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Background:  Self-management  can  optimize  health  outcomes  for individuals  with  chronic  pain  (CP),  an
increasing  fiscal  and  social  burden  in  Canada.  However,  self-management  is rarely  integrated  into  the
regular  care  (team  activities  and  medical  treatment)  patients  receive.  Health  information  technology
offers  an  opportunity  to provide  regular  monitoring  and  exchange  of  information  between  patient  and
care  team.
Objective:  To identify  information  needs  and gaps  in chronic  pain  management  as  well  as  technology
features  to inform  the  development  of  an  Internet-based  self-management  program.
Methods:  Two  methods  were  used.  First  was  a structured  literature  review:  electronic  databases  were
searched  up  to 2015  with  combinations  of  MeSH  terms  and  text-words  such  as  chronic  pain, self-
management,  self-efficacy,  technology,  Internet-based,  patient  portal,  and e-health.  A narrative  synthesis
of the characteristics  and  content  of  Internet-based  pain  management  programs  emerging  from  the  lit-
erature  review  and  how  they  relate  to gaps  in  chronic  pain  management  were  completed.  Second,  four
audiotaped  focus  group  sessions  were  conducted  with  individuals  with  chronic  pain  and  caregivers  (n  = 9)
and health  professionals  (n  = 7)  recruited  from  three  multidisciplinary  tertiary  and  rehabilitation  centres.
A thematic  analysis  of the focus  group  transcripts  was  conducted.
Results:  Thirty-nine  primary  articles  related  to 20  patient-oriented  Internet-based  programs  were
selected.  Gaps  in  CP  management  included  lack  of  knowledge,  limited  access  to  health  care,  suboptimal
care,  and  lack  of  self-management  support.  Overall,  14 themes  related  to information  needs  and  gaps  in
care  were  identified  by  both  health  professionals  and  patients,  three  were  exclusive  to  patients  and  five to
health  professionals.  Common  themes  from  the  focus  groups  included  patient  education  on chronic  pain
care, attitude-belief-culture,  financial  and  legal  issues,  end-of-program  crash,  and  motivational  content.
Conclusions:  Internet-based  programs  contain  automated,  communication  and  decision  support  features
that  can  address  information  and  care  gaps  reported  by  patients  and  clinicians.  However,  focus  groups
identified  functionalities  not  reported  in  the  literature,  non-medical  and  condition-  and  context-specific
information,  integration  of  personal  health  records,  and  the  role of the  different  health  profession-

als  in  chronic  pain  management  were  not  identified.  These  gaps  need  to  be considered  in the  future
development  of Internet-based  programs.  While  the  association  between  the  mechanisms  of  Internet-
based  programs’  features  and 

interactivity,  personalization  a
effectiveness  of  an  Internet-ba
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outcomes  is  not  clearly  established,  the  results  of  this  study  indicate  that

nd  tailored  messages,  combined  with  therapist  contact  will maximize  the
sed  chronic  pain  program  in  enhancing  self-management.
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. Introduction

Despite its wide prevalence, chronic pain remains one of the
ost under-recognized and under-treated medical problems in the
estern world [1–3]. Back pain, headaches, and arthritis/joint pain

re the most common pain problems [4,5]. Chronic pain may  lead to
isability, poor quality of life, early retirement, and increased health
are utilization costs [6]. In Canada, the prevalence of chronic pain
anges from 15% to 18% of the general population, and the costs for
reatment and lost productivity due to chronic pain are estimated
o be $10–15 billion annually [7]. Thus, early and optimal manage-

ent is necessary to alleviate the increasingly crippling effects of
hronic pain on the healthcare system and society.

Many challenges exist in the management of chronic pain [8].
irst, best practices for pain management often require coordinated
nterdisciplinary assessment and management [9]. This type of care
s available in only a limited number of existing multidisciplinary
linics, leaving patients with fragmented services that lack an inter-
isciplinary approach. When they do exist, multidisciplinary clinics
ave long waiting lists and are poorly integrated into primary
ealth care and community-based services [10]. In addition to med-

cal treatment, individuals with chronic pain require psychological
ervices and care by allied health professionals, which are often lim-
ted or not available [11]. These challenges are further compounded
y the tendency for patients and physicians to perceive chronic
ain as a symptom of an underlying health condition, a tendency
o manage pain with an acute rather than a chronic model of care,
nd reluctance to prescribe medications [11–13].

Individuals with chronic pain require considerable professional
elf-management support and long-term follow-up by the care
eam to enable their full engagement in their care and life. Self-

anagement (SM) support is defined as “the systematic provision
f education and supportive interventions by health care staff to
ncrease patients’ skills and confidence in managing their health
roblems, including regular assessment of progress and problems,
oal setting, and problem-solving support.” [14].

Because of limited healthcare resources and trained case man-
gers who can deliver SM support, and restricted mechanisms for
ngoing follow-up and communication with the care team, SM
s rarely integrated into regular care team activities or the medi-
al treatment patients receive [15,16]. In this context, information
echnologies such as Internet-based programs are expected to pro-
ide solutions for three areas that are relevant to chronic disease
elf-management by: (1) ongoing monitoring of patient knowledge
nd symptoms, and feedback from the care team to help patients
dopt healthy behaviours and avoid risky behaviours; (2) increas-
ng patient knowledge outside of the clinical encounter, providing
nhanced education; and (3) sharing of clinical information and
reatment goals with patients by giving them access to their per-
onal health records [17,18]. In addition, studies have shown that
dolescents as well as older adults will use and benefit from online
nterventions [19–22].

Although dramatic advances in Internet-based technology hold
he promise of major advances in e-health solutions for the man-
gement of chronic pain and other chronic diseases [23–36], there
re considerable challenges when implementing technology in
ealth care [37–39], and a relative paucity of scientific knowledge
o guide the development, implementation, and outcome evalu-
tion of effective choices [40]. Review papers on Internet-based
nterventions for chronic pain are scarce and mainly focus on their
ffectiveness, with some description of their content and the fea-
ures of the Internet-based programs [19,22,41,42]. A recent review

howed promising effects of Internet-delivered therapies for dif-
erent chronic pain conditions, but the authors did not identify the
equired information on the relationship between content, tech-
ology features and treatment outcomes [43]. Thus new studies
edical Informatics 97 (2017) 109–119

are necessary to palliate the lack of data. The development of an
Internet-based program and the quality and appropriateness of its
content constitute a crucial step in its successful implementation
and adoption by end users [44,45]. Links must be made between
Internet-based programs and the self-management needs of indi-
viduals, clinical workflow, and existing services. What features will
patients and clinicians value? What features will increase engage-
ment, self-efficacy, and adherence to the program and positively
impact treatment outcomes?

The aim of this study was  to identify information needs and gaps
in chronic pain management and technology features to inform
the development of an Internet-based self-management program
that could address the issues, and ultimately help improve chronic
pain management outcomes. Specific objectives were: (i) to iden-
tify and define the features of existing Internet-based programs
for chronic pain and the gaps in chronic pain management they
address; (ii) to evaluate clinician and patient perceptions of both
chronic pain management and the characteristics of Internet-based
programs they believe can improve chronic pain management and
support patient self-management; and (iii) to summarize the fea-
tures that will inform the future development and implementation
of an integrated Internet-based self-management program.

2. Methods

Two methods were used to identify gaps in chronic pain self-
management and the features of an Internet-based program: (1)
a structured literature review, and (2) focus groups with patients
and caregivers, and health professionals working in chronic pain
management and rehabilitation.

2.1. Literature review

Using search strategies that were developed with the help of a
librarian and with combinations of MeSH terms and text-words
(chronic pain, self-management, self-efficacy, attitude to health,
health promotion, self care, technology, internet-based, patient
portal, e-health, online intervention, internet-based intervention,
telephone, cellular phone, mobile phone, electronic mail, inter-
net, email) the following databases were searched initially up to
2011: AMED, MEDLINE (PubMed), Embase (Ovid), PsycINFO (Ovid),
CINAHL (EBSCO), Cochrane Library, and ISI Web  of Science. English-
language articles or Internet-based programs that address gaps
in chronic pain management or the use of technology to support
patient self-management were selected based on the following
inclusion criteria: (1) chronic pain management, (2) Internet-based
systems for pain management (computer/mobile), and (3) patients
as end users. In addition, reference lists from the selected and
review papers were examined. Finally, alerts based on the search
strategies were used to update the searches with more recent arti-
cles up to January 2015.

2.2. Focus groups

To identify relevant features of Internet-based programs for
end-users, we held four focus group sessions [46,47] with health
professionals and individuals with chronic pain and caregivers. The
first two  focus groups included seven health professionals work-
ing in chronic pain prevention and management. The last two
focus groups included patients and caregivers because of their roles
and information needs [19,48]. All focus group participants were

recruited from two rehabilitation centres of the Centre for Inter-
disciplinary Research in Rehabilitation (CRIR), and from the pain
unit of the McGill University Health Centre (MUHC). The partici-
pants were adults 18 years of age or older who had completed a
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Fig. 1. Article 

hronic pain rehabilitation program. Two focus groups were con-
ucted in French, one with four health professionals and the other
ith four individuals with chronic pain and one caregiver. The other

wo focus groups were conducted in English with three health pro-
essionals and five individuals with chronic pain. One individual
as both patient and caregiver.

To structure discussions during the focus groups, common
omains identified from the literature review and from previous
ork [49] were used to develop two sets of open-ended ques-

ions (Tables A1 & A2, Supplementary material). Questions were
elected to cover experience with chronic pain management, use
f technologies in clinical care, patient-provider communications,
nd expected content in an Internet-based program. The aim was to
ollect information that would help elicit links between needs for
hronic pain self-management support and features in an Internet-
ased program. Each focus group session was facilitated by a
ember of the research team and a moderator who took notes and

ssisted with clarifications. The sessions with health professionals
nd patients lasted two hours. Participants completed a pre-focus
roup questionnaire. Health professionals were asked about their
pecialty and clinical experience. Patients and caregivers provided
nformation about their sociodemographic characteristics, health
tatus, and computer literacy. All sessions were audiotaped and
ranscribed in full.

.3. Analysis

.3.1. Literature review
A narrative synthesis was completed on the content of the

elected articles with respect to the objectives and gaps in chronic
ain management, type of chronic pain, target population, type
f platform, country, purpose and features of Internet-based pro-
rams based on the classification model of Webb et al. [50],

eterminants of acceptability and usability, and usage patterns of
he Internet-based programs. The gaps in chronic pain manage-

ent addressed by the Internet-based programs were retrieved
rom the selected articles; these gaps were then grouped into four
ion flowchart.

categories based on their similarities and a proportion was com-
puted (number of articles that mentioned a gap category/total
number of articles). Webb’s classification divides features into 3
main categories: (i) automated functions that include the use of an
enriched information environment, automated tailored feedback,
and automated follow-up messages, (ii) communicative functions
such as access to an expert for advice, scheduled contact with an
expert, such as by email, peer-to-peer access, and (iii) use of supple-
mentary modes, including the use of email, phone, short messaging
service (SMS), CD-ROM, and videoconferencing [50].

2.3.2. Focus groups
Using an inductive approach and thematic analysis, transcripts

from the focus groups were reviewed independently by two  mem-
bers of the research team (AG, IS) to generate overall codes [51].
Coding discrepancies were discussed, and similar codes were orga-
nized into themes and categories according to the objectives.

2.3.3. Synthesis
Two  team members (AG, IS) synthesized and compared features

identified from the literature and the focus group themes to define
the characteristics needed for an Internet-based chronic pain self-
management program. These characteristics were grouped based
on Webb’s classification.

2.4. Ethics review board approval
The study was approved by the research ethics boards of the
CRIR and MUHC. All participants were provided with information
about the study, and written consent was  obtained.
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Table 1
Characteristics of Internet-based tools in the selected articlesa.

Item Description N = 20b

Platform Computer web-based 16
Computer and mobile
web-based

4

Moderation Monitored by health
professional

11

Automatic (not monitored) 9
Conditions Chronic pain 6

Headache/migraine 6
Arthritis/osteoarthritis 4
Chronic (low) back pain 4
Fibromyalgia 3
Chronic conditions (including
pain)

2

Cancer pain 1
Target population Adolescents and parents 4

Adults (≥18 y) 15
Older adults (≥55 y) 1

Features Automated functions
[56,58,61,64,65,68,72,73,91–100]
• Enriched information

environment (e.g.
supplementary content and
links, testimonials, videos,
and games)

11

•  Automated tailored feedback
based on individual progress
monitoring (e.g., daily
tracker, comparison to
norms or goals, reinforcing
or coping messages,
feedback on instructions and
assignments, goal
attainment, patient’s
condition)

10

•  Automated follow-up
messages (e.g., reminders,
tips, motivational feedback)

5

Communicative functions
[58,60,65,73,96,97,100–102]
• Access to advisor for advice

(e.g., “ask the expert” facility,
expert-led discussion board
or  chat sessions)

5

•  Scheduled contact with
advisor (e.g., emails)

3

•  Peer-to-peer access (e.g.,
buddy systems, peer-to-peer
discussion boards, forums or
live chat, pain management
tips from peers)

4

Use  of supplementary modes
[58–60,62,68,73,74,94,96,97,99–103]
• Email 10

•  Telephone 3

•  SMS  (Short Messaging
Service)

2

•  CD-ROM 2

a Adapted from [50,55].
b N represents the number of Internet-based tools (N = 20) but the numbers shown

do  not add up to 20 since they relate to more than one type of condition and feature.
12 A. Gogovor et al. / International Journa

. Results

.1. Literature review

.1.1. Description of the articles
Based on the inclusion criteria, thirty-nine primary arti-

les (related to 20 scientific, professional and patient-oriented
nternet-based programs) were selected from multiple sources:
lectronic searches, articles’ reference lists, and review papers
19,22,41,42,52–55] (see article selection flowchart, Fig. 1). The

ajority of the papers (59%) described pilot or full-scale random-
zed controlled trials, while four studies (10%) used a combination
f quantitative and qualitative methods. Nearly half of the Internet-
ased programs were designed in the United States (45%), followed
y Canada, Germany, Sweden and United Kingdom (10% each),
nd Netherlands, Norway and Switzerland (5% each). The objec-
ives of the selected articles included describing the design as
ell as assessing the acceptability and usability of Internet-based
rograms (31%), evaluating their effectiveness (54%), determining
he feasibility of Internet-based self-management programs (13%),
valuating the incremental utility of Internet-based programs, and
xamining their features most commonly used by patients (10%).
hese programs were intended to address one or more of the fol-
owing gaps in chronic pain management: lack of knowledge (15%),
imited access to health care (44%), suboptimal care (28%), and lack
f self-management support (38%).

.1.2. Classification and features of the Internet-based programs
Characteristics and common features of the 20 Internet-based

rograms described in the selected articles are shown in Table 1.
hirty percent were designed for chronic pain and 10% for mul-
iple chronic conditions in general, 30% focused on headache or

igraine, 20% on chronic (low back) pain and arthritis, respectively,
nd 15% on fibromyalgia. The target population for the majority of
he Internet-based programs (80%) was adults, including one for
lder adults (≥55 years); the other four (20%) were for adolescents
nd their parents with separate sections for each, but parents were
ble to view all the materials across the entire Internet-based pro-
ram. Based on Webb’s classification of the features [50], 18 (90%)
f the Internet-based programs had automated functions, 9 (45%)
ad some type of communicative functions, and 11 (55%) used sup-
lementary modes of delivery (Table 1).

There were different patterns of usage, mainly related to the
utomated functions category, subcategories of using an enriched
nvironment and automated tailored feedback based on individ-
al monitoring (e.g. survey application with interactive questions,
eriodic pain tracker), and the communicative functions category

n Webb’s mode of delivery classification [50]. Exercise and relax-
tion techniques were the most commonly used skills for one
nternet-based program [56], while the library (information centre)

as by far the most heavily used section, followed by the exer-
ise and forum sections, of the ‘Oneself’ tool [57]. While all of the
nternet-based programs had some level of interactivity, 55% were

oderated by a health professional through synchronous (forum)
nd asynchronous (chat room) [58–60] communication. Finally,
nly one program included access to health records allowing users
nd others to view medical records and lab tests.

.2. Focus groups

.2.1. Participants
The characteristics of the participating health professionals,
atients and caregivers are shown in Tables 2 and 3, respec-
ively. The health professionals’ experience ranged from 2 to 29
ears as a physician, nurse, physiotherapist, psychologist, special
are counsellor, or orthopedic specialist. Of the patient and care-
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Table  2
Characteristics of health professional participants.

Participant Field of expertise Years of experience Care setting Purpose/overall objective

1 Neuropsychology and psychology 9 Hospital-based pain
management centre

Intensive functional
rehabilitation

2  Physiotherapy 29 Rehabilitation hospital Intensive functional
rehabilitation

3  Special care counsellor 2 Rehabilitation centre Social integration
rehabilitation

4  Orthopedic specialist 9 Rehabilitation centre Social reintegration
5  Nurse pain clinician 10 Tertiary pain management

unit
Reduce pain and improve
quality of life; provide teaching
and conduct research

6  Family medicine 12 Tertiary multidisciplinary
pain clinic

Evaluate and treat complex
pain syndromes

7  Physiotherapy 14 Rehabilitation hospital Provide functional
rehabilitation to help patients
return home

Table 3
Characteristics of patient and caregiver participants.

P Age Sex Self-reported
health statusa

Employment status High school completed Health status today
compared to the pastb

Obtain advice about
my health on internetc

1 42 M 50/100 On disability or sick leave No About the same as
usual

Disagree

2  69 F 80/100 Housework or family care Yes Worse than usual Strongly disagree
3  46 M 70/100 Full or part-time paid work No About the same as

usual
Strongly agree

4  43 F 50/100 On disability or sick leave Yes About the same as
usual

Strongly agree

5  47 F 45/100 On disability or sick leave Yes Worse than usual Strongly disagree
6  48 F 45/100 Unemployed Yes Worse than usual Agree
7  64 F 50/100 Retired No Worse than usual Agree
8  32 F 65/100 On disability or sick leave Yes Worse than usual Agree
9  67 F 40/100 Retired Yes Worse than usual Disagree

a Current health status from 0 (worst state) to 100 (best state).
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b Compared to your health in the past, is your health today: better than usual, ab
c Please rate the following statement concerning your computer usage: I use a 

trongly  agree.

iver participants, 78% were female and 67% had completed high
chool. All but one participant had a score below 80 out of 100 for
elf-reported health, and only one participant was  employed. The
ajority of the patients (55.6%) agreed or strongly agreed that they

sed the Internet to obtain advice about their health.

.2.2. Health professionals
Themes that emerged from the health professionals’ accounts

ere related to their experience working with chronic pain clients,
actors influencing pain management, and content of Internet-
ased program. The themes were related to the needs that the
ealth professionals perceived patients as having as well as their
wn professional needs to deliver optimal patient care.

Educating patients on what chronic pain care actually involves
merged as a key theme. All the health professional participants
aid they provided some kind of education to their patients at
he beginning of the treatment process. This provision of educa-
ion included: presenting treatment program activities to patients
n video orientation sessions, setting goals, teaching specific
oping skills, dealing with emotions, explaining the multidis-
iplinary/interdisciplinary approach because it is important for
atients to understand each care team member’s role. “It is primarily
bout education. So they understand the importance of interdisci-
linarity and the approach of using several management strategies
hrough various small tools. In a nutshell, everything involving educa-

ion is step one.”

The second important theme was patient attitude, belief and
ulture. According to the health professionals, the following patient
haracteristics had some influence on how patients managed their
e same as usual, worse than usual?.
ter to obtain advice about my health: strongly disagree, disagree, neutral, agree,

health and interacted with their health care providers. Patients’
attitude, belief and culture contributed to challenges to effec-
tive communication and the treatment process. This sometimes
resulted in denial of the health condition, the belief that pain is
only physical, medication being refused. “He says: I tried everything.
When someone tells me I tried everything, I say no, you haven’t tried
everything”. Cultural, gender and living environment (rural versus
urban) differences were also mentioned: “They [some patients] will
try to manage without medication and be stoic.”

Financial and legal issues were mentioned as other factors of
influence. The effects included missing scheduled visits and diffi-
culty accessing the Internet because of a lack or scarcity of financial
resources. According to some health professionals, pharmacologi-
cal treatment by the team is kept to a minimum if the patient is
engaged in disability benefit procedures or litigation with payors.

Most health professional participants also mentioned the end-
of-program crash encountered by individuals with chronic pain
when their pain management sessions end because they have
to leave trusted health professionals, may  encounter a lack of
flexibility in going back to work (difficulty securing a part-time
flexible position), and some consequences including reverting to
old behaviours. The health professionals also mentioned patients’
fear of acknowledging improvements in treatment because they
would need to explain their ‘unreadiness’ to return to work despite
the improvements in order to keep their disability benefits or get

them extended.

Deficiencies in care management for individuals with chronic
pain include the problem of long waiting lists and delays, lack of
needed referrals to other health professionals, lack of care tailored
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o specific conditions, lack of appropriate community services, poor
oordination of care and poor integration of all health professional
ervices. This is illustrated by the following quotes: “We don’t want a
iecemeal approach”, “It’s not what disease the patient has, but which
atient has the disease”, “Lack of integration of all the health care
rofessionals dealing with the patient simultaneously”.

For health professionals, health information technology and
nternet-based programs in particular can be considered a tech-
ology for education for individuals with chronic pain. Around
his theme, they mentioned different ways an Internet-based sys-
em can be used to improve certain aspects of care. The platform
hey suggested included not just computer-based systems, but also

obile devices with relevant applications, interactive TV, and flat
creens that can be used in waiting rooms by patients or in clinical
xam room by healthcare providers. “And if there are sites, plat-
orms must be mobile so that they [websites] are accessible on mobile
hones because . . . everyone under 40 has a smart phone or almost.”
n terms of the role of Internet-based tools in the healthcare sys-
em, some participants insisted that: “It (technology) doesn’t replace
uman contact”. Others were ready to use the system as a commu-
ication tool with their patients, including videoconferencing and

nstant messaging (e.g. via Skype®) to provide feedback to patients.
his was one of the factors they suggested might enhance patients’
eadiness to use the system.

In terms of content and organization,  most of all the health
rofessionals wanted the Internet-based program to be simple and
asy to use and be self-explanatory by providing information on
he pain management program, the roles of the different health
are team members, and the tools for patients. In this way, the
nternet-based program could be used by patients before their ini-
ial visit to the pain clinic. Other features that emerged during
he interaction between participants were a forum section, a fre-
uently asked questions section for patients and caregivers, and
ideo testimonials from peers. Also, the participants in one of the
wo focus group sessions suggested having ‘stratified access’ to the
nternet-based program. The tool would be organized by level of
nformation according to the care phase, and patients would be
iven the login details by the healthcare providers: for example, at
he primary care level (general practitioner/family physician visit),
hey would have access to the basic section of the Internet-based
rogram; at the specialty pain clinic, they would have access to

 more detailed section with lessons and tools provided by the
ealth professional concerned. The second focus group proposed
wo separate sections: a general public section and an optional
ersonalizable section.

.2.3. Individuals with chronic pain and caregivers
Themes from the patients’ perspective included the impor-

ance of personal characteristics, end-of-program crash, role of
edication, essential features for Internet-based programs, and

on-medical information including motivational content.
Personal characteristics was an important theme emerging

rom the two patient focus group sessions. Patients and caregivers
entioned anger, denial (difficulty accepting), stress, depression,

nd feeling useless.
Regarding their views on chronic pain treatment and manage-

ent, there were some similarities with health professionals, such
s the end-of-program crash:  “People who leave here [the chronic
ain program], they’re lost. It’s like a baby tiger or lion in a zoo, when
ou release [it] into the wild”. The patients who attended group ses-
ions would prefer subgroups by type of pain condition and more
ocus on individual needs (more homogeneous groups: by type of

ain or pain location, or more specialization of care). While most
f them acknowledged the role of medication, they mentioned
he problem of polymedication, often with different prescriptions
orm different doctors, and concluded that medication was a “nec-
edical Informatics 97 (2017) 109–119

essary evil”. Some participants mentioned their frustration and
disappointment with the healthcare system, including the feel-
ing of being “subjects in an experiment”. Some participants would
like to see more attention given to complementary and alternative
medicine (e.g. acupuncture, massage, homeopathy) while others
pointed out the related problem of belief (even with conventional
medicine) and cost: “whether it’s acupuncture or homeopathy, it’s all
the same. You have to believe.”

Self-management was  defined in different ways: find out how
to control the pain oneself, know how to manage or learn to live
with ups-and-downs, apply health information found on the Inter-
net, get used to new body limitations because of the pain.

Another theme related to the treatment and management of
pain was the problem of employment and income. Some patients
mentioned difficulty getting hired and/or absence of a recognized
diagnosis to qualify for disability benefits.

Essential features of an Internet-based program: patients
thought the tool should be simple, user-friendly with a little ani-
mation, bilingual, use language that patients can understand with
clickable definitions when necessary, and be accessible via mobile
devices. The program could have a basic section on chronic pain
and common problems such as depression, and different sections
by type of pain condition. The participants also mentioned the addi-
tion of a chat section moderated by health professionals (to make
it trustworthy), and a section for caregivers.

Regarding the content, the participants also suggested non-
medical activities of daily living. Information on lifestyle and social
support included practical tips (such as instructions or testimo-
nials on effective use of the keyboard to minimize pain), stress
management, diet for chronic pain patients, tutorials or question-
and-answer sections, legal procedures with respect to disability
status and benefits since “the battles that you have to deal with
are sometimes worse than your chronic pain”; “That’s right; it’s more
stressful than the whole thing”; “Websites that can help you get
through these painful processes, and it’s not the physical pain, it’s
the mental pain.” Some participants described the Internet-based
program as a support against loneliness and repository to access
the documents provided during pain management group sessions
“because even if you think you have all the answers, you don’t. And by
having somebody or some link you can go to, it gives an extra boost
to your morale.” “I love it because it would really keep me  motivated
and on the straight and narrow. I’d be able to feel part of something
instead of nothing, because right now, I’m in the middle of nothing.”

The participants also wanted pragmatic and motivational con-
tent such as daily thoughts or tips on the homepage and a
suggestion box: “As much [information] as possible you can get on
the website. The more information, the more knowledge, the better off
you are.”

While the majority of participants thought they would like a
system that provided a rating tool and showed progress: “That’d
be great. I’d like it, you know why? Because sometimes I forget what
I have”, at least one participant was  not interested for she did not
want to see “small bars going up and down” that would affect her
morale.

3.3. Summary of results from the literature and focus groups

Using the data gathered from the literature review and focus
group sessions, we summarized the features needed for an
Internet-based chronic pain self-management program (Table 4).
Features that emerged from the focus groups but were not iden-
tified in the literature included condition-specific information in

generic Internet-based programs, a “My  care team” page that could
show a diagram of the different health professionals involved in
the patient’s care with a brief explanation of how they inter-
act, non-medical information (lifestyle and social support) such
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Table  4
Characteristics and features needed for an Internet-based chronic pain self-
management program.

Content and design
features

Examples Gapsa

Automatic functions
Enriched
information
environment

- Importance of the
quantity of information
provided: not too much
information

-  Information provided in
a language patients can
understand with
clickable definitions
when necessary

� Lack of
knowledge

� Lack of
community
services

� Self-
management
support

- Repository of reliable
information, stratified
access according to
phase of care, i.e. health
professionals will
provide patients with
access to the appropriate
section of the system

- Non-medical
information (lifestyle
and social support) such
as practical tips, stress
management, legal
procedures with respect
to disability status and
benefits, community
services

-  Tutorials or
question-and-answer
section, suggestion box

-  Condition-specific
information

-  ‘My  care team’ page with
a diagram of the
different health
professionals and their
roles

- Video material on goal
setting, coping skills,
testimonials from peers

-  Section for family
members and caregivers,
including frequently
asked questions section

Automated tailored
feedback based on
individual progress
monitoring

- Dynamic decision
support system for
tailored information and
feedback

Automated
follow-up
messages

- Motivational content like
pop-up statements, reward
system for activity
participation, tips from
peers, daily positive
thoughts

Communicative functions
Access to advisor
for advice

- Integrated email
application

� Patient-
provider
communication

Scheduled contact
with advisor

- Chat-room application
for interaction with
health professionals

� Limited access
to healthcare

Table 4 (Continued)

Content and design
features

Examples Gapsa

Peer-to-peer access - Forum/chat-room
applications for
interaction with both
other users and health
professionals

Use of supplementary modes
Ubiquitous
accessibility

- Accessible via computer
and mobile devices,
relevant applications for
mobile devices

Multimediality - Provide material in
written, audio, video
formats

Password-
protected and
secure area for
personal health

- Provide access to
medication list

� Coordination of
care
records

a Categories of gaps identified from the articles and the focus group sessions.

as practical tips, legal procedures with respect to disability sta-
tus and benefits, directory of community services that patients
could rate and update, tutorials or question-and-answer section,
suggestion box, frequently asked questions section for caregivers,
and Internet-based programs accessible via mobile devices with
relevant applications.

4. Discussion

The strength of this study stems from the combination of focus
group data from both patients and healthcare providers with find-
ings from the literature based on existing Internet-based programs
for chronic pain management. This approach allowed us to make
recommendations not only concerning content (as was the case in
previous studies) but also the optimal features when developing an
Internet-based program, as well as future directions in the research,
development and implementation of Internet-based programs for
chronic pain care and management.

Internet-based chronic pain programs appear to be an accept-
able way for health professionals to provide chronic pain care
and self-management support, and studies have shown that ado-
lescents [59,61] as well as older adults [62] will use and can
benefit from online interventions. Several studies and reviews
have demonstrated the feasibility of Internet-based chronic pain
management programs as a complement to the usual care, and
studies have shown promising outcomes, such as modest improve-
ments, including better knowledge about chronic pain and how
to manage it, pain reduction, and enhanced functional status
[19,22,41,42,57,62–65]. The challenge is to develop Internet-based
programs that will be sustainable over the long-term and can be
integrated into the chronic pain care management process.

Our results showed that Internet-based programs may  also help
address the following gaps in the management of chronic pain: lack
of continuity of care, lack of self-management support, and diffi-
culty accessing psychological services, allied health professionals
(qualified therapists) and pain management specialists. The aim of
this study was to identify features for an Internet-based program
that would be beneficial in terms of improving chronic pain man-

agement by the care team and providing patient self-management
support.

While the objectives of the studies included in the literature
review ranged from describing the usability of Internet-based
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rograms to examining the feasibility and effectiveness of Internet-
ased interventions, there was a general lack of information on
he association between the Internet-based programs’ features and
utcomes. Features that seem to positively affect outcomes include
he integration of interactive features with personalization capabil-
ties and some monitoring by health professionals [57,61,66–68].
ccording to Riva et al., interactive features of Internet-based
rograms contributed to improving patient empowerment ‘while
urely static elements with information only did not’ [54]. With
he drop-out problem inherent to Internet-delivered health care
nterventions, interactivity is one feature that can encourage long-
erm engagement [58,59,66,69]. Even minimal therapist contact
nd tailored messages have been found to correlate with lower
rop-out rates [70–72]. For example, periodic telephone or email
ontacts was one way to improve motivation and adherence, and
he communication method can be tailored to individual prefer-
nces [73,74]. However, the current state of the literature does not
efine the degree of interactivity or appropriate amount of human
upport. It is also worth noting that no study mentioned the use
f quality appraisal tools to evaluate the quality of Internet-based
rograms [44,45,75–77]. Using tools such as the DISCERN question-
aire, a generic critical appraisal tool [77], or chronic pain-specific
ools such as the Quality Website Index (QWI) [45] and the qual-
ty score, including chronic pain technical and chronic pain quality
omponents [76], will help to compare results across studies and
enerate much-needed evidence concerning the effectiveness of
nternet-based chronic pain management programs.

The focus group approach used in this study is a good way  to
xplore people’s knowledge and experiences and observe interac-
ions related to a set of attitudes and experiences [78]. Conducting
eparate sessions for health professionals and individuals with
hronic pain was important for optimal interactions because the
nformation elicited is very much a function of group interac-
ion [79]. The focus group results showed some commonalities
etween the views and needs of health professionals and their
lients with chronic pain. Regarding the treatment and manage-
ent of chronic pain, both groups mentioned the end-of-program

rash and recognized the potential role of an Internet-based pro-
ram to help with the transition and post-program follow-up.
n end-of-program crash might be indicative of a high degree of
atisfaction with the multidisciplinary chronic pain management
rogram offered to participants and its short duration, an associa-
ion worth exploring in future studies. The role of Internet-based
rograms in the healthcare system was seen as complementary
nd not designed to replace face-to-face contact or alienate health
rofessionals. One health professional considered the possibility
f using an Internet-based program during consultations, as sug-
ested by Caiata Zufferey and Schulz [66], i.e., using the program as

 complement to the medical consultation in order to increase its
mmediate credibility and direct patients to use it. This may  encour-
ge patients to share information found on the Internet as recent
urveys found that only a minority of patients share pain-related
ealth care information found on the Internet with their health-
are providers [80,81]. Another theme common to both groups was
he financial issue related to employment and disability benefits,
hich affects the ability of individuals with chronic pain to pay

or allied health professional services that are needed when public
linic-based chronic pain management programs end.

Regarding the structure of the content of Internet-based pro-
rams, individuals with chronic pain suggested a common basic
ection and different sections specific to various types of chronic
ain. Health professionals suggested stratified access to infor-

ation based on the patient’s stage of advancement; a similar

ecommendation was made by the authors of the ‘Oneself’ tool
58,66]. While health professionals mainly considered Internet-
ased programs to be a technology for educating their clients,
edical Informatics 97 (2017) 109–119

individuals with chronic pain considered it to be a repository of
trustworthy documents to help them self-manage their pain, as
well as useful tips for daily living activities, including information
on diet and legal procedures with third-party payers. Trust was
mentioned as a determinant of the usage pattern of Internet-based
programs in previous studies [70,82]. Of the common features
identified from the literature review (Table 1), only the dynamic
decision support system was not mentioned by the focus group
participants. Conversely, only one Internet-based program has
integrated personal health records while the patient participants
in our study and other studies emphasized the need for and value
of these records [83–85].

Finally, the diversity of the platforms (computer, smartphone,
tablet) is important because not all people with chronic pain can
afford a computer. The next generation of Internet-based chronic
pain management programs should integrate applications (apps)
not only for obvious reasons of accessibility and flexibility but
also for security and trustworthiness, as 86% of apps for pain
conditions reported no involvement by healthcare profession-
als [86]. Future studies will also have to examine strategies to
improve engagement and investigate the association between spe-
cific mechanisms whereby features are expected to have an impact
on outcomes, including the care process, changes in individual
health behaviours, and improved patient function. The suggested
characteristics needed for an Internet-based chronic pain manage-
ment programs (Table 4), including the security aspects of such a
tool outlined by Wakefield et al. [87], will evolve as more informa-
tion and evidence become available.

4.1. Limitations

Only Internet-based programs that were the subject of
scientific publications and were designed to support patient self-
management and enhance patient-provider communications were
selected. The aim of the study was not to explore the effectiveness of
these online programs in terms of outcomes, but to identify the fea-
tures and modes of delivery; therefore, no quality assessment was
performed. Other limitations included the small size of the con-
venience sample, the absence of representatives from some health
professions in the focus groups such as occupational therapists, and
the fact that patient and caregiver participants did not have hands-
on experience with an Internet-based self-management program.
This may  explain why 44% of them did not support using the Inter-
net for health information, which points to the need to explore
ways to promote patient access to and interest in using online inter-
ventions. Nevertheless, since findings from the focus groups were
mostly supported by studies that conducted similar individual and
focus group interviews [88–90], we are confident that we were able
to identify the most relevant features to inform the development
of and evaluate an Internet-based chronic pain self-management
program in future research.

5. Conclusion

Internet-based programs contain automated, communication
and decision support features that can address information and care
gaps reported by patients and clinicians. However, non-medical
information, condition- and context-specific information, integra-
tion of personal health records, and the role of the different health
professionals in chronic pain management were not identified in
existing systems reported in the literature but need to be consid-

ered in the future development of Internet-based programs. While
the association between the features of Internet-based programs
and patient long-term engagement and outcomes is not clearly
established, the results of this study indicate that interactivity, per-
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Summary points
What was already known on the topic
• Self-management has the potential to optimize health out-

comes in the management of chronic pain
• Self-management support is rarely integrated into regu-

lar care team activities and the medical treatment patients
receive

• Adolescents as well as adults can benefit from online inter-
ventions

What this study added to our knowledge
• Minimum features needed for an Internet-based self-

management program include interactivity, personalization
and automated tailored messages

• Inclusion of non-medical information such as lifestyle and
tips from peers is as important as medical information
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Proc./AMIA Ann. Symp. (2001) 508–512.
• Need to empirically determine the association between
different features of Internet-based programs and health out-
comes

onalization and tailored messages as well as therapist contact are
ikely to maximize the effectiveness of an Internet-based chronic
ain program in enhancing self-management.
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