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ABSTRACT

Introduction Multimorbidity refers to the presence of

two or more chronic health conditions within one person,
where no one condition is primary. Research suggests that
multimorbidity is highly correlated with chronic pain, which
is pain lasting longer than 3 months. Psychotherapeutic
interventions for people living with chronic illness have
resulted in reduced symptom reporting and improved
psychological well-being. There is a dearth of research,
however, using online psychotherapy for people living with
multimorbidity where chronic pain is a central condition.
This study will compare the effectiveness of an online
acceptance and commitment therapy (ACT) intervention with
a waiting list control condition in terms of improving health-
related quality of life (HRQoL) and reducing levels of pain
interference in people with chronic pain and at least one
other condition.

Methods and analysis 192 adult participants with non-
malignant pain that persists for at least 3 months and at least
one other medically diagnosed condition will be randomised
to one of two study conditions. The experimental group will
undergo an eight-session internet-delivered ACT programme
over an 8-week period. A waiting list group will be offered the
ACT intervention after the 3-month follow-up period. HRQoL
and pain interference will act as the primary outcomes. Data
will be analysed using a linear mixed model and adjusted to
account for demographic and clinical variables as necessary.
A Study Within a Trial will be incorporated to examine the
effect on recruitment and retention of showing participants
an animated educational video.

Ethics and dissemination Ethical approval has been granted
by the Research Ethics Committee of the National University
of Ireland, Galway. Dissemination of results will be via peer
reviewed journal articles and conference presentations.

Trial registration number ISRCTN22343024.

Strengths and limitations of this study

» Interventions for people with chronic health prob-
lems tend to focus on one condition, and do not
account for other symptoms or conditions a person
may have.

» Research has shown that people with chronic pain
typically have at least one other chronic health con-
dition. To our knowledge this is the first randomised
control trial to target the improvement of important
health outcomes for people with chronic pain and
multimorbidity.

» The aims of this study are novel and would provide
useful information for both the applied and research
communities, as well as potentially reducing pain
interference and improving health-related quality of
life for patients.

» This is the first study to adopt acceptance and com-
mitment therapy (ACT) for multimorbidity and chron-
ic pain and there may be issues with the adaptation.
That said, the adaptation for the current study was
supervised by a clinical psychologist who specialis-
es in ACT and chronic pain and we do not envisage
any issues, moreover, the efficacy of the programme
as an intervention, is an empirical question and one
which the study aims to answer.

INTRODUCTION

Background and rationale

Multimorbidity

Multimorbidity is defined ‘as the co-existence
of two or more chronic conditions, where
one is not necessarily more central than the
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others’. (Boyd and Fortin, p453)" Traditionally, medicine
has taken a single disease approach to the management of
chronic conditions." However, as Boyd and Fortin among
others® * suggest, such an approach to disease manage-
ment is becoming increasingly untenable as greater
numbers of people present with multiple conditions.
In fact, as Violan et al* highlight, multimorbidity is now
considered the norm rather than exception in primary
care patients and some, including Salisbury,” acknowl-
edge that managing multimorbidity is the most important
task facing health services in developed countries.

Risk factors and prevalence
Prevalence estimates of multimorbidity vary from country
to country. For example, recent research in Australia
suggests that 25.5% of the population live with multimor-
bidity,” while in Scotland the prevalence of multimor-
bidity is reported to be 23.2%,” and in Ireland 45.3%
of the population are reported to have multimorbidity.”
Indeed, prevalence rates of multimorbidity vary between
subsets of different populations and are often found to be
higher for those people who attend medical services. For
example, Fortin and colleagues found that 90% patients
in primary care in Canada had more than one condition,’
while in an Irish study, 66.2% of patients in primary care
had multimorbidity.®

Although prevalence rates vary across populations and
groups, it is clear that increasing numbers of people are
developing multimorbidity. The rise in multimorbidity
is due in part to improving technology, advancements
in medicine and better health policies.” In terms of risk
factors however, research has shown that the most reli-
able predictor of multimorbidity is age. For example, one
study found that the prevalence of two or more co-ex-
isting medical conditions in the age groups of 18-44 years,
45-64years, and 65 years and older were, 68%, 95% and
99% respectively.7 While multimorbidity is positively
correlated with age, it must be noted that it is not only
the burden of older generations, as Aghorsangaya et al'’
found that 70.2% of their sample under the age of 65
live with multimorbidity. Risk factors, including socioeco-
nomic status, adverse childhood experiences,” poor phys-
ical activity and risky health behaviours (eg, smoking) are
also important contributors to multimorbidity.®

Impact

Living with multiple chronic conditions has debilitating
physical, psychological, social and financial consequences
for a person and their family. Specifically, multimorbidity
increases the risk of engagementwith healthcare providers
(ie, hospitalisations), loss of physical functioning, depres-
sion, anxiety, polypharmacy and ultimately has an impact
on a person’s health related quality of life (HRQoL)."" ?
HRQoL is a health outcome measure which is an indi-
cator of an individual’s overall well-being, and it is typi-
cally used to assess the effectiveness of interventions;
it is therefore a predictor of treatment success and it is
increasingly used to support ‘allocation decisions in the

healthcare sector’.’® Research has shown unequivocally
that chronic disease has a negative impact on HRQoL' '%;
and it has been found that having multiple chronic condi-
tions has an exponential impact on a person’s well-
being."” Therefore, there is an interaction effect rather
than a cumulative effect of multimorbid chronic condi-
tions on HRQoL." Due to the increasing prevalence of
multimorbidity and the burden of living longer with these
conditions, the aim of improving HRQoL for people with
multimorbidity has now become central to the focus of
health practitioners.'

Chronic pain and multimorbidity
Chronic pain is defined as ‘an unpleasant sensory and
emotional experience associated with actual or poten-
tial tissue damage, or described by the patient in terms
of such damage’ that persists for a period in excess of 3
months."” Chronic pain is a major public health problem
that can have debilitating physical, emotional, psycho-
logical and financial consequences for those individuals
living with it.'"""® Prevalence estimates for chronic pain
vary, 1 1920 however one recent study found that 35.5%
of the Irish population were living with chronic pain.'*
Chronic pain is highly correlated with multimorbidity,
and consistently appears as one of the most common
conditions in those identified as having multimorbidity.”
For example, in one Canadian study that examined the
prevalence of disease-combinations, sixteen common
disease pairs were identified, with chronic pain appearing
in six of the combinations. Further, from the five most
common disease triads identified in the same study,
chronic pain was involved in three of these combina-
tions.” Boyd and Fortin' noted that if a person had one
chronic condition they were quite likely to also have
another. Considering that over a third of the Irish popula-
tion are reported to have chronic pain, and chronic pain
is highly correlated with multimorbidity, it is important
that research accounts for the relationship between the
two.

Psychological interventions for multimorbidity and chronic pain
Cognitive—behavioural therapy (CBT) is frequently used
when a psychological treatment is required as part of a
multidisciplinary rehabilitative process for people with
chronic conditions and has been employed widely, for
example, with people who live with chronic pain.*"
Although CBT-based treatments are effective with many
disorders, this is not the case for all conditions.?! As
a result, research has investigated the effects of other
psychotherapeutic approaches.”** Recently, acceptance
and commitment therapy (ACT) has gained support for
improving HRQoL in people living with chronic condi-
tions.”**

Whereas CBT focuses on the reduction of symptom-re-
lated distress, ACT promotes ‘psychological flexibility’
(ie, the ability to engage with the present momentin a way
that facilitates long term values). From the perspective of
ACT, increasing psychological flexibility for a person with
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a chronic condition is a multistep process established by
six core principles: acceptance of all experiences, both
positive and negative; recognition of core personal values;
committed action towards those values; psychological
defusion; emphasis on the present moment; and sense
of self as a context.” ACT has been used as a psycholog-
ical intervention to improve functioning and quality of
life for people living with numerous chronic conditions,
including depression,26 tinnitus,27 diabetes,28 camcer,29
post-traumatic stress”’ and chronic pain.”

Indeed, a recent systematic review in the area of
chronic pain™ found that ACT interventions were effec-
tive when compared with inactive treatment compari-
sons for improving physical functioning and reducing
distress. Another systematic review of ACT in the context
of chronic disease and long-term conditions found
promising evidence to suggest ACT can be efficacious
as a treatment in a number of ways, including disease
self-management, despite the low number of high quality
research studies using ACT as an intervention.”

ACT online

Traditionally, psychotherapeutic interventions, such
as ACT, have been administered face-to-face when a
client meets with a therapist. This face-to-face approach,
however, is subject to numerous constraints including
direct and indirect costs, high labour demands, long
waiting lists, mobility and accessibility issues, and shortages
in appropriately trained healthcare professionals.”** The
provision of one-to-one therapy is therefore not currently
feasible for wide-scale health interventions. To negate
these limitations, researchers have begun to admin-
ister psychological interventions online.*’ *** These
programmes provide standardised psychological treat-
ment over the internet and are promising in their cost-ef-
fectiveness and accessibility, as results have shown them
to be efficacious.”’ For example, one recent randomised
controlled trial examined the effectiveness of an online
ACT intervention for people living with chronic pain.*
Participants were randomly assigned to an online treat-
ment group for 7 weeks, or to a control group that partic-
ipated in a moderated online discussion forum. Results
showed that participants in the experimental group
demonstrated increased activity engagement and willing-
ness to experience pain and reductions were found on
measures of pain-related distress, anxiety and depression.
Furthermore, these improvements were maintained at a
6-month follow-up.**

Objectives

There is a large body of research that supports the use
of psychotherapy and internet-delivered psychotherapy
for people living with chronic pain. However, there is
a dearth of research that attempts to improve HRQoL
for people living with multimorbidity using any form of
intervention, and there is no research that specifically
examines the delivery of any form of psychotherapy
to improve HRQoL and reduce pain interference for

people living with multimorbidity where chronic pain
is a feature. Moreover, ACT interventions for people
living with chronic illnesses tend to be symptom-specific
and target a particular disease; however, it is clear that a
large proportion of people with one chronic illness live
with one or more additional chronic conditions. In light
of these issues, the proposed randomised control trial
will examine the clinical effectiveness of an internet-de-
livered ACT intervention for people living with multi-
morbidity featuring chronic pain. It is hypothesised that
people in the ACT treatment group will report significant
improvements in pain interference, HRQoL, physical
functioning, emotional functioning and rating of overall
improvement, relative to a waiting list control group.

Trial design

The design is a single-blind randomised controlled trial
comparing the effect of an internet-delivered ACT inter-
vention with a waiting list control condition on HRQoL
and pain interference (primary outcomes) for people
with multimorbidity where chronic pain is one of their
conditions. This protocol will be reported in accordance
with the Standard Protocol Items: Recommendations for
Intervi?tional Trials guidelines (online supplementary
file 1).

METHODS: PARTICIPANTS, INTERVENTIONS AND OUTCOMES
Study setting

The intervention is delivered in an online format and
therefore participants can complete the intervention in
their own homes. Study coordination and analysis will
occur in the Centre for Pain Research at the National
University of Ireland (NUI), Galway.

Eligibility criteria

Inclusion criteria: aged at least 18 years, the presence of
two or more chronic conditions (including chronic pain)
reported by the patient as having been diagnosed by a
doctor, resident of Ireland, access to a computer/tablet
and the internet, not currently undergoing any form of
psychological treatment, sufficient competence in the
English language (as determined by the participant) to
complete the various elements of the study, informed
consent is required. Exclusion criteria: severe cognitive
impairment or psychiatric disorder that would interfere
with the person’s capacity to complete the study.

Patient involvement

This study is based on a previous programme conducted at
the Centre for Pain Research at NUI Galwaly.33 Participant
feedback (priorities, experiences and preferences), from
that trial, and the pilot for this RCT were incorporated
into the design of the intervention and the data collec-
tion. Patients will not be formally involved in recruitment
for the study, but patient advocacy groups will be involved
in promoting the study. We will communicate the results
to participants by email when they are available.
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Interventions

Experimental group

The treatment protocol is almost identical to that used
in a previous study by Hayes et al examining the clin-
ical and cost effectiveness of an internet-delivered ACT
intervention for people living with chronic pain.”> The
intervention was derived from an ACT treatment manual
specifically devised for people with chronic pain** and
adapted for online dissemination. Hayes et al utilised
other resources™™ and a team of healthcare profes-
sionals, including physiotherapists and clinical psychol-
ogists who specialise in chronic conditions and ACT
treatments to revise the material so that it was modified
accordingly and was suitable for online delivery.” Thus,
the online ACT treatment designed by Hayes el al is a
robust adaptation and has been adopted for the purposes
of the current research.

Appropriate changes to the content were made, so that
the ACT programme designed by Hayes et al can be used
in the current study for people with multiple conditions
rather than for chronic pain only. The core concepts,
homework, metaphors and mindfulness exercises, have
for the most part, not been altered in any way. The only
amendments necessary to the Hayes et al. ACT treatment
programme were to alter the content that referred to
symptoms of chronic pain specifically to instead refer to
living with multimorbidity.

The experimental treatment will consist of eight
sessions over an 8week period and will be hosted on
the NUI Galway, Centre for Pain Research Website. The
programme will be delivered via an interactive online
platform, and will consist of information, homework
assignments, relevant metaphors and mindfulness exer-
cises. The focus of this treatment protocol is on increasing
psychological flexibility by developing acceptance, pres-
ent-focused awareness and engagement in values-based
action. An overview of the treatment is provided in table 1.

Over the course of the trial, participants in the exper-
imental group will receive an automated weekly email
reminder to complete each session. Adherence to the
intervention will be monitored through login data.
There is no clinician contact, and the programme is
self-guided, with researchers only contacting partici-
pants (by phone or email) to prompt them should they
fall behind. If a participant wishes to discontinue their
involvement they will be withdrawn from the interven-
tion and this will be reported as attrition. Technical
questions and other queries are answered by email by
the research team.

Waiting list control group

The waiting list control group will continue with their
usual care, and will be contacted by the research team to
complete questionnaires at 8 weeks postallocation and at
3 months follow-up. They will then be offered the oppor-
tunity to use the online ACT intervention following the
3-month follow-up assessment.

Outcome measures

Demographic and clinical information

Participants will be asked to provide details regarding
age, gender, highest educational attainment, occupa-
tional status and relationship status as well as number and
type of chronic conditions and duration of their condi-
tions (including Body Mass Index) using a multimor-
bidity checklist. Some details about previous and current
medical and alternative treatment will also be collected.

Primary outcome measures

Brief Pain Inventory-Short form

The Brief Pain Inventory (BPI)-Short form™ is a 9-item
instrument that measures the interference and severity
of a person’s pain and the impact of their pain on their
daily functioning, and is a standardised and widely used
measurement tool for assessing chronic pain. The first
eight items ask the person to provide demographic infor-
mation, medicinal measures to alleviate pain symptoms,
to identify locations of pain and to rate their pain severity
from 1 to 10 (10 being the most severe pain) on a visual
analogue scale over the past 24hours. Item 9 is further
divided into seven sub-items, examining interference
with function. The subitems can then be grouped into
those assessing physical functioning (ie, general activity,
walking ability and working ability), those assessing
psychological functioning (ie, mood, relations with other
people and enjoyment of life) and one item investi-
gating the extent to which pain affects sleep. The BPI has
demonstrated good construct validity, adequate internal
consistency,49 Cronbach’s alpha, 0=0.88and acceptable
test-retest reliability.50

Twelve-Item Short Form Survey

The 12-Item Short Form Survey (SF-12) is a standardised
instrument used as a measure of HRQoL.”" A shortened
version of the SF-36,% it reduces participant burden while
still providing sub-scale scores across eight health domains
(general health, physical functioning, emotional role
limitation, physical role limitation, mental health, bodily
pain, vitality and social functioning). It also produces two
summary scores, a Mental Component Summary and a
Physical Component Summary of HRQoL™ with lower
scores on these scales representing lower quality of life.
Both the overall score and the summary scores will be
analysed, although the overall score will be the one of
interest as primary outcome.

Secondary outcome measures

Acceptance and Action Questionnaire Il

The original Acceptance and Action Questionnaire
(AAQ)54 has been used extensively with chronic condi-
tions,29 9556 and the AAQ—II53 is widely used in measuring
psychological inflexibility and experiential avoidance.
The AAQ-IT is a 7-item questionnaire, in which partic-
ipants rate their responses to each item on a 1-7 scale
in terms of how likely they are to accept or avoid aver-
sive thoughts and feelings (1="never true’ and 7=‘always
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Table 1 Overview of the internet-delivered ACT intervention programme

Week Session

Summary of content

1 Session 1

2 Session 2

3 Session 3

4 Session 4

5 Session 5

6 Session 6

7 Session 7

8 Session 8

>
>

>

vy

v

VYV YVYYYVYYVY VYVYY

v vvyy

v

VYVYVYY Y

Introduction to the ACT programme and programme overview.

Review of treatment history and evaluate it in terms of how it has worked relative to the
participant’s goals and expectations.

Review the interactions between thoughts, feelings and function, which often serve to make
each other worse (eg, become a ‘vicious cycle’).

Introduce the idea that change is possible - not based on symptom reduction but on aiming
to alter function.

Introduction to mindfulness technique.

Homework assignment: check in with self daily and focus on activities.

Introduction to the concept of acceptance and how one’s experience of their symptoms from
their various conditions may limit participation in valued activities.

Explanation of values.

Mindfulness explanation and debrief.

Homework assignment: Mindfulness practice daily.

Identification and clarification of values.
Assessment and rating of values.

Discrepancy between values and current function.
Leave on a stream mindfulness exercise.
Mindfulness debrief.

Homework assignment: Mindfulness practice daily.

Barriers to pursuing values.

Overcoming barriers.

Swamp metaphor—exercise exploring the possibility for values-based action even with
aversive experiences. Discussion on the concept of willingness and unwillingness to have
discomfort.

Body scan mindfulness exercise.

Goal setting exercise in line with three chosen values.

Discussion on fluctuating levels of high and low functioning and benefits of activity pacing in
order to achieve a more consistent level of activity from day to day.

Homework assignment: Record performance over the next week regarding carrying out
specific actions and pacing of activities and practice mindfulness every day.

‘Tricks of the mind’ exercises to raise awareness of language-based influences on function.
Cognitive defusion exercises—finding a place to sit metaphor, get off your butts exercise,
milk exercise, passengers on a bus exercise and ‘buying’ thoughts.

Homework assignment: practice mindfulness and cognitive defusion techniques daily.

Planning and action.

Willingness and committing to action.

Mindful walking exercise.

Homework assignment: commit yourself to action.

Emphasis on commitment to actions and values even when barriers exist and future planning
- this is a ‘lifelong assignment’.

Preparation for relapses and setbacks.

End of programme.

Recap on topics covered throughout the programme.

ACT, acceptance and commitment therapy.

true’). The higher the participant scores overall, the
greater the level of psychological flexibility. While there
have been criticisms of the AAQ-IT"* it has good content,
construct, convergent and predictive validity,49 and satis-
factory reliability.57

Chronic Pain Acceptance Questionnaire-8
The Chronic Pain Acceptance Questionnaire-8 (CPAQ-
8)”—a shortened version of CPAQ™—is an 8-item

questionnaire and is rated on a scale from 0 to 6 (0=‘never
true’ and 6=‘always true’). The questionnaire contains
two subscales; pain willingness and activity engagement
which are summed to indicate overall acceptance of
pain. The CPAQ-8 has been validated in various popula-
tions,” * has adequate to good reliability and consistency
with Cronbach’s alpha coefficients ranging from 0.69 to
0.86 and good test-retest reliability with an overall score
correlation of 0.81.%"
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Multimorbidity lliness Perceptions Scale

The Multimorbidity Illness Perceptions Scale (MULTI-
PleS)® was developed to measure patient illness percep-
tions in the context of multimorbidity. Illness perceptions
are a person’s thoughts and feelings about their disease.
The MULTIPIleS is a 22-item questionnaire. The respon-
dent indicates their level of agreement with each item on
a Likert scale; the first 16 item scores range from 0 to 3,
where ‘0’ indicates that a person ‘strongly disagrees’ with
an item and ‘3’ indicates that a person ‘strongly agrees’
with an item, and the remaining six items range from 0 to
5. Overall, the 22 items comprise five subscales; emotional
representation, treatment burden, prioritising condi-
tions, causal link and activity limitations. We will analyse
the responses to the MULTIPleS across our three time
points to assess for change overall or in these subscales.
The MULTIPIeS is relatively new - Gibbons et al”® found
that the scale provided a good fit to the Rasch model and
demonstrated evidence of reliability and validity for each
of the subscales.

Patient Health Questionnaire-9

The Patient Health Questionnaire-9 is a widely used
measure of depression.63 Items relate to the criteria for
depression in the Diagnostic and Statistical Manual of
Mental Disorders (Version 5), and are scored on a 4-point
Likert scale, ranging from 0 (‘not at all’) to 3 (‘nearly
every day’). Higher scores indicate the person meets
more of the symptom criteria, scores above 10 indicates
moderate depression and scores above 15 indicates a
clinical case of moderately severe depression. It has been
used and validated with chronic condition populations.'”

General Anxiety Disorder-7

The General Anxiety Disorder 7 (GAD-7) a validated and
standardised measure, will be used to measure anxiety.”*
The 7-item questionnaire presents items relating to how
often over the past couple of weeks a person has felt both-
ered by the seven DSM V criteria symptoms of generalised
anxiety disorder. Items are scored on 4-point Likert scales
ranging from 0 ‘notatall’ to 3 ‘nearly every day’. A higher
overall total score indicates greater symptom severity.

Client Services Receipt Inventory

The Client Services Receipt Inventory (CSRD)®  has
been used widely in research examining the cost of
chronic pain18 6667 and has been shown to be a valid
measure of frequency of health service use.” Medica-
tion and health service use will be measured at base-
line, posttreatment and follow-up, using a modified
version of the CSRI. As medication use will most likely
vary throughout the trial, change in medication use
(including prescribed and over-the-counter medications)
will be examined in post-treatment analysis.

Study timeline

Interested participants will complete a screening ques-
tionnaire that will determine whether they satisfy the
inclusion criteria, they will then complete another

questionnaire that will capture demographic informa-
tion and baseline data. Potential participants will receive
a scripted phone call involving a further explanation
and an opportunity to ask questions. They will then be
randomised online to either the intervention or control
group. Both groups will be asked to complete question-
naires at postintervention (8 weeks) and at follow-up (3
months). Participants in the waiting list control will then
receive access to the programme. The process is outlined
in the schematic diagram of participant flow (online
supplementary file 2). As a point of note, a study within
a trial will be conducted examining the effect of a short
video on retention.

Sample size

In line with statistical convention and Cohen’s recom-
mendations,” a sample size of 77 per group (total=154)
will have the desired power of 0.8, with a 0.025 alpha level
to detect a medium effect size (d=0.50to 0.79) and both
a significant clinical (ie, five point difference or one-half
its SD)® and statistical difference in HRQoL between the
experimental and control groups based on a two-tailed
independent samples t-test. In accordance with the results
of a previous study using online ACT for chronic pain,*
using an alpha value of 0.025 and a desired power of 0.8,
a total of 124 participants (62 per arm) are required to
detect a medium difference in pain interference between
the experimental and control groups. When calculating
both sample sizes, an alpha value of 0.025 was used to
account for multiple primary outcomes.

In order to detect both primary outcomes, the larger
sample of 154 will be used. A recent study protocol with a
similar design to the current study reported an expected
20% participant attrition rate between time 1 and time
3.* To take account of this potential attrition rate, 192
participants will be recruited in the current study (96 per
arm).

Recruitment

Participants will be recruited through advertisements
about the study across a variety of contexts. Advertising
will be done through websites that provide information
on various chronic conditions typically found in an Irish
context. Advertisements will also be posted in any rele-
vant publications, forums or discussion boards where
potentially interested parties are identified, and through
social media and the website of the Centre for Pain
Research at NUI Galway. Furthermore, information will
be given to relevant healthcare professionals, groups and
communities to disseminate about the trial as they see fit.
Interested people will be directed to a website (Centre for
Pain Research, at NUI Galway) where the trial is based,
and encouraged to read additional information about
the trial before they sign up. Potential participants will be
told they can contact the research team should they have
any questions or wish to clarify any information before
they apply to participate.
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METHODS: ASSIGNMENT OF INTERVENTIONS

Allocation

When a participant agrees to take partin the trial they will
be randomly assigned to the intervention or waiting list
control group using random permuted blocks to ensure
groups are balanced. Randomisation will be performed
using a custom-written script, administered from a pass-
word-secured server. As such, researchers do not hold
influence in the allocation process.

Blinding

For initial analysis, the data analyst will be blinded to
group allocation; however, because the trial delivers a
psychological intervention, it is not possible to blind the
participants to the groups they are in.

METHODS: DATA COLLECTION, MANAGEMENT AND ANALYSIS
Data collection methods

All outcome measures administered at preintervention,
postintervention and at 3-month follow-up are self-report
and will be conducted online using the survey software
Limesurvey (www.limesurvey.com). The participant attri-
tion rate and any adverse events that may occur for the
participants while they complete the intervention will also
be recorded. Unless participants formally discontinue the
study, attempts will be made to collect outcome data.

Data management

All study information will be collected online, using
surveying software installed on a secure server managed
by the research team at the Centre for Pain Research,
School of Psychology, NUI Galway. The software and
server are password protected and only two members
(BEM and LLO) of the team hold the password. Non-iden-
tifiable information will be exported from the surveying
software as needed, and shared only with the research
team on secure computers based within the Centre for
Pain Research at NUI Galway.

Statistical methods

Data will be analysed using the principles of intention-
to-treat analysis. Date will be summarised by appropriate
graphical (eg, box plots, labelled scatter plots and case
profile plots) and numerical methods (eg, frequency
counts, means, medians, SD and quartiles). The first
primary outcome measure, the SF-12, produces scores on
eight subscales and two summary scores which are trans-
formed into a 0-100 scale. As such, the data from the
SF-12 will be treated as a continuous variable,70 and the
data from this measure over time (eg, baseline vs postin-
tervention vs 6-month follow-up) will be analysed using a
linear mixed model and adjusted accordingly to account
for demographic and clinical variables as necessary. The
second primary outcome, pain interference, measured by
the BPI short-form, is scored by calculating the mean of
seven different interference items; walking, work, mood,
enjoyment of life, relations with others, sleep and general

activity. The pain interference data are rated on a scale
of 0-10 and will be treated as a continuous variable and
analysed as above. The secondary outcome measures
will be treated as continuous variables also and anal-
ysed in a similar fashion. Each hypothesis will be tested
using a two-tailed analysis at 0=0.051evel of significance,
and missing data will be treated using multiple imputa-
tion analysis. A Bonferroni adjustment will be applied to
results in order to account for the presence of multiple
outcomes. All analyses will be completed using SPSS
V.22™ and Stata IC V.13 (StataCorp, 2013).

METHODS: MONITORING

Data monitoring

All study information will be collected online, using
surveying software installed on a server managed by the
research team. The software and server are password
protected. Non-identifiable information will be exported
from the surveying software as needed, and shared only
with the research team.

Adverse events

Adverse events will be recorded. No harm is anticipated to
arise from participating in this study. However, as with any
psychotherapeutic intervention there is a slight chance
that some content or their participation will cause distress
to some participants. Participants will be made aware,
should such an event arise, to contact a member of the
research team who will refer them to appropriate support
services. In addition, clinical staff within the Centre for
Pain Research will be on hand to offer additional support
if necessary.

ETHICS AND DISSEMINATION

Protocol amendments

In the event that amendments are made to the protocol,
the trial registration will be updated. This study is based
on a previously run study, as such significant changes are
not anticipated, in the event that changes occur they will
be communicated to participants via email.

Consent

Consent will be obtained electronically prior to enrolling
in the study (online supplementary file 3). In addition, a
phone call will offer participants the chance to formally
withdraw before allocation.

Confidentiality

All study-related information will be stored securely at
the Centre for Pain Research, School of Psychology, NUI
Galway, where the research is taking place. Electronic data
will only be accessible to the research team and will be
stored on secure computers that are password-protected.

Access to data
Members of the research team will have access to the
data during analysis. Anonymised participant level data
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and statistical code will also be available to researchers
on request.

Ancillary and post-trial care

Given the nature of the study, it is not anticipated that
participants will experience adverse effects. In the event
that this occurs, participants are encouraged to contact
the research team for further advice.

Dissemination policy

The findings of the trial will be submitted for publica-
tion in peerreviewed journals and will be disseminated
through conference presentations.
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