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Abstract

Objectives: Telehealth platforms have become a crucial part of healthcare since the onset of the COVID-19 pandem-
ic. The primary aim of this cohort study was to investigate pain outcomes, following telehealth group-based pain
management programs (GPMPs) with a focus on comparing subjects who were readier to change (RTC) maladaptive
pain behaviors prior to intervention versus those subjects who were less ready to change.

Methods: Subjects were divided at baseline into one of 2 cohort groups; the exposed group (more RTC) and unex-
posed group (less RTC). There were 5 separate telehealth GPMP groups each consisting of subjects from both cohort
groups. Each group met once a week via zoom software and ran over a course of 6 weeks in which Chronic Pain
(CP) self-management techniques were taught. Pain outcome measures were taken at baseline and at after the final
telehealth GPMP.

Results: The unexposed group scored greater magnitude in change of scores from pre-to-post intervention in which
these changes all signified improvements in scores following the telehealth GPMPs. The primary pain constructs
examined being pain self-efficacy, pain catastrophizing and pain kinesiophobia all showed moderate to large effect
sizes between the groups; Cohen’s d= 0.55, 0.77 and 0.65 respectively.

Conclusions: Within and post the COVID-19 pandemic, telehealth GPMPs have a clinically relevant role to play in
the self-management treatment of patients with CP. Understanding individuals" levels of RTC prior to running tele-
health GPMPs, seems to be an important factor in predicting improvements in various CP outcomes.

Keywords: Telehealth, Group Pain Management, Chronic Musculoskeletal Pain, Readiness to Change, Maladaptive Pain Behaviors.

Introduction jor life domains including work, social, recreational, and self-care

Chronic musculoskeletal pain, a multifaceted experience, has sub-
stantial consequences on patients themselves, as well as on their
families, relationships, social and professional lives, and ultimate-
ly causes a decline in quality of life (QOL) for both the patients
and their families [1, 2]. National estimates of high-impact chronic
pain (CP) can help distinguish individuals with restrictions in ma-

activities from those people whom seem to preserve normal life
activities despite their CP experiences [3]. This provides better in-
sight into populations who seem to be in need of pain services [3].

One of the central goals of pain management intervention is to in-
crease patients’ readiness to engage in pain self-management [4].
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Group-based self-management practices developed within behav-
ior modification and behavior medicine have been used substan-
tially in the management of a wide variety of common medical dis-
orders with encouraging results. The use of group therapy allows
the emergence of self-reliance to be brought about within patients
with CP. Patients experiencing CP commonly feel isolated and
misunderstood. Thus, group therapy fulfils a supportive role by
permitting disclosure of thoughts and feelings to others who have
mutual circumstances. This in turn leads to a heightened sense of
legitimacy for the patient, internal locus of control and, therefore
allows for peer group support and encouragement [5, 6].

Although there is limited research that examines group-based
pain management telehealth program interventions, there is gen-
eral support for telehealth care in general medical practice [7, 8].
Based on restrictions set up during the COVID-19 pandemic, such
as the necessity for social distancing, telehealth became and has
continued to be an essential and integral component of healthcare
delivery. In addition, common geographical barriers and access to
healthcare for patients in the community who are living with CP,
consultations with pain specialists, is often difficult. Notably, pain
specialists are generally concentrated in urban areas [9, 10]. Ulti-
mately “TelePain” bridges physical distances through the use of
video, web and telephone conferencing technologies to increase
access to chronic pain management” [9].

Telehealth, in terms of pain management, has been found not only
efficacious in monitoring and adjusting analgesic medication, but
also for the delivery of non-pharmacological treatments such as
pain self-management strategies. These self-management strate-
gies include Cognitive Behavioral Therapy (CBT), mindfulness
based intervention, acceptance commitment therapy and moti-
vational instructions for exercise based treatment [11-17]. The
research that has been completed to date, examines, for the vast
majority of cases, only one-on-one pain management telehealth
consultations. However, with reference to the COVID-19 pandem-
ic social distancing guidelines, there have been a few quantitative
and qualitative studies where group-based telehealth programs
were investigated. Overall, these studies revealed that subjects
did receive benefit and a feeling of safety from the group-based
telehealth programs and had positive experiences [18, 19]. Fur-
thermore, these studies also demonstrated the encouraging result
that telehealth group interventions increase population numbers
and accessibility to pain management, particularly for those indi-
viduals who may face geographical barriers to healthcare [18, 19].

A recent scoping review around group and individual telehealth
for CP, found a total of 446 studies with merely 2 of these stud-
ies analyzing group-based telehealth interventions [20]. Wallace

et al (2022) identified as one of 4 main themes emerging from the
studies, the notion of managing behavior in patients with CP. The
above studies further highlight the need for the current research
to examine telehealth group-based pain management programs
(GPMPs) with potentially an even more focused lens on maladap-
tive pain behaviors. The current research sought to understand if
pain outcomes following telehealth GPMPs were readier to change
maladaptive pain behaviors at baseline, versus those who were less
ready to change.

The Transtheoretical Model (TTM) is aimed at understanding in-
dividuals behavioral changes and describes how people move dy-
namically through five different stages of behavioral modification
[21, 22]. This might occur as a result of a direct intervention/be-
havioral changes or may occur naturally. The TTM is understood
to go through a number of stages of readiness to change (RTC)
including, precontemplation (not intending to make changes or de-
nying the need to change), contemplation (seriously considering
making changes), preparation (starting to make small changes),
action (actively engaging in changes for less than 6 months) and
maintenance (maintaining changes for more than 6 months) [22].
Notably, the current research was not designed to predict which
subjects with CP may move through the TTM stages. However,
it must be emphasized that the TTM acts as a central guideline to
positive health-behavior changes, including CP behavioral chang-
es [22]. Therefore, this theoretically suggests that the TTM can be
used prior to a pain management intervention as a possible predic-
tor of changes in patients’ pain outcome measures because of the
intervention, rather than specifically investigating subjects” move-
ment through the TTM stages.

Thus, rather importantly, the current research used the The Pain
Stages of Change Questionnaire (PSOCQ), which is based on the
TTM theoretical framework, to divide subjects at baseline into the
2 cohort groups (see Materials and Methods section). To empha-
size, this study did not aim to use the instrument to analyze if sub-
jects moved through the TTM stages because of the intervention.
The PSOCQ instrument stipulates that individuals move through
discrete “stages-of-change” when altering maladaptive pain be-
haviors. Table 1 compares the stages presented in the TTM with
the stages in the PSOCQ. The PSOCQ has been found to be a use-
ful tool in assessing those individuals who may or may not be like-
ly to join or positively partake in a pain self-management course
[23]. Therefore, the primary aims of this study, using the PSOCQ
at baseline, was to identify if subjects who are readier to change
maladaptive pain behaviors at pre-intervention versus those who
were less ready, would benefit most in their pain outcome scores
following our telehealth GPMP.
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Table 1: Comparison Between the Stages Underlying the Transtheoretical Model for Change (TTM) and the Pain Scale of

Change Questionnaire (PSOCQ).

The Transtheoretical Model

The Pain Scale of Change

(TTM) of Change Stages:
Precontemplation

Contemplation

Questionnaire Stages:
Precontemplation
Contemplation

Action

Maintenance and Relapse
Prevention

CBT generally follows through a series of stages that high-
light ’reconceptualization’ of pain as manageable and subject to
self-control [24]. ‘Reconceptualization ‘is proceeded by ‘skills ac-
quisition’ and ‘skills practice’ phases that enhance behavioral and
sustainability of change [25]. The above embraces the motivation
and anticipated results of a GPMP such as the one proposed in this
current telehealth study.

In summary, telehealth group-based pain management programs
are a relatively new treatment approach for patients with CP. This
has limited research attached to it, specifically when assessing sub-
jects’ pre-intervention maladaptive pain behaviors with reference
to telehealth interventions. Therefore, the main goal of this re-
search was to examine whether subjects who are readier to change
maladaptive pain behaviors at pre-telehealth GPMP intervention,
result in better pain outcome measures than those subjects who
are less ready to change maladaptive pain behaviors at baseline
or vice versa (between group analyses). Secondary aims of this
study were to investigate change in pain outcomes within groups
following the intervention. Finally, patient demographics and clin-
ical characteristics have been found to be correlated with report-
ed reduced QOL and greater pain severity [26]. Included in these
clinical characteristics is emotional well-being (EWB) at baseline.
It has been suggested that emotional distress and disturbed emo-
tional processing, may influence the outcome of pain management
treatment [27, 28]. The present research therefore also investigated
EWB as a construct at baseline, as a potential Independent Vari-
able (IV) that may have contributed to patients” pain outcomes fol-
lowing telehealth GPMPs. We aimed to analyze baseline pain out-
come measures in relation to those readier to change maladaptive
pain behaviors versus those less ready to change, with reference to
baseline EWB in connection to the 2 cohort groups.

Action
Maintenance

Materials and Methods
Institutional Review Boards approval (IRB number: RNI00004802)
was granted to complete this research study.

Subject Recruitment

The target population for this study was patients with chronic mus-
culoskeletal pain (localized anywhere in the body or widespread).
Non-probability sampling, based on convenience, placed subjects
into one of five telehealth group-based treatment groups. Due to
this research having aimed to examine telehealth via Zoom soft-
ware (Zoom Video Communications, San Jose California, USA),
GPMPs based on the COVID-19 crisis, there were no geographical
restrictions as to where subjects were recruited from. Therefore,
subjects were recruited globally. The aim was to have between 8 to
12 subjects in each GPMP group. Research assistants (RAs) were
trained by the lead clinician on standardized screening procedures.
The GPMP groups, each included subject from the exposed group
and the unexposed group, and each received the exact same treat-
ment. The lead clinician, with approximately 20 years of clinical
interdisciplinary pain management experience, was a CP man-
agement expert with academic training in a variety of healthcare
professions that each contribute to the treatment of patients with
CP. Furthermore, the lead clinician's background included devel-
opment and running of in-person GPMPs for numerous in-pa-
tient and out-patient pain clinics. The lead clinician was blinded
in terms of participants baseline EWB scores, as well as whether
participants were in either the exposed or the unexposed cohort
group. Subjects were also unaware of which group they fell in.
This produced a ‘double-blinded" type of study.

Inclusion Criteria

1. Subjects who had musculoskeletal pain (spine and extremities)
including osteoarthritis (OA) and rheumatoid arthritis (RA) for 3
months or more.

2. Subjects ranging from the age of 20 and upwards.
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3. Subjects with or without referred pain.

4. Post-surgical pain persisting for longer than 3 months.

5. No major changes in existing medication or other treatments
during the course of the intervention.

6. Subjects who were willing to participate in a group-based tele-
health program.

Exclusion Criteria

1. Subjects who were unable to understand or speak English.

2. Pain due to malignancy.

3. Subjects who were waiting to undergo surgery or having had
surgery within the past 3 months prior to the commencement of
the intervention.

4. Subjects who were scheduled to start other types of treatment
such as offered by Physical Therapists, etc. during the program.

5. Subjects with cognitive pathology.

6. Subjects who had unmanaged or unstable mood disorders, in-
cluding clinical depression and anxiety). Subjects with such condi-
tions were excluded if these conditions remained untreated via the
means of professional help such as therapeutic counselling with a
psychologist, for example, or medication prescribed by a psychia-
trist or other relevant mental healthcare practitioner.

7. Subjects who had no access to internet or unable to use the
Zoom software.

Inclusion and exclusion criteria were not officially verified. How-
ever, during recruitment, the RAs did ask subjects to be as trans-
parent as possible. In addition, this request was further stipulated
by the lead clinician during every session. Subjects were made to
feel at ease with this by the RAs and lead clinician notifying sub-
jects that they can contact either the RAs or lead clinician confi-
dentially away from the group sessions.

Division of Subjects into 2 Cohort Groups

A Prospective Cohort Prognostic study design in which two groups
followed over time, was conducted. Based on the PSOCQ scoring
at baseline, as will be described, subjects were divided into the
contemplation/action group (exposed group) and the the contem-
plation group (unexposed group).

The PSOCQ

The PSOCQ has 4 subscales: 1. Precontemplation: The 7 items
represent the belief that management of the pain problem is pri-
marily the responsibility of medical professionals. 2. Contempla-
tion: The 10 items suggest consideration of adopting a self-man-
agement approach, but reluctant to give up a medical solution. 3.
Action: The 6 items indicate that subjects are beginning to attempt
to improve self-management skills. Maintenance: The 7 items
represent commitment to pain self-management. The PSOCQ is
scored using a 5-point Likert scale ranging from strongly agree
(1 point) to totally disagree (5 points). Each subscale generates
its own score by finding the mean value for each subscale based
on the items answered falling under each sub-scale. The PSOCQ
has demonstrated moderate to strong reliability and validity (Carr

et al., 2006; Jensen et al., 2000; Robert D. Kerns & Rosenberg,
2000) [23, 29-31]. No cut-off scores have yet to be established for
each sub-scale. In addition, it has been suggested that the tool may
not necessarily be equipped sufficiently to classify subjects into a
single discrete stage of behavioral change [29]. Thus, the tool may
not be able to divide subjects, specifically with CP, into only one of
the four phases when it comes to readiness to change maladaptive
behavioral patterns [29]. In addition, no total score is made possi-
ble as part of the scoring system for the PSOCQ. With the above
pitfalls in the scoring system of the PSOCQ, the measure is still
acknowledged to be a useful tool in reference to patients who may
be more ready to self-manage their CP symptoms, including mal-
adaptive pain behaviors [31, 32]. Therefore, the current research,
while acknowledging the potential problems in identifying sub-
jects into solely one of the four PSOCQ sub-scales, and for further
reasons outlined below, the two cohort groups in this research were
formed.

Division into the Exposed Group and the Unexposed Group
Although all subjects completed the entire PSOCQ at pre-inter-
vention, we realized that all 4 sub measures would not be of rele-
vance to the main question surrounding this research; do subjects
who are readier to change maladaptive pain behaviors at baseline,
compared to those who are less ready, have greater changes in
pain outcomes following our telehealth GPMP intervention? We
recognized that the pre-contemplation sub measure results would
not be useful for this research as we hypothesized that high scores
in the pre-contemplative sub measure suggested no thoughts of
even wanting to change maladaptive pain behaviors. a Thus, with
respect to these particular subjects, the intervention would likely
not be of value to change pain outcomes. Subjects needed some
degree of readiness to change maladaptive pain behaviors, even a
degree to where they were only contemplating change i.e. in the
contemplative phase of the TTM. In addition, maintenance scores
did not feasibly make sense for this intervention as these scores
suggest that subjects who scored highest in this sub-measure have
most likely already changed their behaviors. Furthermore, these
subjects most likely already achieved improvements in managing
to maintain better pain behaviors and therefore improved pain out-
comes. As previously described, the PSOCQ does not have a total
score attached to the instrument and no cut off scores for each sub
measure. Therefore, for the main purpose of this research, to create
two cohort groups (one being readier to change maladaptive pain
behaviors and the other being less ready to change maladaptive
pain behaviors) we theoretically and in turn methodologically cal-
culated two equal and fair cohort groups as follows:

For our two cohort groups, to place subjects into either the ex-
posed group or the unexposed group, we concentrated on the con-
templation and action sub measure scores, with the mathematical
methodology outlined below. Both these sub measures suggest
that subjects with CP may be positioned to go through a telehealth
GPMP to work on managing their overall pain experiences, and
potentially change their pain outcomes. Again, it is worth noting,
based on previous research, that the PSOCQ may not be sensitive
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enough to allocate subjects into only one individual sub measure
[29]. Therefore, as will be made clear below, our methodology for
allocation of subjects into either the exposed or unexposed group,
intertwines the scores in the contemplation and action sub mea-
sures of the PSOCQ.

Mathematical/Statistical Explanation; The Development of
The Cut Off Scores for This Research

To establish the 2 cohort groups following subjects’ completion
of the PSOCQ, the action scale scores were subtracted from the
contemplation scale scores to create the difference variable. The
larger the difference, the greater a subject was based in the con-
templation stage versus the action stage of RTC. On analysis of
the data, the median value for the difference variable was 0.70. At
0.70, there was a noticeable break in the data distribution where
the next score above was 0.87 and the next score below was 0.67.
Therefore, 0.70 was set as the cut-point. Thus, subjects who scored
0.70 or more for the contemplation score versus the action score,
were classified as being in the contemplation group (unexposed
group). If the difference between the action score and contempla-
tion score was less than 0.70, then those subjects were categorized
as in the contemplation/action group (exposed group). When com-
paring the two groups, the contemplation subscale mean score was
similar between the 2 groups. However, the action subscale mean
score was almost a full point higher in the exposed group which
further justified viewing the groups separately. Both theoretically
and practically, it may be argued that those participants who were
moving further towards the action subscale scores, as described
above, had greater RTC maladaptive pain behaviors. Hence, these
subjects were allocated in the exposed group rather than the un-
exposed group, as defined for the purposes of this research. The
above calculations and distribution of subjects into either the ex-
posed or unexposed group, further correlates with the previous
study referred to earlier in which subjects do not necessarily fall
into merely one of the PSOCQ sub-categories and hence the poten-
tial for overlap, as established in this research [29].

Dividing the sample into these two groups allowed us to identify
subjects who fall into “high" and "low’ RTC groups at baseline
which enabled us to examine if RTC maladaptive pain behaviors
produced significant differences in pain outcomes between the two
cohort groups following telehealth GPMPs. As outlined previous-
ly, the association between PSOCQ scores and in-person inter-
vention outcomes has been studied in the past, and has displayed
mixed results [29, 30, 33]. To highlight once again, as a novel un-
dertaking and primary aim of this current research, was to address
the potential difference between the established cohort groups’
changes in various pain manifestations following specifically tele-
health GPMPs, not in-person GPMPs. To emphasize further, the 2
cohort groups that were formed were based on the degree of RTC
maladaptive pain behaviors, as calculated at baseline.

Intervention Description: This 6-week telehealth GPMP interven-
tion, initially developed for in-person group-based pain manage-

ment programs, was established by the lead clinician of this re-
search. The head clinician, over approximately the past 20 years,
has been targeted by various international pain clinics to devel-
op, coordinate, and run in-person GPMPs for both in-patient and
out-patient programs. In addition, these in-person intervention
programs have and continue to be implemented within the lead
clinician's own private clinical practice.

Table 2 identifies the key topics and therapeutic interventions for
this telehealth GPMP intervention study. These topics are based
on the in-person programs that were created and led by the study's
lead clinician, as described above. All study subjects, on a weekly
basis (further description to follow), in telehealth GPMP sessions,
were educated and taught various pain self-management interven-
tion skills by the same lead clinician across all the groups in the
same order and manner. In addition, within each weekly telehealth
group-based intervention session, amongst all 5 groups, subjects
were free to ask any questions to the lead clinician, and in turn
relevant answers were provided.

Discussion amongst group members was also always encouraged
and navigated by the lead clinician to facilitate group cohesion.
Between each weekly session, subjects practiced the skills that had
been taught in the previous session. Subjects then reported back
to the group and lead clinician in their following weekly session,
and necessary feedback was provided by the lead clinician to each
group member. Importantly, a large proportion of these treatment
modalities mentioned in Table 2, are beneficial for changing mal-
adaptive pain behaviors and in turn benefiting various pain out-
comes. For example, through educational models such as making
subjects aware as early on in the program if they generally fit into
the over-activity or/and under activity cycles, subjects gain con-
scious understanding around how their maladaptive behaviors may
land up in a vicious circle of chronic pain [34]. As such, once sub-
jects become mindful of their activity patterns surrounding their
pain experiences, they are able to learn different psycho education-
al and physical therapeutic modalities to aid in changing their spe-
cific maladaptive behavioral patterns. This process encapsulates
subjects moving through the stages of the TTM model, and ulti-
mately aims to break their pain cycle, improve their pain outcomes
and gain a better quality of life. Psychoeducational modalities such
as Therapeutic Pain Neuroscience Education (TPNE), teaches the
subjects through intensive pain neuroscience education about their
physiological/molecular chronic pain mechanisms [35].

This importantly identifies that their pain is not a meter for tis-
sue damage. Subjects having this knowledge immediately reduces
fear and anxiety around their pain and opens the door to change
maladaptive pain behaviors such as kinesiophobia due to fear of
causing further tissue damage. Further psychoeducational modali-
ties noted in Table 2 include graded exposure, graded activity and
pacing [35- 42]. All these 3 therapeutic interventions, aid subjects
to find correct baselines of different activities in their life, includ-
ing education on physical exercise [43-45]. Again these modalities
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assist with changing their over and/or under activity cycles, there-
by also morphing their maladaptive pain behaviors [46-49], there-
by improving overall pain outcomes. Psychological interventions,
have been proven to empower patients with CP to become more
active in their management and to use evidence-based psychologi-
cal-behavioral management skills to employ throughout their lives
[50, 51]. Psychological interventions, also noted in Table 2, such
as Cognitive Behavioral Therapy (CBT), Dialectical Behavioral
Therapy (DBT) and Acceptance Commitment Therapy, all taught
in the program, are psychological treatments that have been prov-
en to assist patients with CP to aid in changing their maladaptive
thoughts and affects around their pain [50-57]. Therefore, most of
the topics covered in the telehealth GPMPs are geared towards
changing pain behaviors through practice and repetition from
week to week. Achieving this goal ultimately allows movement
through the TTM stages and improves pain manifestations.

For the purposes of this research, a telehealth group-based pro-
gram format via Zoom software was used. The RAs, when needed,
trained subjects on how to use the system, prior to the intervention
beginning. The telehealth GPMP, delivered by the lead clinician,
included 6 sessions (1 session a week), 3 hours per session. Shortly
prior to the first session (1-2 days prior to the 1st session), par-

Table 2: Group-based Pain Management Programs Content.

ticipants were required to complete online, via Qualtrics software
(Qualtrics Software Company, Provo Utah, USA), various pain
outcome measures at baseline. A Power Point Presentation (PPP),
produced by the lead clinician, was used to navigate each session
in combination with a supplementary pain management manual for
each subject, also developed by the lead clinician. The main topics
that were covered in the telehealth GPMP sessions (and within the
manual) are displayed in Table 2. The manual also incorporated
homework tasks for the subjects to undertake between sessions,
and to practice various skills that had been taught to them during
the weekly get-together sessions. At the end of the final session
(1-2 days following the last session) each subject was again re-
quired to complete the outcome measures mentioned earlier. Sub-
jects’ completion of the program required they miss no more than
1 of the 6 required sessions. In addition, if a session was missed,
the subject had to make up the 1 session they missed by reading
the specific content in the manual, as well as having an individual
one-on-one telehealth session with the lead clinician to clarify any
questions the subjects may have regarding missed subject matter.
To note, besides the same dosage of treatment being administered
to all groups and mean adherence (attendance) being calculated,
no other measures of fidelity were used.

Content within (Telehealth) Group-Based Pain Management Program: Discussions and Sessions

General group Introduction: Ice-breakers

Subjects introduce themselves

Clinician introduced himself/herself

Outline of aims of the program

Shared Group goals

Agreed upon group-rules

Impact of Pain on individuals® lives: Biopsychosocial impact

Pain cycles and activity cycles: over and under activity leading to ‘Boom and Bust® idea

Changing Maladaptive Pain Behaviors

SMART goal setting: Short-term, medium-term and long-terms goal setting

Pain diaries: Yes or No?

Therapeutic Pain Neuroscience Education (TPNE): What is pain?

The importance of exercise and movement: exercise and movement principles for chronic pain

Graded Activity, Graded exposure and Pacing: Use to achieve SMART goals without flaring up pain

helpful thoughts.

Thoughts, Feelings and Behavior: Cognitive Behavioral therapy (CBT) and Dialectical Behavioral Therapy (DBT); Challenging un-

cises

Psychological relaxation/stress management exercises and techniques; including mindfulness, meditation and other relaxation exer-

Flare-Up Management

Diet and Chronic Pain

Other topics and questions that group members requested to be covered through the course of the program

Abbreviations: SMART goals: Specific, Measurable, Attainable, Realistic, Time-based; TPNE: Therapeutic Pain Neuroscience Edu-
cation; CBT: Cognitive Behavioral Therapy; DBT: Dialectical behavioral Therapy; GPMP: Group-Based Pain Management program
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Outcome Measures

The primary outcome measures chosen for this study included the
Tampa Scale of Kinesiophobia (TSK), the Pain Catastrophizing
Scale (PCS) and the Pain Self-Efficacy Questionnaire (PSEQ).
Although the intervention targets the whole pain experience, evi-
dence has revealed that the biopsychosocial nature of GPMPs, has
a greater impact on psychosocial variables than pain intensity. Pain
intensity seems to be be a far more rigid pain variable to signifi-
cantly clinically modify through pain management programs and
other CP interventions [50, 58-60]. The secondary outcome mea-
sures for the purpose of this study were the Visual Analogue Scale
(VAS) and the Short Form Health Survey -36 (SF-36-total). Base-
line outcome measures included: the PSEQ, the PCS, the TSK, the
SF-36 total, and the VAS. The SF-36 well-being sub measure was
used to measure subjects’ EWB at baseline. Score results for the
questionnaires suggest the following: Lower scores on the VAS,
PCS-total and TSK suggest less pain intensity, less pain catastro-
phizing and less kinesiophobia respectively. Thus, change in these
scores with a negative value represent improvement in these three
outcome measures (post-treatment scores minus pre-treatment
scores). Higher scores on the PSEQ, and SF-36 total suggest great-
er pain self-efficacy and greater QOL. Therefore, change in scores
with positive values suggest improvements in these two outcome
measures (again post treatment scores minus pre-treatment scores).

Subject Demographic and Clinical Characteristics

Subject demographics were also collected by the RAs in the
screening process. The main demographics and clinical character-
istics required for collection were gender, age, ethnicity (country
of origin/nationality), site of pain on the body, number of months
with pain, and EWB at baseline. EWB was measured through the
SF-36 EWB subscale as described previously.

Statistical Procedures

In addition to tests for normality of data distribution, all underly-
ing assumptions for each statistical test were also examined before
conducting the specific statistical examination. Eta-squared val-
ues were used to measure the association between EWB and the
2 groups. In addition, Independent T-tests were used to compare
the means for EWB at baseline between the 2 groups. Again, the
primary aim in this study was to highlight the change in mean pain
outcome scores from pre- to post-intervention rather than just the
post-intervention means scores for each group. This was done to
allow us to interpret, to a greater clinical extent, whether subjects
who have higher RTC versus lower RTC at baseline appear to have
greater or less change in their various pain outcomes measures fol-
lowing telehealth GPMPs. For the difference in scores between
the 2 cohort groups at each stage in the intervention, independent
T-tests were used. Dependent T-tests were also used for the within
subjects’ comparison for each group at post-treatment. Cohens d
effect sizes were calculated (the online calculator found at https://
www.socscistatistics.com/effectsize/) to determine Cohen's d ef-
fect size for both independent and dependent T-tests. In medical
psychoeducation research studies, including pain management

programs, that compare different educational interventions, the
effect size is the size of the difference between groups. The ab-
solute effect size is the difference between the average, or mean,
outcomes in two different intervention groups [61]. The current
research was not designed to compare groups with different in-
terventions. All telehealth GPMP groups received the exact same
intervention and therefore, Cohen's d values were not intended to
function as absolute values.

Cohen's d, specifically in this study, was used as the primary statis-
tical measure to evaluate the effectiveness of the same intervention
provided to all the telehealth GPMP groups and to understand the
magnitude of the effect size between the 2 cohort groups receiv-
ing the same intervention. Effect sizes are believed to be the most
crucial outcome of empirical studies [62]. The most important ad-
vantage of most effect sizes is that they do not rely on the sample
size of a study, and therefore they can express the magnitude of an
effect independent of the size of the study [63]. Effect sizes also
manage to avoid the challenging and often arbitrary rationality of
inferential statistics such as tests for significance [63]. Effect sizes
allow researchers to present the size of reported effects in a stan-
dardized metric, which can be interpreted regardless of the scale
used in the dependent variable [62]. This allows researchers to pro-
vide the practical and/or clinical significance of the results instead
of only reporting the statistical significance [62]. In the case of the
present research, the statistical significance, although reported, is
potentially of less importance due to the moderate sample size and
does not necessarily provide the reader with as valuable informa-
tion as does the Cohen's d results. Based on the benchmark set by
Jacob Cohen in 1988, Cohen's d results are commonly interpreted
as small effect sizes (d=0.2), medium effect sizes (d=0.5) and large
effect sizes (d=0.08) [62].

As a secondary statistical measure in this research, statistical sig-
nificance set at p<0.05 with a 95% Confidence Interval (CI). Fi-
nally, Chi-Square was used to analyze the groups based on the
nominal clinical and demographic characteristics at baseline.

Results

Table 3 outlines the main demographic statistics comparing the ex-
posed and unexposed groups. Based on dividing the subjects into
the 2 groups, there were 22 subjects allocated into the exposed
group and 20 subjects within the unexposed group. No attrition
was present in the program. Some subjects did miss a single ses-
sion at various stages. The mean attendance amongst all subjects
was 5.54 sessions (SD: 0.70). Focusing on EWB at baseline, the
exposed group scored 64.45 (19.12) and the unexposed group
scored 53.80 (17.61). These differences did not meet statistical
significance (p>0.05), however the effect size for the difference
between the groups was moderately large for EWB (d=0.60;
n*=0.34). A variance in EWB (IV) of 38.7% was explained by
group membership at baseline. Associations between EWB for the
2 groups with respect to the various pain outcomes are presented
in Table 4. The exposed group had greater associations between
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EWB and change in pre-post treatment outcome scores for most
of the outcome measures. However, based on how the calculations
were executed for each instrument, although statistically signifi-
cant (p<0.05), positive and moderate correlations were found for
2 of the primary pain outcome measures with EWB (PCS-Total;

r=0.50 and the TSK r=0.50). The positive correlation suggests a
decrease in change from pre-to post-intervention for the exposed
group (reduced improvements associated with greater EWB).

Table 3: Main Demographic Statistics and Comparison Between the Contemplation/Action Group (Exposed Group) and Con-
templation Group (Unexposed Group) at Baseline.

Whole gronp
N=42

Expozed Gronp
Mean (sd), Freq (n,

Mean (sd), Freq | %), N=12

(m, %)

Age (years) 51471627

Length of Time with Pain  15.30 (14.16)
{years)

Emotional Well-being ~ 59.38 (13.60)
(SF-36 EWE)

Gender
= Male = n=9(214%)
» Fernale » =33 (78.6%4)
Country of Origin
=34 «p=D27(643%)
= Other = =13 (35.7%)
Site of Pain
 Multiple sites: = n=26 (61.9%)
* Upper lmb only: = n=1 (2.4%)
* Lower limb caly: * n=1(2.4%)
= Spime (1 or more
regions): * n=11(26.2%)
+ Other: = =3 (7.1%)

Site of Pain divided into:
» Multiple sites: + n=26 61.94%)

> Other (Spinal,
extremities, other): * n=16 (38.1%)

48.59 (14.93)

13.02 (11.06)

64.45(19.12)

= n=4 (13.2%)
» n=18 (81.8%)

» p=13 (50.1%)
- n=9 (40.9%)

« p=13 (68.2%)
= =0 (%)

« o=l (4.5%)

« 5=5 (22.7%)
- =1 (4.5%)

« 1=15 (68.2%)

- 5=7 (31.8%)

Unexposed
Gronp

Mean (3d), Freq

(n, %)
N=20

34.35(17.61)

17.45(16.82)

33.80(17.61)

= =5 (20%)
» p=15 (80%%)

» pm 4 (70%%)
= n=5 (30%)

« n=11 (55%)
« p=1(5%)
« =

» n=6(30%)
= n=2(10%)
« p=11 (55%)

. =0 (45%)

* Association between Groups (DV) and
age, length of time with pain and
EWE at baseline (TVs): Eta and Efa-
Squared.

Difference between the gronps based
on Age, length of time with pain and

Emotional wellbeing: t-statistic,
degrees of freedom (df), p-value, 95%
Confidence Interval (CI). Cohen’s d
effect size.

Association between Groups (DV) and
Gender, Country of Origin and Site of
Pain (IVs): p-value and Chi-squared

= Eta=0.92, Eta-squared=0.860 (§6.0%)

*  t=1.14, df=40, p=026, 95% CL: -4.40 to
1391, =035

« Eta={ 64, Eta-squared=0.408 (40.8%)

«  =1.01, df=40, p=0.31, 95% CI: -4 41 10
13.26, gm0 31

= Eta=)§), Eta-equared=0387 (38.7%)

= =191, df=40, p=0.06, 95% CL: -21.91
to 0,60, 2=0.60

059
Chi-sqoare=( 28

p=0.46
Chi-square=0).54

=038
Chi-square=(.77

Abbreviations: n= number of subjects, sd= standard deviation, Freq=Frequency, EWB= emotional well-being, df=degrees of freedom,

95% CI=95% Confidence Interval
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Table 4: Pearson’s Correlation Table for Baseline Emotional Well-Being (IVs) and Pain Outcome Measures as the DVs; Contem-
plation/Action Group (Exposed Group) versus the Contemplation Group (Unexposed Group).

| Measurement | VAS: rip-valne) | PSEQ): rip-valee) PCS-Totak r(p-value) | TSK: rp-value) | SF-36 Total: r(p-value)
| time
Emotioal well-  Exposed Pre-treatment 013 (0.55) .28 (0.200 03000200 031 (0.16) 0,50 (0.02)
bemp at baselime  group : :
(SF-36 EWR sub- Post-treatment 0.01 (054) £3000.20 0.33(0.13) 0.1000.72) 0.35 (0.10)
measure) Pre-post D.30(0.20) 0.28(021) ). 50(0.03) H0.50(0.03) #0163 (0.00)
difference
Unexposed  Pre-restment 0.30(0.24) #.50(003) 033 (0.15) 03140200 51 (0.02)
oy Postireatment  0.14(0.56) 0.10(0.78) 020(0.44) 0.10{0.80) 022(0.36)
Pre-post 42 (007) 0.42(0.07) D.20(0.45) .21 (0.40) 030(0.24)
differance

Abbreviations: VAS=Visual Analogue Scale, PSEQ= Pain Self-Efficacy Questionnaire, PCS= Pain Catastrophizing Scale, TSK= Tam-
pa Scale of Kinesiophobia, SF-36 Total= Total SF-36 Score (Overall Quality of Life), SD= Standard Deviations, 95% CI= 95% Confi-

dence Interval). *Significance Set at p<0.05

Independent-Samples T-Tests Comparing the Groups on Pain
Outcome Measures (Pain Manifestations) at Baseline

A comparison of the mean scores at baseline (pre-treatment) for
pain manifestations between the 2 groups are displayed in Figure
1. Table 5 presents the baseline mean outcome scores and standard
deviations for both the exposed group and the unexposed group.
To note, all measures at baseline, presented with better scores (less
pain manifestations) in the exposed group than the unexposed
group. The Cohen's d effect sizes between the 2 groups at baseline,

baseline (pre-treatment)

Mean pain outcome measures scores at

Contemnplation group (unexposed
group)

ranged from large (0.81), to extremely large in magnitude (1.31).
The primary outcome measures had large to extremely large effect
sizes; PSEQ (d=0.81), PCS-Total (d=1.31) and TSK (d=1.11). In-
dependent-samples t-test results, as well as Cohen's d effect sizes
for the baseline differences between the 2 groups are presented in
Table 5. There was a statistically significant difference between the
2 groups for all baseline pain outcome measures (p<0.05), with the
unexposed group having poorer results for all outcome measures.

W VAS pre-treatment scores

W PSEQ pre-reatment scores

W PCS pre-treatmant total scores
B TSK pre-treatment scores

5F-36 Total pre-treatment
Scoras

Contemplation/Action group (exposed

aroup)

PSOCQ contemplationfaction group (exposed group) and
contemplation (unexposed group)

Erar Bars: 95% C1
Figure 1: Mean scores and error bars at the 95% Confidence Interval (95% CI) of all pain outcome measures at baseline (pre-treatment)
with a comparison between the unexposed group (contemplation group) and the exposed group (contemplation/action group).

Abbreviations: VAS=Visual Analogue Scale (pain intensity), PSEQ=Pain Self Efficacy Questionnaire, PCS=Pain Catastrophizing
Scale, TSK=Tampa Scale of Kinesiphobia, SF-36 Total- Overall/Total SF-36 score (overall Quality of Life).
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Table 5: Main Statistics for the Contemplation/Action Group (Exposed Group) versus the Contemplation Group (Unexposed
Group); Between Group Comparisons for baseline Pain OQutcome Measure Scores (Pain Manifestations).

Pain Outcome Measures (Pain
Manifestations)

Exposed Group
Group); n=21

* 5345 (2065)

UBaseline (pre-treatment) Mean (SD): * 36.68 (11.26)

PCS-Total

OBaseline (pre-treatment) Mean (SD): * 1813 (10.30)

K

" OBaseline (pre-treatment) Mean (SD): * 35.77 (6:49)

SF-36 Total (Overall
OBaseline (pre-treatment) Mean (SD): + 3328 (1401)

(Contemplation/Action

Unexposed Group | Independent Samples-T-Test Results
(Contemplation  Between Group Comparisons for Baseline
Group); n=20 Scores.
(t score, p-value, 95% CT of the mean
difference, Cohen's d effect size)

*6950(1712)  Baseline: *p=0.00,95% CI: 4 14 1010 27.94,
d=0 84

~2790(1040)  Baseline: *p=D01, 95% CI: 1556 10-1.99,
=081

«3320(1251)  Baseline: *p=002, 95% CLT94 102218,
131

+4285(578)  Baseline: *p=000,95% Cl=3.08 10 1106,
a=111

+3922(1415)  Baseline: *p=000.95% Cl=2285 10527

a=059

Abbreviations: Means Standard Deviations (SDs), Significance around Independent-Samples T-Test Results and Effect Sizes (Cohen's
d Results); VAS=Visual Analogue Scale (Pain Intensity), PSEQ=Pain Self-Efficacy Questionnaire, PCS=Pain Catastrophizing Scale,
TSK=Tampa Scale of Kinesiophobia, SF-36 Total=Overall/Total SF-36 Score (Overall Quality of Life). *Significance Set at p<0.05

Independent-Samples T-Tests Comparing the Groups on
Change in Pain Outcome Scores (Pain Manifestations) from
Pre- to Post-Treatment

The change in scores for all outcome measures, showed great-
er change in scores for the unexposed group versus the exposed
group. Figure 2 demonstrates the scores at post-treatment for each
group. Table 6 indicates that all pain outcome measures revealed a
larger difference in scores (improvements) from pre to post inter-
vention for the unexposed group. The effect sizes (Cohen's d effect
size) between the 2 groups for the difference in mean scores from
pre-to post-treatment for each pain outcome measure evaluated,
ranged from medium (d=0.54) to very large (d=0.74). The prima-

ry outcome measures displayed moderately large effect sizes be-
tween the groups; PSEQ (d=0.55) and was not statistically signifi-
cant (p>0.05), PCS-Total (d=0.70) and was statistically significant
(p<0.05), and the TSK (d=0.65) and was not statistically signif-
icant (p>0.05). Table 6 summarizes the results of the indepen-
dent-samples t-test and Cohen's d effect sizes for the pre to post
treatment difference mean scores. Based on the independent-sam-
ples t-test statistical analyses, apart from the PCS-Total scores and
SF-36 Total, all differences in mean scores from pre-treatment to
post-treatment did not have statistically significant differences be-
tween the groups.
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45

-

Mean scores of pain outcome measures at
post-treatment

B AS post-treatment scores
PSEQ post-treatment total
SCOMes

B TSK post-treaiment scores

@ SF-36 Post treatmant tatal
scores

0
Contemnplation group (unexposed group) Contsmpiahomncnon]gmup (exposed
aroup

PSOCQ contemplation/action group (exposed group) and
contemplation (Unexposed group)

Emor Bars: 95% C1

Figure 2: Mean scores of all pain outcome measures and error bars at the 95% CI at post-treatment with a comparison between the
unexposed group (contemplation group) and the exposed group (contemplation/action group).

Table 6: Main Statistics for the Contemplation/Action Group (Exposed Group) versus the Contemplation Group (Unexposed
Group); Between Group Comparisons for change in scores from baseline to post-treatment.

Pain Outcome Measures (Pain Manifestations)

| Exposed Group | Unexposed

| Independent-Samples T-Test Between
{0 r_mplalhn | Gmlp i Grulp'. Cumpl risons: Pre-FPast
fALTon

Group); n=22

| (Contemplation | Treatment Score Mean Differences

| (p-value, 95% CI of the mean difference
| Coben's d effect size)
between the Groups for:

Group); n=20

DBaseline (pre-treatment) Mean (SD):
OPost-treatment Mean (SD):
Pre-treatment Posi-Treatment Difference Mean (3D):

PSEQ
HBaseline (pre-treatment) Mean (SD):
OPost-treatment Mean (SD):
HAPre-treatment Post-Treatment Difference Mean (SD):

PCS-Toral
OBaseline (pre-treatment) Mean (SDJ:
HPost-treatment Mean (SD):
JPre-Treatment Post-Treatment Difference Mean (SD):

2

dBaseline (pre-treatment) Mean (SD):
JPost-Treatment Mean (SD):
QFre-Treatment Fost-Treaiment Difference Mean (SD):

SE-36 Total (Cherall)
OBaseline (pre-treatment) Mean (SD):
OPost-Treatment Mean (SD):
QPre-Treatment Post-Treatment Difference Mean (SD):

= 5345 (20.65) - 69.50(17.12)

* 5036 (21.89) - 56.30(22.79)

* 309 (2045)  +-13.20(1664) OPre-treatment post treatment
difference: p=0.17, 95% CI: -19.41 to
3.62, d=0.54

* 36.68(11.26) * 27.90 (10.40)

= 4400 (10.45) = 40,65 (10.39)

= 7.40(8.23) * 12.75(10.82) APre-treatment post (reatment
difference: p=0.10, 95% CT: -1.08 to
11,69, d=0.55

= 1813 (10.30) = 33.20(12:51)

= 1313 (10.77) = 1870 (11.63)

+ 500(764)  »-1450(11.51) OPre-treatment post treatment
difference: *p=0.01, 95% CL: -16.13 1o -
286, g=0.70

» 35.77(6.89)  » 42.85(5.78)

* 31.95 (8.04) = 35.15 (6.64)

= -3E1(4.53) - -T.70(7.03) OPre-treatment post treatment
difference: p=0.10, 5% CI: -8.14 to
037, d=0.65

* 5328 (14.01) =3922(14.15)

- 5694 (13.75) = 5267(17.35)

= 3.65(11.42) * 13.45 (14.60) QPre-treatment post freatment
difference: *p=0.03, 95% CI: 0.93 to
19.66 d=0.74

Abbreviations: Means Standard Deviations (SDs), Significance around Independent-Samples T-Test Results and Effect Sizes (Cohen's
d Results); VAS=Visual Analogue Scale (Pain Intensity), PSEQ=Pain Self-Efficacy Questionnaire, PCS=Pain Catastrophizing Scale,
TSK=Tampa Scale of Kinesiophobia, SF-36 Total=Overall/Total SF-36 Score (Overall Quality of Life). *Significance Set at p<0.05
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Dependent-Samples T-Tests for Each Group Based on Post-Treat-
ment Changes in Scores; Difference in Scores for Pain Outcome
Measures (Pain Manifestations) from Pre-to Post Treatment.

The 5 pain outcome measures assessed at post-treatment displayed
better scores for the exposed group. A comparison of the mean
scores at post-treatment for pain manifestations between the 2
groups are presented in Figure 2 and Table 7. It is noted that the
exposed group scored better on all post-treatment outcome mea-
sures than the unexposed group. However, although the post-treat-
ment scores were higher for the exposed group than the unexposed
group, the magnitude of change from pre to post intervention was
greater for the unexposed group. As noted in Table 7, the Cohen's
d effect sizes for the exposed group ranged from small (d=0.14)

to moderately large (d=0.68). The effect sizes for the unexposed
group ranged from moderately large (d=0.65) to extremely large
(d=1.23). Highlighting the primary outcome measures, all ef-
fect sizes in the unexposed group were extremely large; PSEQ
(d=1.22), PCS (d=1.20) and the TSK (d=1.23). In addition, all 3
were found to be statistically significant (p<0.05). In comparison,
although statistically significant changes were noted (p<0.05), the
exposed group displayed moderate effect sizes for the primary
outcome measures; PSEQ (d=0.68), PCS (d=0.47) and the TSK
(d=0.51) (refer to Table 7).

Although not a Randomized Control Trial, we have also included,
as a supplementary document, a CONSORT checklist. Please see
Supplementary Document 1.

Table 7: Main Statistics for the Contemplation/Action Group (Exposed Group) and the Contemplation Group (Unexposed
Group) for changes in scores from pre- to post-treatment; Within Group Comparisons.

Pain Outcome Measures (Pain Manifestations)

Action Group);

n=12

Exposed Group
(Contemplation/

Paired Samples-T-Test Resulis
Within Group Comparisons for
(p-value, 35% CI, Cohen's d
effect size)

(Contemplation
Group); n=20

VAS
UBaselineg (pre-treatment) Mean (SD):
OPost-treatment Mean (SD):
OPre-treatment Post-Treatment Difference Mean (SD):

PSEQ
OBaseline (pre-treatment) Mean (SD):

* 53.45 (20.65)
* 5036 (21.59)
* 3.09(20.45)

- 36,68 (11.26)

= 69.50(17.12)
* 56,30 (22.79)
= -13.20(16.64)

JExposed Group: p=0.48, 95%
CI:-5.98 to 12.16, d=0.14

QUnexposed Group: *p=0.00,
95% CI: 5.36 to 21.03, a=0.65

+2790(1040)  QlExposed Group: *p=0.00,

OPost-treatment Mean (SD): = 44.09 (10.45) = 4065 (10.39) 05% CI: -11.52 to -3.30, d=0.58
OPre-treatment Post-Treatment Difference Mean (SD): = 7.40(8.23) = 12.75/(10.52) QUnexposed Group: *p=0.00,
5% CI: -18.04 to -7 45, d=1.22
PCS-Total
OBaseline (pre-treatment) Mean (SD): = 18.13 (10.30) #3320(1251) Exposed Group: *p=0.02,
Post-treatment Mean (8D): = 1313 (10.77) = 13.70(11.63) 95% CIL: 0.68 10 9.31, d=0.47
OPre-Treatment Post-Treatment Difference Mean (SD): * -5.00 (7.64) +-1450(11.51) OUnexposed Group: *p=0.00,
95% CI: 9.11 to 19.89, 4=1.20
ISK
OBaseline (pre-treatment) Mean (SD): « 35.77 (6.89) = 42 85(5.78) QExposed Group: *p=0.00,
JPost-Treatment Mean (SD): =+ 31,95 (8.04) = 35.15(6.64) 5% CL; 1.25 to 6.38, 4=0.51
dPre-Treatment Post-Treatment Difference Mean (SD): « -3.81(4.5%) = 7.70(7.03) QUnexposed Group: *p=0.00,

SF-36 Total (Overall)
Baseline (pre-treatment) Mean (5D):
HdPost-Treatment Mean (SD):
JPre-Treatment Post-Treatment Difference Mean (3D);

= 53.28 (14.01)
* 56.04 (13.75)
= 3.65 (11.42)

05% CL: 4.14 0 11.23, d=1.23

* 39.22(14.15)
* 5267(17.35)
= 1345 (14.60)

HExposed Group: p=0.26, 95%
CI:-1026 to 2.95, d=026

QUnexposed Group: *p=0.00,
95% CI. -20.07 to -6.83, a=0.84

Abbreviations: Means Standard Deviations (SDs), Significance around Dependent-Samples T-Test Results and Effect Sizes (Cohen's
d Results); VAS=Visual Analogue Scale (Pain Intensity), PSEQ=Pain Self-Efficacy Questionnaire, PCS=Pain Catastrophizing Scale,
TSK=Tampa Scale of Kinesiophobia, SF-36 Total=Overall/Total SF-36 Score (Overall Quality of Life). *Significance Set at p<0.05
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Discussion

Prior research demonstrated short-term benefits surrounding an
in-person 8-week interdisciplinary pain program [64]. According
to the TTM of change, subjects who score lower on the precontem-
plation phase and higher on the contemplation and action stages,
tend to be more adaptable subjects in terms of selection for and im-
provement through pain self-management programs [65-67]. The
above may lie in contrast to the current telehealth GPMP study
which defined the sample into two distinct groups: the unexposed
group and the exposed group. Overall, the results show that the un-
exposed group (less RTC) had greater improvement in scores from
pre- to post-intervention than the exposed group (greater RTC).

Emotional Wellbeing

Pre-intervention EWB is witnessed to be stronger in those subjects
in the exposed group than those in the unexposed group (see raw
mean scores Table 3). This theory may lend itself to the notion that
a stronger psychological sense of self, is associated with height-
ened RTC at specifically pre-intervention. A recent investigation
found that greater EWB at baseline, predicted lower risk of severe
pain at long term follow up [68]. This result is further supported
by other past research which suggest that people with ultimately
greater subjective well-being showed significantly lower pain in-
tensity linked to reduced pain catastrophizing which further mir-
rors the present research (see raw mean scores in Tables 6 and
7) [69]. Therefore, when looking at EWB at baseline, the current
telehealth GPMP research correlates with the above findings. Sub-
jects who were in the exposed group were found to have better raw
and mean scores in EWB at baseline suggesting stronger EWB is
associated with greater RTC.

The current research also found that, although having weaker
EWB at baseline (unexposed group), subjects who are less ready
to change at pre-intervention appear to improve in PCS-Total,
TSK and SF-36 Total pain outcome scores more than subjects with
greater EWB at baseline (those in the exposed group). This result
may be due to subjects in the unexposed group forming tighter
therapeutic alliances (TAs) with their clinician. The stronger TA
may be based on starting with weaker EWB, thus requiring height-
ened support from the clinician which in turn aids in improving
changes in pain manifestations. This process may be considered a
sub-conscious mechanism that possibly plays out between the sub-
jects and the clinician running the telehealth GPMPs. Clinicians
may not have to be fully aware of patients" EWB and RTC status
at the start of the intervention for a greater TA to develop. Further
research may be required to examine this interplay between clini-
cians and subjects with chronic pain. Another hypothesis may be
that subjects less ready to change maladaptive pain behaviors at
pre-intervention, may gain from being part of a group format. For
example, the relationships formed via group dynamics may serve
as a strong foundation for subjects with weaker EWB at baseline.
In turn, this may strengthen their capacity for emotional growth
through the intervention and ultimately show improvements in the
various pain outcomes following GPMPs. Further research to sup-

port this theory would be of great relevance to dissect this topic
further.

Baseline Measures’ Comparisons Between the Groups; Be-
tween Group Comparisons

Prior to the telehealth group-based pain management program
(GPMP), subjects in the exposed group scored better in all their
pain manifestations than those in the unexposed group. Patients
with CP who score higher in RTC maladaptive pain behaviors,
such as those whom are in the exposed group versus those in the
unexposed group, may in fact embrace a cognitive shift in terms
of thinking about alternate ways of dealing with the consequenc-
es of their CP [23]. This in turn may further explain the baseline
pain outcome measures’ results. The current research suggests that
there was a statistically significant difference (p<0.05) between the
2 groups on all baseline outcome measures. The exposed group
scored better on all 3 primary outcome measures than the unex-
posed group. To note, the exposed group versus the unexposed
group had larger effect size differences when comparing their
baseline scores. Potentially, a cognitive change, described previ-
ously, including subjects understanding and meaning behind their
pain, may be core elements to explore around these results. Both
insight into neurophysiological and psychosocial factors, may act
as catalysts into this alteration when it comes to creating a sense of
meaning underlying one's pain. It has been demonstrated in pre-
vious studies that early changes in pain acceptance, such as prior
to the start of a pain management program, were associated with
better pain outcomes [70]. Therefore, it may be fair to hypothesize
that these individuals have an overall better pain perception/expe-
rience prior to self-management interventions and thus score high-
er in the PSOCQ contemplation and action sub-scales, and hence
are placed in the exposed group. Consequently, it may be better
understood why there were superior pain outcomes in the exposed
group at baseline versus those individuals in the unexposed group.
Individuals in the unexposed group at baseline, may be seen to be
at a different stage, cognitively, underlying their pain insights, and
thus score worse on baseline pain outcome measures.

Pre-Post Treatment Difference in Scores from Baseline to
Post-Intervention; Between Groups Comparisons

The pain outcome instruments used in this study are understood to
allow clinicians and researchers to demonstrate both statistically
and clinically significant portrayals of both pre-treatment mea-
sures and post-treatment effects [60]. Previous research has noted
that patients’ attitudes towards CP self-management at the start of
treatment, has been found to influence the extent to which they im-
prove [33]. This implies that patients who potentially score higher
on the PSOCQ at baseline (i.e., subjects in the exposed group) may
have more positive attitudes towards changing their maladaptive
pain behaviors and should therefore have a greater difference in
change in the pain outcomes, in contrast to those subjects who
might not be as ready to change their pain behaviors.

It is clear through previous in-person pain management studies,
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that pain outcome measures such as the TSK and PSEQ, for ex-
ample, showed statistically significant changes and were predicted
by baseline PSOCQ scores [71]. Previous research suggests that
patients who predominantly fall under a high PSOCQ-action cate-
gory, ultimately end up following in-person pain management in-
terventions with elevated improvements in various pain outcome
measures such as pain severity, interference and activity level [72].
Following in-person intervention, subjects showed improvements
in pain catastrophizing, kinesiophobia, and self-perceived dis-
ability (pain self-efficacy) [64, 71, 73]. An increased allegiance
to self-management of CP, may serve as a facilitator to successful
treatment [25, 30]. Therefore, with reference to the current research
findings focusing purely on the post-intervention scores, it appears
that subjects who fell within the exposed group i.e., subjects who
have larger commitment to self-managing their pain and willing-
ness to change their behaviors, have superior outcome results fol-
lowing the telehealth intervention. However, importantly, although
our telehealth GPMPs research revealed an overall improvement
in the pain outcomes, for both the exposed and unexposed group,
it was the unexposed group that had the larger magnitude of im-
proved changes and effect sizes in the primary pain outcome mea-
sures from baseline to post-treatment.

This included the PSEQ, PCS and TSK scores (d=1.22, d=1.20
and d=1.23 for pain self-efficacy, pain catastrophizing and pain
kinesiophobia respectively (refer to Table 7). In addition, as for the
secondary outcome measures, the unexposed group also demon-
strated greater changes in scores than the exposed group. These
greater changes in magnitude in the unexposed group may reflect
a greater scope for change based on lower pre-intervention scores
in comparison to the exposed group. This potential increased room
for difference in scores in the unexposed group from pre to post
intervention may be a suggested by the group's increased positive
response to the intervention; potentially having moved through the
precontemplation phase further towards the action phase, therefore
increasing the amount of change in the pain outcome scores. Fur-
ther reasoning underlying the above result is expanded upon in the
following section.

Exposed Versus Unexposed Group; Within Groups Comparison
When analyzing the actual change in scores of the primary out-
come measures when comparing the two groups (Table 7), there
was once again notably larger pre-treatment-post-treatment dif-
ference in scores in the unexposed than the exposed group. The
above results, therefore, echo the previous research around in-per-
son interdisciplinary pain management programs having a positive
effect on psychosocial pain outcome measures,[35, 58, 74-76] and
therefore highlights that telehealth GPMPs seem to also have the
same effect on these pain outcome measures. Previous research
has supported the argument that some individuals, prior to the start
of rehabilitation, might already be at high levels of RTC, specifi-
cally based within the action stage [66].

Therefore, during the research referenced above, these subjects

only required minimal encouragement and support to reach goals
they had set for themselves and hence less difference in scores
from baseline to post-treatment were noted [66]. Therefore, it
may be argued that through clinical, mathematical and statistical
measures, subjects in the unexposed group versus those in the ex-
posed group may have greater capacity for change in pain mani-
festations, based on potential ceiling effects for the exposed group.
When addressing the action stage (subjects falling within the ex-
posed group), research has suggested that positive alterations from
the precontemplation or contemplation stage in RTC, towards
the action stage may be a result of improvements in individuals’
mood through the course of a pain management program which
may also add to positive changes in pain outcomes [77]. To recall,
subjects in the unexposed group scored less in EWB at baseline
versus those in the exposed group. Therefore, subjects who start
off a telehealth GPMP intervention being less ready to change their
pain behaviors i.e. subjects in the unexposed group, seem to land
up with greater changes in the majority of their pain manifestations
following a telehealth GPMP. This may further reflect what Burns
et al. has suggested [76].

Whether CP is treated via an interdisciplinary pain management
program or through conventional medical treatment, it has been
found that both treatment types have somewhat limited benefits in
pain reduction. However, interdisciplinary programs have shown
benefits for other pain outcome measures such as reduction in psy-
chological distress, increasing return to work and activity and re-
ducing medication usage [78, 79]. The current telehealth research,
however, showed that for there was a moderately large effect size
(d=0.65) for the VAS within the unexposed group based on chang-
es from baseline to post-treatment (p<0.05).

In contrast, the exposed group has a small effect size (d=0.14,
p=0.48). Although the VAS results are positive in the unexposed
group, it is valuable to note, as described previously in this paper,
that a decrease in pain intensity is extremely difficult to achieve
through non-pharmaceutical and non-invasive pain management
interventions and even more so to maintain due to the physiologi-
cal neuroscientific mechanisms underlying CP [50, 58-60]. How-
ever, it may be of interest moving forward to further examine this
specific result in terms of exclusively focusing on maintaining
pain intensity reduction through, for example, booster telehealth
or in-person GPMPs.

Limitations

Limitations of the study include a modest sample size. This may
have resulted in a type 2 error, therefore reducing the likelihood of
statistically significant results for differences between the exposed
group and unexposed group from pre-to post-treatment, for the
majority of the pain outcome measures. In addition, a type 2 error,
based on a fairly small number of subjects, the specific nominal
clinical and demographic characteristics’ (gender, nationality and
site/location of pain on the body) sub-groups, may have occurred
in the analyses of these variables. Although the sample size may be
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a possible limitation, having a broad array of participant nationali-
ties may be viewed as a strength, especially in a telehealth format.
Furthermore, although Cohen's d was the main statistical measure
in the study and does not rely on a large sample size, the use of a
correction factor may have been useful to further strengthen the
interpretation of the Cohen's d results.

Effect sizes from previous studies within the same or similar re-
search field, when the number of studies is large enough, can be
used when planning a new study. An a-priori power analysis can
provide an indication of the average sample size a study needs to
observe a statistically significant result with a desired likelihood
[62]. However, due to the current research being only one of a
limited number of studies specifically evaluating telehealth GP-
MPs, we did not complete a priori-power analysis as we did not
believe we had sufficient amount of effect sizes for the various
outcome measures in our research. A post-hoc power analysis may
have been potentially useful as a retrospective follow up evalua-
tion to further understand potential Type 2 errors that may have
occurred. However, there is considerable dispute in the literature
as to whether a post hoc power analysis is actually indicative of
true power for detecting statistical significance, thus does not nec-
essarily provide further useful information [80, 81].

We therefore did not complete a post-hoc power analysis in this
research. Formal verification of the inclusion and exclusion cri-
teria was not completed during enrollment, during and after the
intervention phase. However, subjects were requested to be as
honest as possible with the RAs during the recruitment phase. If
there were any changes through the intervention such as receiving
further external treatment, for example, subjects needed to notify
the lead clinician or RA. Finally, as mentioned in the Methods sec-
tion, subjects who failed to attend a session during the program,
were required to make up the missed content through reading that
material in their manuals or via one-on-one sessions with the lead
clinician. A limitation underlying these approaches in catching up
missed material, may be that they lacked the value of the group
dynamics shared by other participants.

Recommendations

It would be useful to conduct a randomized control trial in the
future which would compare in-person GPMPs versus telehealth
GPMPs using the same classifications of the exposed group and
unexposed group, as well as the addition of a control group. We
also recommend that long term follow up may result in clearer and
statistically significant differences between the 2 groups when it
comes to pain intensity, as well as the other explored pain man-
ifestations. Thus, further research exploring the maintenance of
improved pain intensity levels following telehealth and in-person
GPMPs seems to be a topic worth pursuing. The use of a mini-
mally important difference (MID) provides valuable information
for understanding differences in mean scores and provides an esti-
mate of how much change or difference people consider clinically
meaningful [82].

Therefore, the MID, in summary, helps determine the minimum
change value necessary to achieve meaningful improvement with-
in outcome instruments [83]. Importantly, the minimal clinically
important difference (MCID) is both determined from and depen-
dent on patient-reported outcome instruments, which identifies its
use as a patient-centered form of analysis [84]. This is particularly
key when it comes to a condition such as CP which entails an ex-
tremely subjective impression of the multifaceted pain perception
by the patient. MID estimates can be used to evaluate treatment
effectiveness and differences between groups such as in the current
research [81]. With our focus in this research being on the change
in the various pain outcome mean scores between the two cohort
groups, it is recommended that the MID is used in further studies
that investigate changes in pain outcome measures from pre-to-
post intervention, particularly when comparing groups.

As with previous research by Burns et al (2005), understanding
how all the stages of RTC (PSOCQ scores/phases) may fluctu-
ate during a telehealth GPMP may be an important dimension to
investigate [76]. This would assist in further understanding how
the exposed group and unexposed group may distinctly differ in
terms of their motivation to self-manage their pain throughout the
course of such treatment. Future research, using a regression mod-
el, should also assess the degree of RTC at baseline as a predic-
tor of pain outcome measures following telehealth GPMPs. The
use of ANCOVA would be appropriate to analyze the above, for a
study that is focusing on the significance of post-test mean scores
between 2 groups. To add the statistical process known as AN-
COVA-Change, would be a useful analysis to conduct in future
studies that potentially accounts for the change in scores for each
group whilst considering possible covariates at baseline, such as
pre-treatment values [85]. This may further help assess the validity
of similar results moving forward. Diving deeper into conducting
further research around baseline EWB in relation to readiness to
change and its impact it has on pain outcomes following such in-
tervention, would assist in unravelling this subject-matter in more
detail. Finally, as alluded to earlier, once further research in this
growing field is completed and reported, future studies should at-
tempt to complete a priori-power analysis to meet an appropriate
sample size so to potentially eliminate the possibility of Type 2
errors.

Conclusions

Motivation to change may act as a moderator underlying the effi-
cacy of biopsychosocial therapy including telehealth GPMPs [85].
The current research found that subjects classified in the exposed
group had better pain outcome measures’ scores at baseline and
at post-treatment than those in the unexposed group. However,
whether subjects were classified in either of the 2 cohort groups, the
study found that all pain outcome measures’ scores explored in the
study, improved from pre-treatment (baseline scores) to post-treat-
ment for both groups. However, the unexposed group had a larger
magnitude in change of scores from pre-to post-treatment than the
exposed group. The study also found that both groups, when ana-
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lyzed separately, displayed statistically significant changes in pain
outcome measures from pre-to post-intervention. Notably, EWB
at baseline in the unexposed group versus the exposed group, was
associated with greater changes in pain outcomes. Ultimately,
through telehealth GPMPs, patients with CP may act to undertake
what they have learned through such intervention, thereby improv-
ing various pain symptoms, and in this manner changing maladap-
tive pain behaviors and improve their overall QOL.
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