-inflammatory drugs: network meta-analysis. BMJ 2011;342:c7086. [doi: 10.1136/bmj.c7086]

16. Solomon DH, Glynn RJ, Bohn R, Levin R, Avorn J. The hidden cost of nonselective nonsteroidal antiinflammatory drugs
in older patients. J Rheumatol 2003 Apr;30(4):792-798. [Medline: 12672201]

17. Hurley MV, Walsh N, Bhavnani V, Britten N, Stevenson F. Health beliefs before and after participation on an exercised-based
rehabilitation programme for chronic knee pain: doing is believing. BMC Musculoskelet Disord 2010;11:31 [FREE Full
text] [doi: 10.1186/1471-2474-11-31] [Medline: 20149236]

18. Mitchell HL, Hurley MV. Management of chronic knee pain: a survey of patient preferences and treatment received. BMC
Musculoskelet Disord 2008;9:123 [FREE Full text] [doi: 10.1186/1471-2474-9-123] [Medline: 18801169]

19. Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, et al. The behavior change technique taxonomy
(v1) of 93 hierarchically clustered techniques: building an international consensus for the reporting of behavior change
interventions. Ann Behav Med 2013 Aug;46(1):81-95. [doi: 10.1007/s12160-013-9486-6] [Medline: 23512568]

20. Keefe FJ, Kashikar-Zuck S, Opiteck J, Hage E, Dalrymple L, Blumenthal JA. Pain in arthritis and musculoskeletal disorders:
the role of coping skills training and exercise interventions. J Orthop Sports Phys Ther 1996 Oct;24(4):279-290. [doi:
10.2519/jospt.1996.24.4.279] [Medline: 8892142]

21. Penninx B, Rejeski W, Pandya J, Miller M, Di BM, Applegate W, et al. Exercise and depressive symptoms a comparison
of aerobic and resistance exercise effects on emotional and physical function in older persons with high and low depressive
symptomatology. The Journals of Gerontology Series B: Psychological Sciences and Social Sciences 2002;57(2):124-132.

22. Jessep SA, Walsh NE, Ratcliffe J, Hurley MV. Long-term clinical benefits and costs of an integrated rehabilitation programme
compared with outpatient physiotherapy for chronic knee pain. Physiotherapy 2009 Jun;95(2):94-102. [doi:
10.1016/j.physio.2009.01.005] [Medline: 19627690]

23. Hurley MV, Walsh NE, Mitchell HL, Pimm TJ, Patel A, Williamson E, et al. Clinical effectiveness of a rehabilitation
program integrating exercise, self-management, and active coping strategies for chronic knee pain: a cluster randomized
trial. Arthritis Rheum 2007 Oct 15;57(7):1211-1219 [FREE Full text] [doi: 10.1002/art.22995] [Medline: 17907147]

24. Hurley MV, Walsh NE, Mitchell HL, Pimm TJ, Williamson E, Jones RH, et al. Economic evaluation of a rehabilitation
program integrating exercise, self-management, and active coping strategies for chronic knee pain. Arthritis Rheum 2007
Oct 15;57(7):1220-1229 [FREE Full text] [doi: 10.1002/art.23011] [Medline: 17907207]

25. Hurley MV, Walsh NE, Mitchell H, Nicholas J, Patel A. Long-term outcomes and costs of an integrated rehabilitation
program for chronic knee pain: a pragmatic, cluster randomized, controlled trial. Arthritis Care Res (Hoboken) 2012
Feb;64(2):238-247 [FREE Full text] [doi: 10.1002/acr.20642] [Medline: 21954131]

26. Griffiths F, Lindenmeyer A, Powell J, Lowe P, Thorogood M. Why are health care interventions delivered over the internet?
A systematic review of the published literature. J Med Internet Res 2006;8(2):e10. [doi: 10.2196/jmir.8.2.e10] [Medline:
16867965]

27. Eysenbach G. What is e-health? J Med Internet Res 2001;3(2):e20. [doi: 10.2196/jmir.3.2.e20] [Medline: 11720962]
28. Tate DF, Finkelstein EA, Khavjou O, Gustafson A. Cost effectiveness of internet interventions: review and recommendations.

Ann Behav Med 2009 Aug;38(1):40-45 [FREE Full text] [doi: 10.1007/s12160-009-9131-6] [Medline: 19834778]
29. van GJ, Nijland N, van LM, Ossebaard H, Kelders S, Eysenbach G, et al. A holistic framework to improve the uptake and

impact of eHealth technologies. J Med Internet Res 2011;13(4):e111. [doi: 10.2196/jmir.1672]
30. Pagliari C. Design and evaluation in eHealth: challenges and implications for an interdisciplinary field. J Med Internet Res

2007;9(2):e15. [doi: 10.2196/jmir.9.2.e15] [Medline: 17537718]
31. Yusof MM, Papazafeiropoulou A, Paul RJ, Stergioulas LK. Investigating evaluation frameworks for health information

systems. Int J Med Inform 2008 Jun;77(6):377-385. [doi: 10.1016/j.ijmedinf.2007.08.004] [Medline: 17904898]
32. Van't RJ, Crutzen R, De VH. Investigating predictors of visiting, using, and revisiting an online health-communication

program: a longitudinal study. J Med Internet Res 2010;12(3):e37. [doi: 10.2196/jmir.1345] [Medline: 20813716]
33. Eysenbach G. The law of attrition. J Med Internet Res 2005;7(1):e11. [doi: 10.2196/jmir.7.1.e11] [Medline: 15829473]
34. Black A, Car J, Pagliari C, Anandan C, Cresswell K, Bokun T, et al. The impact of eHealth on the quality and safety of

health care: a systematic overview. PLoS medicine Jan 18 2011;8(1):188.

JMIR Res Protoc 2016 | vol. 5 | iss. 2 | e67 | p. 13http://www.researchprotocols.org/2016/2/e67/
(page number not for citation purposes)

Pearson et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22563589&dopt=Abstract
http://dx.doi.org/10.1002/art.21844
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16583414&dopt=Abstract
http://bmcfampract.biomedcentral.com/articles/10.1186/1471-2296-11-4
http://dx.doi.org/10.1186/1471-2296-11-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20082694&dopt=Abstract
http://bjgp.org/cgi/pmidlookup?view=long&pmid=16762121
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16762121&dopt=Abstract
http://europepmc.org/abstract/MED/16322018
http://dx.doi.org/10.1136/bmj.331.7528.1310
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16322018&dopt=Abstract
http://dx.doi.org/10.1136/bmj.c7086
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12672201&dopt=Abstract
http://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/1471-2474-11-31
http://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/1471-2474-11-31
http://dx.doi.org/10.1186/1471-2474-11-31
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20149236&dopt=Abstract
http://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/1471-2474-9-123
http://dx.doi.org/10.1186/1471-2474-9-123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18801169&dopt=Abstract
http://dx.doi.org/10.1007/s12160-013-9486-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23512568&dopt=Abstract
http://dx.doi.org/10.2519/jospt.1996.24.4.279
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8892142&dopt=Abstract
http://dx.doi.org/10.1016/j.physio.2009.01.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19627690&dopt=Abstract
http://dx.doi.org/10.1002/art.22995
http://dx.doi.org/10.1002/art.22995
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17907147&dopt=Abstract
http://dx.doi.org/10.1002/art.23011
http://dx.doi.org/10.1002/art.23011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17907207&dopt=Abstract
http://dx.doi.org/10.1002/acr.20642
http://dx.doi.org/10.1002/acr.20642
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21954131&dopt=Abstract
http://dx.doi.org/10.2196/jmir.8.2.e10
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16867965&dopt=Abstract
http://dx.doi.org/10.2196/jmir.3.2.e20
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11720962&dopt=Abstract
http://europepmc.org/abstract/MED/19834778
http://dx.doi.org/10.1007/s12160-009-9131-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19834778&dopt=Abstract
http://dx.doi.org/10.2196/jmir.1672
http://dx.doi.org/10.2196/jmir.9.2.e15
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17537718&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2007.08.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17904898&dopt=Abstract
http://dx.doi.org/10.2196/jmir.1345
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20813716&dopt=Abstract
http://dx.doi.org/10.2196/jmir.7.1.e11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15829473&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


35. Kelders S, Kok R, Ossebaard H, Van GJ. Persuasive system design does matter: a systematic review of adherence to
web-based interventions. J Med Internet Res 2012;14(6):e152. [doi: 10.2196/jmir.2104] [Medline: 23151820]

36. Donkin L, Christensen H, Naismith S, Neal B, Hickie I, Glozier N. A systematic review of the impact of adherence on the
effectiveness of e-therapies. J Med Internet Res 2011;13(3):e52. [doi: 10.2196/jmir.1772] [Medline: 21821503]

37. Murray E. Web-based interventions for behavior change and self-management: potential, pitfalls, and progress. Medicine
20 2012;1(2):e3. [doi: 10.2196/med20.1741]

38. Walsh N, Cramp F, Palmer S, Pollock J, Hampson L, Gooberman-Hill R, et al. Exercise and self-management for people
with chronic knee, hip or lower back pain: a cluster randomised controlled trial of clinical and cost-effectiveness. Study
protocol. Physiotherapy 2013 Dec;99(4):352-357. [doi: 10.1016/j.physio.2012.09.002] [Medline: 23200601]

39. Yardley L, Morrison LG, Andreou P, Joseph J, Little P. Understanding reactions to an internet-delivered health-care
intervention: accommodating user preferences for information provision. BMC Med Inform Decis Mak 2010;10:52 [FREE
Full text] [doi: 10.1186/1472-6947-10-52] [Medline: 20849599]

40. Fogg B. Using computers to change what we think and do. In: Persuasive Technology: Using Computers to Change What
We Think and Do. San Francisco: Morgan Kaufmann; 2002:5.

41. Oinas-Kukkonen H, Harjumaa M. Persuasive systems design: Key issues, process model, and system features.
Communications of the Association for Information Systems Mar 1 2009;24(1):28.

42. Morrison LG, Yardley L, Powell J, Michie S. What design features are used in effective e-health interventions? A review
using techniques from Critical Interpretive Synthesis. Telemed J E Health 2012 Mar;18(2):137-144. [doi:
10.1089/tmj.2011.0062] [Medline: 22381060]

43. Braun V, Clarke V. Using thematic analysis in psychology. Qualitative research in psychology 2006;3(2):77-101.
44. Ericsson K, Simon H. How to study thinking in everyday life: Contrasting think-aloud protocols with descriptions and

explanations of thinking. Mind, Culture, and Activity 1998;5(3):178-186.
45. Cotten SR, Gupta SS. Characteristics of online and offline health information seekers and factors that discriminate between

them. Soc Sci Med 2004 Nov;59(9):1795-1806. [doi: 10.1016/j.socscimed.2004.02.020] [Medline: 15312915]
46. Sillence E, Briggs P, Harris PR, Fishwick L. How do patients evaluate and make use of online health information? Soc Sci

Med 2007 May;64(9):1853-1862. [doi: 10.1016/j.socscimed.2007.01.012] [Medline: 17328998]
47. Sillence E, Briggs P, Harris P, Fishwick L. Going online for health advice: changes in usage and trust practices over the

last five years. Interacting with computers 2007;19(3):397-406.
48. Sillence E, Briggs P, Harris P, Fishwick L. A framework for understanding trust factors in web-based health advice.

International Journal of Human-Computer Studies 2006;64(8):697-713.
49. United Kingdom Office for National Statistics. Office for National Statistics. 2012. Internet Access Quarterly Update, Q4

2012 URL: http://webarchive.nationalarchives.gov.uk/20160105160709/http://ons.gov.uk/ons/rel/rdit2/
internet-access-quarterly-update/2012-q4/stb-ia-2012-q4.html [accessed 2016-03-29] [WebCite Cache ID 6gMjvM7Vs]

50. Currie M, Philip LJ, Roberts A. Attitudes towards the use and acceptance of eHealth technologies: a case study of older
adults living with chronic pain and implications for rural healthcare. BMC Health Serv Res 2015;15:162 [FREE Full text]
[doi: 10.1186/s12913-015-0825-0] [Medline: 25888988]

51. Leeuw M, Goossens Mariëlle E J B, Linton SJ, Crombez G, Boersma K, Vlaeyen Johan W S. The fear-avoidance model
of musculoskeletal pain: current state of scientific evidence. J Behav Med 2007 Feb;30(1):77-94. [doi:
10.1007/s10865-006-9085-0] [Medline: 17180640]

52. Hurley MV. The role of muscle weakness in the pathogenesis of osteoarthritis. Rheum Dis Clin North Am 1999
May;25(2):283-98, vi. [Medline: 10356418]

53. Presseau J, Ivers NM, Newham JJ, Knittle K, Danko KJ, Grimshaw JM. Using a behaviour change techniques taxonomy
to identify active ingredients within trials of implementation interventions for diabetes care. Implement Sci 2015;10:55
[FREE Full text] [doi: 10.1186/s13012-015-0248-7] [Medline: 25900104]

54. Steinmo S, Fuller C, Stone SP, Michie S. Characterising an implementation intervention in terms of behaviour change
techniques and theory: the 'Sepsis Six' clinical care bundle. Implement Sci 2015;10:111 [FREE Full text] [doi:
10.1186/s13012-015-0300-7] [Medline: 26253306]

55. Morrison LG, Yardley L, Powell J, Michie S. What design features are used in effective e-health interventions? A review
using techniques from Critical Interpretive Synthesis. Telemed J E Health 2012 Mar;18(2):137-144. [doi:
10.1089/tmj.2011.0062] [Medline: 22381060]

56. Conroy DE, Yang C, Maher JP. Behavior change techniques in top-ranked mobile apps for physical activity. Am J Prev
Med 2014 Jun;46(6):649-652. [doi: 10.1016/j.amepre.2014.01.010] [Medline: 24842742]

57. Yang C, Maher JP, Conroy DE. Implementation of behavior change techniques in mobile applications for physical activity.
Am J Prev Med 2015 Apr;48(4):452-455. [doi: 10.1016/j.amepre.2014.10.010] [Medline: 25576494]

58. Gollwitzer P. Implementation intentions: strong effects of simple plans. American psychologist Jul 1999;54(7):493.
59. Sniehotta FF, Scholz U, Schwarzer R. Action plans and coping plans for physical exercise: A longitudinal intervention

study in cardiac rehabilitation. Br J Health Psychol 2006 Feb;11(Pt 1):23-37. [doi: 10.1348/135910705X43804] [Medline:
16480553]

JMIR Res Protoc 2016 | vol. 5 | iss. 2 | e67 | p. 14http://www.researchprotocols.org/2016/2/e67/
(page number not for citation purposes)

Pearson et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.2196/jmir.2104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23151820&dopt=Abstract
http://dx.doi.org/10.2196/jmir.1772
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21821503&dopt=Abstract
http://dx.doi.org/10.2196/med20.1741
http://dx.doi.org/10.1016/j.physio.2012.09.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23200601&dopt=Abstract
http://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-10-52
http://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-10-52
http://dx.doi.org/10.1186/1472-6947-10-52
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20849599&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2011.0062
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22381060&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2004.02.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15312915&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2007.01.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17328998&dopt=Abstract
http://webarchive.nationalarchives.gov.uk/20160105160709/http://ons.gov.uk/ons/rel/rdit2/internet-access-quarterly-update/2012-q4/stb-ia-2012-q4.html
http://webarchive.nationalarchives.gov.uk/20160105160709/http://ons.gov.uk/ons/rel/rdit2/internet-access-quarterly-update/2012-q4/stb-ia-2012-q4.html
http://www.webcitation.org/

                                            6gMjvM7Vs
http://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-015-0825-0
http://dx.doi.org/10.1186/s12913-015-0825-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25888988&dopt=Abstract
http://dx.doi.org/10.1007/s10865-006-9085-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17180640&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10356418&dopt=Abstract
http://implementationscience.biomedcentral.com/articles/10.1186/s13012-015-0248-7
http://dx.doi.org/10.1186/s13012-015-0248-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25900104&dopt=Abstract
http://implementationscience.biomedcentral.com/articles/10.1186/s13012-015-0300-7
http://dx.doi.org/10.1186/s13012-015-0300-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26253306&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2011.0062
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22381060&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2014.01.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24842742&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2014.10.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25576494&dopt=Abstract
http://dx.doi.org/10.1348/135910705X43804
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16480553&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


60. Scholz U, Knoll N, Sniehotta FF, Schwarzer R. Physical activity and depressive symptoms in cardiac rehabilitation:
long-term effects of a self-management intervention. Soc Sci Med 2006 Jun;62(12):3109-3120. [doi:
10.1016/j.socscimed.2005.11.035] [Medline: 16388882]

61. Sniehotta F, Schwarzer R, Scholz U, Schüz B. Action planning and coping planning for long-term lifestyle change: theory
and assessment. European Journal of Social Psychology Jul 1 2005;35(4):565-576.

62. Sillence E, Hardy C, Briggs P. Why don't we trust health websites that help us help each other?: an analysis of online
peer-to-peer healthcare. 2013 May 02 Presented at: In Proceedings of the 5th Annual ACM Web Science Conference.
ACM; 2013 May 2; Paris, France p. 396-404.

63. Nielsen J. Too many topics, too little time. 2006 Oct 14. Participation inequality: lurkers vs. contributors in internet
communities (Jakob Nielsen's Alertbox) URL: http://www.tmttlt.com/archives/5079 [accessed 2016-03-29] [WebCite
Cache ID 6gMhWIGL7]

64. Bossen D, Buskermolen M, Veenhof C, de Bakker D, Dekker J. Adherence to a Web-based physical activity intervention
for patients with knee and/or Hip osteoarthritis: a mixed method study. Journal of medical Internet research Oct
2013;15(10):e223. [doi: 10.2196/jmir.2742]

65. Bossen D, Veenhof C, Van Beek K, Spreeuwenberg P, Dekker J, de Bakker D. Effectiveness of a web-based physical
activity intervention in patients with knee and/or hip osteoarthritis: randomized controlled trial. Journal of Medical Internet
Research Nov 2013;15(11):e257. [doi: 10.2196/jmir.2662]

66. Li LC, Townsend AF, Badley EM. Self-management interventions in the digital age: new approaches to support people
with rheumatologic conditions. Best Pract Res Clin Rheumatol 2012 Jun;26(3):321-333. [doi: 10.1016/j.berh.2012.05.005]
[Medline: 22867929]

Abbreviations
BCT: behavioral change technique
ESCAPE-pain: Enabling Self-management and Coping with Arthritic Pain through Exercise
OA: osteoarthritis

Edited by G Eysenbach; submitted 16.12.15; peer-reviewed by D Bossen, N Dewan; comments to author 06.01.16; revised version
received 27.01.16; accepted 28.01.16; published 19.05.16

Please cite as:
Pearson J, Walsh N, Carter D, Koskela S, Hurley M
Developing a Web-Based Version of An Exercise-Based Rehabilitation Program for People With Chronic Knee and Hip Pain: A Mixed
Methods Study
JMIR Res Protoc 2016;5(2):e67
URL: http://www.researchprotocols.org/2016/2/e67/
doi: 10.2196/resprot.5446
PMID: 27197702

©Jennifer Pearson, Nicola Walsh, Desmond Carter, Sian Koskela, Michael Hurley. Originally published in JMIR Research
Protocols (http://www.researchprotocols.org), 19.05.2016. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in JMIR Research Protocols, is properly cited. The
complete bibliographic information, a link to the original publication on http://www.researchprotocols.org, as well as this copyright
and license information must be included.

JMIR Res Protoc 2016 | vol. 5 | iss. 2 | e67 | p. 15http://www.researchprotocols.org/2016/2/e67/
(page number not for citation purposes)

Pearson et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.socscimed.2005.11.035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16388882&dopt=Abstract
http://www.tmttlt.com/archives/5079
http://www.webcitation.org/

                                            6gMhWIGL7
http://www.webcitation.org/

                                            6gMhWIGL7
http://dx.doi.org/10.2196/jmir.2742
http://dx.doi.org/10.2196/jmir.2662
http://dx.doi.org/10.1016/j.berh.2012.05.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22867929&dopt=Abstract
http://www.researchprotocols.org/2016/2/e67/
http://dx.doi.org/10.2196/resprot.5446
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27197702&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

