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Abstract

Objectives: Telehealth pain management has become instrumental in managing patents with chronic pain (CP) since the onset of the COVID-19
pandemic. Little is known, however, about which patient s best respond to these telehealth interventions. The primary aim of this study was to
investigate patients’demographic and clinical characteristics that predict the efficacy of telehealth Group-Based Pain Management Programs
(GPMPs) based on change in various pain outcome measures from pre-to-post-intervention.

Methods: The research included five separate telehealth GPMP groups each consisting of patients from different countries with various
musculoskeletal CP conditions. Each group met once a week for 3 hours via zoom software and ran over a course of 6 weeks in which CP
self-management techniques were taught. Pain outcome measures were taken at baseline and after the final telehealth GPMP. Regression
analyses as well as other statistical procedures were used to determine the predictive nature of the patient s demographic and clinical variables.

Results: Baseline emotional wellbeing demonstrated statistically significant associations (p<0.05) with baseline outcome measures. The
primary pain outcome measures including the Pain Self-Efficacy Questionnaire, the Pain Catastrophizing Scale-Total and the Tampa Scale
of Kinesiophobia, all showed large effect sizes;, d=0.90, d=0.75 and d=0.77 respectively. Changes in the primary pain outcome measures’
scores all showed statistically significant relationships (p<0.05) with their individual baseline scores.

Conclusion: Telehealth GPMPs have an important clinical role to play in the management of patients with CP. Understanding patients”
clinical and demographic characteristics appears to be an important factor in predicting changes in pain manifestations.

Keywords: Chronic musculoskeletal pain, Clinical predictive factors, Demographic predictive factors, Group-based pain management
programs, Telehealth

Introduction

Within the United States of America (USA), the Centre’s for
Disease Control and Prevention (CDC), estimates of chronic
pain (CP) amongst U.S adults range from 11% to 40%, with
surmountable population subgroup discrepancy [1]. Evidently,
when exploring patients with CP, their age and patients’ variances
in population groups including different countries of origin,
ethnicities, cultures and more, is important to consider when
analyzing the results of any pain management programs including
telehealth group-based pain management programs (GPMPs).
Based on the recent and current COVID-19 pandemic, and the
necessity for social distancing, telehealth has become an essential
and integral component of healthcare delivery. Besides restrictions
to in-person care as a result of the COVID-19 pandemic, common
geographical barriers and access to healthcare consultations with

pain specialists for patients living in in the community is often
difficult; pain specialists are generally concentrated in urban areas
[2,3]. Ultimately “TelePain bridges physical distances through
the use of video, web and telephone conferencing technologies
to increase access to chronic pain management” and improving
patients’ quality of life (QOL) [2].

With specific reference to pain management programs carried out
through group-based interventions, research has demonstrated
specific demographics and clinical variables that potentially have
an impact on the outcome of such treatment. Several studies
suggest that demographic factors like race/ethnicity (country of
origin), age, and gender may affect how individuals perceive the
pain experience of others [4-7]. Further clinical characteristics of
pain such as duration and severity of the pain, area of the body
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affected and number of body parts affected, have been found to
be predictors for ongoing pain, especially in women versus older
men [8].

Several reviews have investigated how gender (role) and sex
(biological) are associated with the manner in which ‘men’ versus
‘women’ experience pain [9-14]. It has been shown that men are
more likely to report or even experience pain than women [11],
however women are more prone to reporting pain in numerous
locations on the body, and pursue treatment for their pain than men
[12,15,16]. Overall, women seem to have lower pain thresholds
and pain tolerance levels, different sensitivities to pain treatments
and greater maladaptive pain coping skills and are therefore more
likely to experience greater pain intensity and reduced function
associated with their pain [10,17-20]. In a study assessing a
pain management clinic that included comprehensive group
pain management programs, women attended the clinic in far
greater numbers, however had less visible pathology than men
[21]. Importantly, it is still crucial to note that apparent physical
or anatomical pathology is not an indicator for CP [21]. The CP
experience is based on neurophysiological malfunctioning and thus
the women may still have experienced greater pain symptomology
than men. Therefore, with reference to the current telehealth
GPMP study, investigating whether there were associations and
predictive qualities between gender and pain outcomes following
intervention was of interest.

Patient demographics and clinical characteristics have been
found to be correlated with reported reduced QOL and greater
pain severity [22]. Included in these clinical characteristics is
Emotional Well-Being (EWB) at baseline. It has been suggested
that emotional distress and disturbed emotional processing, may
influence the outcome of pain management treatment [23,24]. In a
study that examined comprehensive GPMPs, 77% of the patients
had significant associated psychological and/or psychiatric
comorbidities [21]. Therefore, understanding the association
between EWB and pain outcomes following GPMPs that are
implemented through telehealth, as in the current research, was
a useful task to complete. The above relationships as evaluated
in the present research, aids in further understanding these
relationships and potentially assists in gaining more insight into
predictors underlying post- treatment pain outcomes following
such intervention.

Available literature suggests that older people have a higher
frequency of CP than younger groups of patients [25]. The
older an individual becomes, the more likelihood of increasing
multimorbidity and thus, the more advanced a patients age,
the more possible it is that he or she has encountered noxious
stimuli or injury that can potentially trigger the onset of CP [12].
Examining pain in older adults can be more difficult as older
individuals are commonly more restrained in wanting to converse
about their pain experience and pain intensity levels [26]. A reason
behind this may be a conglomeration of factors, however one of
the main issues may be the idea that individuals who have lived
longer with pain and been to multiple healthcare professionals

regarding the pain, might be fatigued in terms of discussing
their pain. Furthermore, age-related disease mechanisms such as
cognitive deterioration and dementia, may add to the notion that
older patients tend not to discuss their pain, which in turn makes
identifying and managing their pain, a more challenging task for
clinicians [26]. Therefore, understanding age in relation to pain
management is a much-needed investigation, and potentially even
more so with the implementation of the telehealth format that has
become increasingly used in healthcare based on the COVID-19
pandemic. As such, the current research using telehealth, aimed to
examine age as a variable that may be associated and predictive
of pain outcome measures following GPMPs that are conducted
using the telehealth format.

An investigation into the relationship between demographic and
psychosocial factors with pain manifestations and pain intensity
was relatively recently conducted [27]. This particular study found
that there was a significant association between pain intensity and
level of education, and income and pain-related disability [27].
Individuals who have low level of education, perceived income
inequalities, and large levels of neighborhood/location deficiency,
are more likely to experience CP than those in opposition who
have high levels of education, less perceived income inequality
and who live in more prosperous areas, including more affluent
countries [28]. It has been further shown that individuals who are
socio- economically disadvantaged, are not only more likely to
experience CP than people who are more well off economically,
but they are also more likely to experience greater pain intensity
and greater magnitude of pain-related disabilities [29-31]. There
has been shown to be complex ethnic and nationality variations in
prevalence and outcomes of pain-related pathologies, although most
of the mechanisms behind these differences remain inadequately
comprehended [12,32,33]. Of importance the prevalence of CP
and its impact on function and other pain outcome variables, has
been found to be greater in developing countries than in developed
countries [34]. Besides higher levels of symptoms, it has been
demonstrated in interdisciplinary group CP programs that lower
levels of education and being in racial-ethnic minority groups
displayed less efficacious long-term treatment responses [35]. This
is of particular relevance to the present study in which patients
from various countries/nationalities around the world participated
in the telehealth GPMPs.

Although there has been a recent study that looked at predictor
variables relating to the format and structure of GPMPs, there
is still limited research that has investigated the association and
predictive value of participant demographic and clinical variables
that may influence the outcomes of GPMPs [36]. The current study
examined patients’ demographic, clinical and pre-intervention pain
manifestation variables that act as potential components towards
the efficacy behind the outcomes of telehealth GPMPs. EWB, as an
overall key contributor to the pain experience, should be assessed
as a possible prognostic factor regarding pain manifestations
following pain management programs. Therefore, gaining insight
into patient’s demographic and clinical characteristics, such as
those described in this introductory section, were key elements
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within this research in terms of exploring how these factors may act
as potential predictor variables on overall pain outcomes following
telehealth GPMPs. In addition, baseline CP manifestations such
as pain intensity, pain self-efficacy, pain catastrophizing, pain
kinesiophobia and overall QOL were all examined as potential
predictors of magnitude of change in pain outcome measures
following the present study's telehealth GPMPs.

Materials and Methods

Patient Recruitment

The target population for this study was patients with chronic
musculoskeletal pain (localized anywhere in the body or
widespread). Due to this research aiming to examine telehealth
(Zoom Software-Zoom Video Communications, San Jose
California, USA) GPMPs, there were no geographic restrictions
as to where patients were recruited from and therefore patients
were recruited from different countries. All included patients were
placed in 5 separate GPMPs. The aim was to have between 8§ to
12 patients in each GPMP. Patient recruitment and screening of
patients was completed by 3 research assistants (Doctor of Physical
Therapy students). The research assistants were trained and
supervised by the lead researcher (primary author of this research).
The lead researcher remained blinded to the pain outcome scores
and other matters related to each patient during the recruitment and
screening process, including scores at post intervention follow-up.

Inclusion and Exclusion Criteria

Inclusion criteria: 1. Patients who had pain with or without
referred pain, or post-surgical pain for 3 months or more. 2.
Patients with chronic Musculoskeletal Pain (spine and extremities)
including Osteoarthritis (OA) and Rheumatoid Arthritis (RA)
3. Patients ranging from the age of 20 and upwards. 4. Patients
with or without referred pain, or 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 and 6.
Patients willing to participate in a group based telehealth program.

Exclusion criteria: 1. Patients unable to understand or speak
English. 2. Pain due to malignancy. 3. Patients waiting to undergo
surgery or having had surgery within the past 3 months prior to
the commencement of the intervention. 4. Patients who were
scheduled to start other types of treatment; for example, with a
physical therapist, during the course of the program. 5. Patients with
cognitive pathology. 6. Patients diagnosed psychiatric conditions
(eg psychosis) and, 7. Patients with no access to internet or unable
to use the Zoom software.

Intervention Description

Intervention Setting: GPMPs in this research were carried out
through a telehealth format (Zoom software). Each group received
the exact same treatment. The telehealth GPMPs included 6
sessions (1 session a week), and for approximately 3 hours per
session. Table 1 reveals the treatment content that was provided
through the telehealth GPMPs.

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

General group Introduction: Ice-breakers

v’ Subjects introduce themselves

v' Clinician introduced himself/herself

v QOutline of aims of the program

v’ Shared Group goals

v" 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

unhelpful thoughts.

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

exercises

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

Flare-Up Management

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

SMART goals: Specific, Measurable, Attainable, Realistic, Time-Based; TPNE: Therapeutic Pain Neuroscience Education, CBT:
Cognitive Behavioral Therapy; DBT: Dialectical Behavioral Therapy; GPMP: Group-Based Pain Management Program.

Table 1: Group-based Pain Management Programs Content.

Outcome Measures

The primary pain outcome measures examined in this research
were pain self-efficacy (The Pain Self Efficacy Questionnaire-
PSEQ), pain catastrophizing (The Pain Catastrophizing Scale-PCS
Total) and pain kinesiophobia (The Tampa Scale of Kinesiophobia-
TSK). The secondary pain outcome measures for the purpose of
this study were pain intensity (The Visual Analogue Scale -VAS)
overall QOL (Short Form Health Survey -SF-36 Total). Lower
scores on the VAS, PCS-Total and TSK suggest less pain intensity,
less pain catastrophizing and less kinesiophobia respectively,
and thus change in scores (pre-intervention scores subtracted
from post-intervention scores) with a negative value represent
improvement in these three outcome measures. Higher scores
on the PSEQ, and SF-36 Total suggest greater pain self-efficacy
and greater QOL and therefore change in scores (pre-intervention
scores subtracted from post-intervention scores) with positive
values suggest improvements in these two outcome measures
results. Prior to the start of the intervention, baseline measures
were taken for each of the above instruments and again following
the end of the intervention. Qualtrics Software (Qualtrics Software
Company, Provo Utah, USA) was used to capture the results of the
outcome measures.

Patient demographics and baseline pain measures were collected
by the research assistants in the screening process. The pain
outcome scores were also collected at post-intervention follow-
up by the research assistants. The main demographics and clinical
characteristics required for collection were gender, age, ethnicity
(country of origin/nationality), site of pain on the body, number of
months with pain, and EWB (SF-36 general health and emotional
well-being sub-measure) at baseline. As with the SF-36 Total
scoring system, the SF-36 general health and EWB sub-measure
suggests that a higher score reflects stronger EWB and therefore
change in scores with positive values indicates improvements in
the patients” EWB.

Intervention Description: At the beginning of each session
following session 1, patients were provided with the opportunity
to summarize their week and how their use of the tools taught
to them in the previous session went. They also had opportunity
to ask questions at which point the clinician was able to answer
the questions and/or other group members may have aided in
facilitating the answers. A Power Point Presentation (PPP) was
used to navigate each session in combination with a supplementary
pain management manual for each patient that had been developed
over many years by the primary author. The manual was designed
to consolidate patients’ knowledge and tools around self-
management strategies. The manual also incorporated homework
tasks for the patients to undertake between sessions to practice

various skills that had been taught to them during the weekly get-
together sessions. The actual exercise sessions were not created
to act as a specific treatment modality as part of the GPMPs, but
rather instituted to merely educate patients on how to exercise with
CP and reduce their potential fear underpinning exercise through
graded exposure, graded activity, and pacing techniques. At the
end of the final session (1-2 days following the last session) each
patient was again required to complete the outcome measures.

Statistical Procedures: To begin with, relevant tests for normality of
distribution of the outcome measures data for pre post-test changes
in the study were completed prior to any of the following statistical
procedures to assess whether to use parametric versus non-
parametric statistical tests. In addition, all underlying assumptions
for each statistical test were also examined before conducting the
specific statistical examination. Baseline descriptive measures
were first examined including the means, standard deviations,
and frequencies for each demographic, clinical characteristic and
baseline pain outcome measures. The main parametric analyses
performed in this study were firstly, Pearson’s Correlation
Coefficient tests to examine whether or not there was a relationship
between all the continuous variables in the study (age, time
with pain, EWB and baseline pain outcome measures’ scores)
as the independent Variables (IV), with all the pre-test post-test
changes in scores for the pain outcome measures as the dependent
variables (DVs). For the Pearson’s correlation coefficient values, a
magnitude (-1 to+ 1) and significance or lack thereof amongst the
relationships was noted. In terms of strength of the relationship,
0.7 is considered strong, between 0.5 and 0.7 is moderate strength
and less than 0.4 is a weak or no correlation [37]. Eta values and
Eta-squared values were also calculated to reveal the association
between the categorical/nominal baseline variables (gender,
nationality, site/location of pain) with the continuous DVs.

Following the above analyses and based on the Pearson’s
correlation coefficients that displayed statistically significant
results, multiple linear regression was used for the DVs that had
more than one IV found to be statistically significant. Multiple
regression analyses were used to determine the best predictive
variables among the specific IVs on the magnitude of change in
each DV. The categorical nominal variables (gender, nationality
and site/location of pain) were added to each model to understand
their influence on each model.

Cohen’s d effect sizes were calculated to determine the effect
size pertaining to the magnitude of change in the pain outcome
scores from baseline to post-intervention using an online
statistical calculator(https://www. socscistatistics.com/effectsize/).
Commonly used interpretations of Cohen’s d results are small
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being d=0.2, medium d=0.5 and large being d=0.8 [38].

Results

A total of 42 patients started the intervention with no drop out
during the intervention. Table 2 below, provides the descriptive
statistics for the specific variables analysed in this study; baseline
data, post-treatment data and difference in scores from pre-to post-
treatment for the pain outcome measures.

All EWB baseline scores showed a statistically significant
association with all pre-treatment pain outcome measures’ scores.
In addition, all post-treatment pain outcome scores displayed
improvements with respect to their baseline scores. Again, based on
how each outcome measure instrument functioned, the particular

Pain Outcome
Measures and
other Clinical and
Demographic

Means (SD) for the
Pain Outcome
Measures at baseline
and Frequency for
the Demographic
and Clinical
Variables at Baseline
(pre-treatment).

scores:
Variables.

Pearson’s Correlations between
| continuous demographic/clinical variables | Pain Outcome
and Baseline Pain outcome Measure

Statistically significant results (p<0.05)|

mean score for change was either positive or negative. In addition,
the primary outcome measures being the PSEQ, PCS-Total and
TSK had medium to large effect sizes between pre-and-post-
intervention scores; d=0.90, d=0.75 and d=0.77 respectively. Table
2 summarizes the mean scores and standard deviations of the pain
outcome measures at baseline, post-treatment, as well as the mean
scores and standard deviations for the score changes from pre-to-
post treatment. In addition, Table 2 provides the mean age and
standard deviation for age, duration with pain, and baseline EWB.
Frequencies are also provided for nationality, gender and location
of pain on the body. Finally, Table 2 also provides correlational
analyses between the baseline pain outcome measures scores and
age, time with pain and EWB.

| Pre-Treatment — Post-Treatment Mean

Score Differences for the Pain Outcome
Measures’ Mean | Measures: Mean (SD)., Cohen’s d effect
scores (SD). size

scoes

Post-Treatment

VAS 61.09 (20.49) + VAS with age: r=0.14, p=0.37 *53.19 (22.25) -7.90 (18.65), d=0.36
* *VAS with EWB: r= -0.36, p=0.02
* VAS with pain duration: = 0.03, p=0.82
PSEQ 32.50 (11.61) + PSEQ with age: r=0.07, p=0.64 *42.45 (10.44) 9.95 (10.52), 2=0.90
+ *PSEQ with EWB: = 0.60, p=0.00
* PSEQ with pain duration: r=-0.07,
p=0.63
PCS-Total 25.30(13.59) + PCS-Total with age: r= 0.07, p=0.63 *15.78 (11.40) -9.52 (10.52), ¢=0.75
* *PCS-Total with EWB: r=-0.52, p=0.00
* PCS-Total with pain duration: r=-0.03,
p=0.82
TSK 39.14(7.25) » TSK with age: r=-0.12, p=0.45 *33.47 (7.49) -5.66 (6.90), @=0.77
* *TSK with EWB: r=-0.42, p=0.01
» TSK with pain duration: = -0.20, p=0.25
SF-36 Total 46.58 (13.62) + SF-36 Total with age: r=-0.08, p=0.57  *34.91(15.52) 8.56 (15.69), @=0.53
* *SF-36 Total with EWB: = 0.52, p=0.00
» SF-36 Total with pain duration: r=-0.02,
p=0.90
SF-36 EWB 59.38 (18.60) N/A N/A NA
Age (years) 5133 (16.32) N/A N/A NA
Duration of Pain  15.13 (14.16) N/A N/A N/A
(years)
Location of Pain on *NA N/A NA
the Body * 26 subjects (61.9%)
* Multiple sites: * 11 subjects (26.2%)
* Spinal (one or * 1 subjects (2.4%)
more areas): * 1 subjects (2.4%)
+ Upper limb only: + 3 subjects (4.7%)
* Lower limb only:
* Other:
Nationality: NA NA NA

+ South Africa: * 27 subjects (64.3%)
* Other: * 15 subjects (35.7%)

VAS:Visual Analogue Scale; PSOCQ:Pain Stages of Change Questionnaire; PSEQ:Pain Self-Efficacy Questionnaire; PCS-Total:Pain
Catastrophizing Scale Total Score; TSK:Tampa Scale of Kinesiophobia; SF-36 Total:Short Form Health Survey-36 Total Score (Overall

quality of Life); SF-36 EWB:SF-36 Emotional wellbeing.

Table 2: Descriptive Statistics for the Scores of the Baseline (pre-treatment) Pain Outcome Measures, Post Treatment Pain Outcome
Measures, Difference in Scores from Baseline to Post-Treatment as well as Other Baseline Clinical and Demographic Variables.

Med Clin Res, 2023

www.medclinres.org

Volume 8 | Issue 4 | 5


https://www.medclinrese.org/

Table 3 summarizes the results of the Pearson’s Correlations
Coefficients between baseline measures and change in scores
from pre-to-post-intervention. The magnitude of the statistically
significant associations ranged from either a positive or negative
weak relationship to a moderately strong negative relationship. The
weakest relationships included r=-0.31 between the PCS-Total at
baseline measure and change in score for the TSK from pre-to-post
treatment suggesting a weak inverse relationship between PCS-
Total scores at baseline and change in TSK scores. In addition, the
TSK baseline score and change in PSEQ scores had a weak positive
relationship being r=0.31. The strongest relationship was between
the PCS-Total baseline score and changes in PCS-Total scores from
pre-to-post treatment. This showed a moderately strong inverse
relationship (r=-0.60). This result suggests that if a patient scored
very high (poorly) on the PCS-Total score at baseline, the change
in score from pre-to-post treatment would be small, meaning

PCS-Total would only improve slightly. However, if a participant
scored low at baseline, the magnitude of change increases even
further which would account for even greater improvements
in scores at post treatment for this measure. To note, it was the
primary outcome measures in this study, namely the changes in
scores for the PSEQ, PCS-Total and TSK that all had more than
one statistically significant association with specific IVs. However,
it is relevant to note that changes in pain intensity (VAS) had a
positive weak relationship with baseline EWB (r=0.37) and was
statistically significant (p<<0.05). In addition, change in VAS scores
also had a weak but inverse relationship with EWB measured at
baseline which was also statistically significant (p<0.05, r=-0.37).
Figures 1, 2 and 3 all graphically reveal the associations between
the pre-treatment primary outcome measures’ scores (PSEQ, PCS-
Total and TSK scores) with their respective change in scores from
pre-to post-treatment.

Mean Pre-Treatment | VAS PSEQ PCS-Total TSK SF-36 Total
(Baseline) Measures: | Pre-Post treatment  Pre-Post treatment | Pre-Post Pre-Post Pre-Post treatment
differences as differences as treatment treatment differences as
Improvement; Improvement; differences as differences as Improvement;
(r, p-value) (r, p-value) Improvement; |Improvement; |(r, p-value)
(r, p-value) (r, p-value)
Age 1=0.27, p=0.08 r=-0.10, p=0.57 r=0.10, p=0.62 r=0.34,*p=002 r=-0.01,p=0.93
Length of Time with 1=0.13, p=0.39 r=-0.10, p=0.53 r=0.10, p=0.52 r=0.01,p=0.92 r=-0.10, p=0.54
Pain
SF-36-EWB 1=0.37, *p=0.01 1=-0.36, *p=0.02 =0.32, *p=0.04 r=0.36, *p=002 r=-0.30, p=0.06
(Emotional wellbeing
measnre)
VAS 1=-0.37, *p=0.04 = 0.30. p=0.05 r=-0.13,p=0.40 r=-0.04, p=0.80 r=10.10, p=0.58
PSEQ 1=0.18, p=0.25 r=-0.56, *p=0.00 =0.18,p=024 r=0.17,p=026 r=-0.01,p=0.94
PCS-Total =-0.28, p=0.07 r=0.33, *p=0.03 r=-0.60, *p=0.00 r=-0.31, ¥p=0.04 r=0.16, p=0.31
TSK r=-0.15, p=0.34 r=0.31, *p=0.04 r=-0.26,p=0.09 r=-0.44, *p=0.00 r=0.19, p=0.22
SF-36-Total 1=0.15, p=0.32 r=-0.36, *p=0.02 =036, *p=0.02 r=0.30,p=0.06 r=-0.50, *p=0.00

VAS: Visual Analogue Scale; PSOCQ: Pain Stages of Change Questionnaire; PSEQ: Pain Self-Efficacy Questionnaire; PCS-Total: Pain
Catastrophizing Scale Total Score; TSK: Tampa Scale of Kinesiophobia; SF-36 Total: Short Form Health Survey-36 Total Score (overall
Quality of Life); SF-36 EWB: SF-36 Emotional Wellbeing; r: Pearson's Correlation Coefficient.

Table 3: Summary Table of Pearson's Correlation Coefficients between Pre-treatment/Baseline continuous Variables/Measures and Pre-
Post Treatment Differences as Improvement in Pain Outcome Measures (Pain Manifestations).
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PSEQ difference from baseline to post-
treatment scores

Figure 1: Scatter plot and Box and Whisker plot presenting the statistically significant association between PSEQ pre-treatment scores
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Figure 3: Scatter plot and Box and Whisker plot presenting the statistically significant association between TSK pre-treatment scores
(IV) and the TSK pre-post treatment difference in mean scores (DV).

Multiple Regression Analyses against the variable/s with which they had a statistically significant
Through the correlation analyses, the primary outcome measures association. The IVs that were therefore included in the analyses
that were statistically significantly associated with more than one  were age, EWB, baseline PSEQ, baseline PCS-Total, baseline
IV, included all 3 primary outcome measures:1. The PSEQ, 2. The TSK and the baseline SF-36 Total scores. Table 4 summarizes the
PCS-Total, and 3. The TSK. Each of these DVs were analyzed results of the regression analyses.
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Multiple Regression Statistics PSEQ: Change in Scores from pre-to post PCS5-Total: Change in Scores | TSK: Change in Scores from pre-to
treatment (DV) from pre-to post treatment (DV) | post treatment (DV)

-IV Variables entred into the model: * SF-36 Total pre-treatment, TSK pre-
treatment, EWB, PCS-Total pre-
treatment, PSEQ pre-treatment

-Model overall correlation: * 1=0.56
-F statistic (p-value): * 3.31 (*p=0.01)
-R-squared, % variation explained by the model
on the DV, and p-value final model: * 0.31, 31%, (*p=0.01)

-Unstandardized Beta, t-value, p-value, 95% CI : »SF-36 Total: B=-0.02, t=-0.15, p=0.87,

95% CI=-026t0 0.23

#TSK: B=0.01,1=-0.05, p=0.95, 95% Cl=

0.58t0 0.55

PEWB: B=0.03, t=0.33, p=0.74, 95%

C=-024100.17

#PCS-Total: B=-0.02, t=-0.14, p=0.89,

95% CI=-0.34 t0 0.30

»PSEQ: B=-0.50,, 1=2.53, *p=0.01, 95%

CI=-08610-0.10

-Tolerance for each variable: * SF-36 Total (0.57), TSK (0.51), EWB
(0.58), PCS-Total (0.45), PSEQ (0.43)

-VIF: » SF-36 Total (1.73), TSK (1.95), EWB

(1.71), PCS-Total (2.21), PSEQ (2.29)

* SF-36 Total pre-freatment, Age, EWB, PCS-Total pre-
EWB, PCS-Total pre- treatment., TSK pre-treatment
treatment.

* 1=0.60 *1=0.53

* 739 (*p=0.00) * 373 (*p=0.01)

f037,37%(%p=0.00) =028, 28% (*p=0.01)

»SE-36 Total: B=0.08,
t=0.76, p=0.42, 95% Cl= -
01410032

FEWB: B=0.02, t=-0.20,
p=0.83, 95% Cl= 023 10
0.18

»PCS-Total B=-0.50. t=-
3.60, *p=0.00, 95% Cl= -
0.7410-021

»Age: B=0.11, 1=1.69, p=0.10,
95% Cl=-0.02 10 0.24

>EWB: B=0.04, t=0.53, p=0.60,
95% Cl=-0.1010 0.17

»PCS-Total: B= 0.008, 1=0.08,
p=093,95% Cl=-0.2010 0.22

»TSK: B=036, t=2.02,
p=0.05, 95% Cl=-0.72to
0.001

+ SF-36 Total (0.68), EWB ~ * Age (0.80), EWB (0.58), BCS-
(0.62),BCS-Total (0.68)  Total (0.47), TSK (0.54)

+ SF-36 Total (147, EWB  + Age (124), EWB (1.71), BCS-
(161),PCS-Total (147)  Total (2.12), TSK (1.82)

VAS: Visual Analogue Scale; PSOCQ: Pain Stages of Change Questionnaire; PSEQ: Pain Self-Efficacy Questionnaire; PCS-Total: Pain
Catastrophizing Scale Total Score; TSK: Tampa Scale of Kinesiophobia; SF-36 Total: Short Form Health Survey-36; SF-36 Total: Scale
for Overall Quality of Life; SF-36 EWB: SF-36 Emotional Wellbeing; *Significant p-value set at p<0.05.

Table 4: Main Regression Analysis Summary Table; Relationships between the Predictor Variables (IVs- Statistically Significant
Baseline Scores from previous Pierson’s Coefficient Analyses) and DVs (Pain Outcome Scores’ Difference from Pre-Treatment to Post-

Treatment.

1. The PSEQ Pre-Treatment Post-Treatment Score Difference
(DV) with mean PSEQ pre-treatment scores, mean PCS-Total
pre-treatment scores, mean TSK pre-treatment scores, mean SF-
36 Total pre-treatment scores and the mean EWB pre treatment
scores: A multiple linear regression model was fitted to explain
in the difference in scores for the PSEQ from baseline to post-
treatment, based on the mean pre-treatment scores of the PSEQ,
PCS-Total, TSK, SF-36-Total and EWB. The results of the overall
correlation for this model was positive and moderate in size
(r=0.56). The proportion of variance in the dependent variable
that was explained by the independent variables (the full model)
was 31% and was found to be statistically significant (p<0.05)
as well as the overall variation on the difference in scores for the
PSEQ from baseline to post treatment based on this model was
31% (R-Squared=0.31). As shown in Table 4, the only statistically

significant predictor variable (p<0.05) was pre-treatment mean
PSEQ scores. For every unit increase in the PSEQ at pretreatment,
the predicted difference in scores for the PSEQ from baseline to
post-treatment decreased by 0.50 (B=-0.50) units. This decrease
in change of scores might potentially be the results of regression
to the mean based on this research being a longitudinal study. All
other relevant statistical data are presented in Table 4.

2. The PCS-Total Pre-Treatment Post-Treatment Score Difference
(DV) with the mean PCS-Total pre-treatment scores, mean SF-
36 Total pre-treatment scores and the mean EWB pre treatment
scores: A multiple linear regression model was fitted to explain in
the difference in scores for the PCS-Total from baseline to post-
treatment, based on the mean pre-treatment scores of the PCS-
Total, SF-36-Total and the SF-36 EWB. The result of the overall
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correlation for this model was r=0.60 (positive and moderate in
strength). The proportion of variance in the dependent variable that
was explained by the independent variables (full model) was 37%
(R-Squared = 0.37). As presented in Table 4, the only statistically
significant predictor variable was pre-treatment mean PCS-Total
scores. For every 1 unit increase in the PCS-Total at pre-treatment,
the predicted difference in scores for the PCS-Total from baseline
to post treatment increased by 0.50 (B=-0.50) units. This decrease
in change of scores might potentially be the result of regression
to the mean based on this research being a longitudinal study.
Potentially, despite the negative value, the way the PCS-Total
measure functions and was scored, this still might mean that the
predicted difference in PCS-Total scores increased by 0.50 units.

3. The TSK Pre-Treatment Post-Treatment Score Difference (DV)
with the mean age, mean EWB, mean PCS-Total pre-treatment
scores, and mean TSK pre-treatment scores: A multiple linear
regression model was fitted to explain the difference in scores
for the TSK from baseline to post-treatment the, based on the
mean age of the sample, mean pre-treatment scores of the PCS-
Total and mean pre-treatment TSK scores. The results to the
overall correlation for this model was r=0.53 (positive moderate
association). The proportion of variance in the dependent variable
that was explained by the independent variables (the full model)
was 28% (R Squared=0.28). There were no statistically significant
predictive variables within this overall regression model. All
relevant statistical data are shown in Table 4.

Baseline Demographic and Clinical Categorical Variables (IVs
location of body pain, nationality and gender) association with
each Primary Outcome Measures (DV); The PSEQ pre-treatment
post-treatment mean score difference, the PCS-Total pre treatment
post-treatment mean score difference, and the TSK pre-treatment
post-treatment mean score: Table 5 below, demonstrates the
strength of the association between the nominal/categorical
variables (IVs) and the change in scores for the primary pain
outcome measures (DVs). The interpretation of the strength of the
associations are presented in the table via Eta scores, which all
were small to extremely small in magnitude. As for location/site
of pain in the body, the highest association was found between
location of pain and the change in TSK scores (Eta=0.38). As for
nationality, the largest association was found between nationality
and the TSK change in scores (Eta=0.23). Finally, for gender, all
the associations were extremely small; the highest being an Eta of
0.14, again with the TSK. In addition, Table 5 provides the percent
variation that each sub-category under each nominal variable has
on the IVs predictive nature on the DVs. To note, each nominal
variable sub-category was mutually exclusive and therefore, for
each category, the percent variations did not necessarily add up
to 100%. Table 5 demonstrates no consistent pattern in variation
of scores between the nominal sub-category variables and their
associated IV with the DVs.
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DV- Pain Owicome Measure Nominal I'V- Site Nominal IV-Nationality Nominal IV-Gender

Difference in Scores from Pre to  (location) of Pain (Country of Origin)
Post-Treatment
PSEQ
"Eta: +0.29 (small aszociation  =0.003 (Extremely small =007 (Extremely small
between the 2 variables.  association between the 2 aszociation between the 2
variables) variables)

=34 of variation in the DV
explained by the pre-treatment
outcome measure (IV) for each
category of the nominal IV > Subjects with:

(*mutually exclusive values): > Subjects from: = Subjects classified as:
*Multiple sites:38.2% *Female: 31.9%
*Each subcategory is mutnally *Spinal pan (1 or more)  =Sowth Africa:38.1% *Male: 69.0%
independent therefore do not regions): 31.3% +Dther countriez-40.5%
have to add up to 100% *Oither zites: 91 2%
*Lower or upper limb: 0%
PCS5-Total
*Eta: =0.35 (small association  =0.20 (small association =(0.04 (Extremely small
between the 2 variables  between the 2 variables association between the 2
variables)

*%p of variation in the DV
explained by the pre-treatment
outcome measure (IV) for each

category of the nominal IV >Subjects with: »3ubjects from:
(*mutually exclusive values): #Subjects classified as:
Multiple sites:44 8% *South Africa:33.6%
*Each subcategory is mutnally *Spinal pamn (1 or more)  =Other countries:64.2% *Female: 40.9%
independent therefore do not regions): 44% *Male: 32.6%
have to add np to 100% +Other sites: 24 2%
*Lower or upper limb: 0%
TSk
"Eta: +0.38 (small aszociation  +0.23 {amall azzociation *0.14 (Extremely small
between the 2 variables.  between the 2 variables. aszociation between the 2
variables)

=% of variation in the D'V
explained by the pre-treatment
outcome measure (IV) for each

category of the nominal IV >Subjects with: > Subjects from:
(*mutually exclusive values): = Subjects classified as:
*Multiple sites:20.6% *South Africa:18.1%
*Each subcategory is mutnally *5Spinal pain (1 or more)  =Other countries:29 8% *Female: 22 3%
independent therefore do not regions): 49.4% *Male: 19.3%
have to add np to 100% *Other zites: 34 7%

*Lower or upper limb: 0%

Table 5: Association between the Nominal IVs (location of pain, nationality, and gender) on the change in scores for the pain outcome
measures from pre-to post-treatment (DV). Eta values provided with strength of association noted. % of variation in the DV explained
by the pre-treatment outcome measure score (IV) for each nominal variable category.

Discussion knowledge around prognosis for patients with CP [39]. Based on
Early detection of patients who may not improve through the current research Pearson’s Correlational analyses results, the
pain management treatment, via an assessment of baseline only pre-treatment to post treatment differences to not display
characteristics [39], including demographic variables and baseline more than 1 statistically significant correlation with any of the
clinical pain manifestations, as well as rate of change in pain pre-treatment variables besides its own pre-treatment scores, was
outcome measures’ scores, can facilitate the gathering of valuable the pain intensity (VAS) change in score and SF-36 Total score.
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The general statistical non-significant results around baseline pain
intensity as a predictor or as a DV in our current study, is echoed
by a previous Multidisciplinary Pain Treatment (MPT) study that
found patients experienced, on average, a small reduction in pain
intensity within the first 6 months of attending a MPT [39].

Emotional Well-being at Baseline and Change in Pain Outcome
Measures Scores: Interestingly, EWB at baseline had an inverse
relationship with pain self-efficacy changes. Findings from the
development of the Therapeutic Group Context Questionnaire
(TGCQ), suggest that better EWB is consistent with significantly
lower scores throughout the TGCQ [40]. The recent development
of the TGCQ, allows researchers and clinicians to evaluate
how patients in telehealth GPMPs perceive the amount that the
Therapeutic Alliance (TA) and Group Dynamics (GDs) has on
their overall pain experience [40]. This questionnaire has been
shown to be a valid and reliable instrument for patients with CP, as
assessed through telehealth GPMPs [40]. The hypothesis from the
TGCQ development study was that patients with greater emotional
stability and less social phobia required less TA and rely less on
the telehealth group than patients with more compromised general
emotional security. This idea is supported by previous literature
that supports the notion that individuals with weaker emotional
wellness and heightened social phobia seem to require more
support from their clinicians and fellow group-members [41-43].
Therefore, they tend to build greater therapeutic relationships with
their clinicians and other group members. Ultimately, this may
have an effect on pain outcome measures following telehealth
GPMPs, and potentially improve overall pain outcome variables.
This may be specific to self-efficacy as a pain outcome measure;
weaker EWB at baseline might serve as a function for improved
self-efficacy through a telehealth GPMP, whereas better EWB
at baseline might prohibit the initiation of greater self-efficacy
through such an intervention for the reasons described above.
Therefore, with respect to the current study, it is suggested that
baseline EWB may be an important variable that aids in predicting
changes in self-efficacy. These transformations in self-efficacy are
suggested to occur secondarily through the formation of the TA
and GDs by virtue of a telehealth GPMP intervention.

EWRB at baseline was statistically significantly associated with all
baseline pain outcome scores (p<0.05), in the current study, and
suggested that better EWB was related to less pain manifestations
based on all pain outcome scores for all measures at baseline.
However, of interest, the current analysis suggested that with
higher wellbeing measured at baseline, the change from baseline
to post-treatment in self-efficacy, as alluded to previously, gets
smaller. Therefore, having stronger EWB at the start of a telehealth
group-based pain management intervention, may not have a major
impact on changes in pain self-efficacy. This result may possibly be
understood based on pain self-efficacy falling under the umbrella
of general emotional wellness. A key finding in the current study
suggests, however, that as EWB increases at baseline, it seems that
changes in pain kinesiophobia and pain catastrophizing from pre-
to-post treatment increases in a positive direction (improvement of
both scores and constructs). Thus, this study suggests that better

EWB at pre-treatment had a statistically significant relationship
with changes in fear of movement and pain catastrophizing. In
addition, improvements in the actual scores of the TSK and PCS
scores, as well as all other pain outcome measures examined,
demonstrated positive outcomes based on telehealth GPMPs.

As briefly noted earlier, in the multiple regression analyses (Table
4), the only demonstrated statistically significant predictive results
regarding difference in scores based on pre-to post-intervention
changes in scores, was with their individual baseline pain outcome
scores. The above was apparent with the primary outcome
measures being the PCS-Total and the PSEQ. However, there was
no statistically significant predictive difference found with changes
in TSK scores with the TSK baseline scores. Therefore, the only
predictor variable (IV) that had a significant influence on the
PCS-Total and PSEQ change in scores from pre-treatment post-
treatment, was their individual pre-treatment mean scores. Thus,
this was the best fit model produced for 2 of the 3 primary pain
outcome measures evaluated in this research. Previous research
found that higher levels of kinesiophobia were related to age [44]. It
is suggested that the current telehealth study did not accommodate
enough on a technological level for older adults, and so age did not
appear to be a significant predictor for kinesiophobia specifically.

Baseline Pain Intensity and Emotional Well-being: Previous
research has revealed that baseline pain intensity can act as a
predictor for CP [45]. A further study that examined Chronic
Lower Back Pain (CLBP), concluded that pain intensity at
baseline was one of 2 variables that predicted an association
with improved pain outcome measures immediately following
McKenzie Physical Therapy treatment, as well as at 12 months
follow up [46]. In the current research, EWB was found to have
a statistically significant (p<0.05) and a weak to moderate inverse
relationship (r= -0.36) with pain intensity at baseline. However,
the current study did not find that pain intensity had a statistically
significant association with any of the change in scores for the pain
outcome measures excluding itself and was therefore not involved
in any of the multiple regression analyses as a potential predictor
variable, based on our methodology. Thus, increased EWB at
baseline being associated with greater changes in VAS scores (VAS
scores improving from pre-to-post treatment), appears to support
the idea that psychosocial variables at baseline such as EWB,
can have a positive impact on pain intensity as a measure of the
pain experience. Higher levels of EWB at baseline may therefore
be understood as a useful prognostic variable in improved pain
intensity through telehealth GPMPs.

Change in Scores in Pain Outcome Measures Related to Patients’
Individual Baseline Scores: When analyzing the multiple
regression models associated with changes in the primary outcome
measures, it was interesting to find that the only statistically
significant predictors for each one of these DVs was their
individual baseline scores at pre-intervention. With reference to
the Perason's Correlation Coefficient's Table 3, each one of the
baseline primary outcome measures’ scores had a moderately
strong inverse relationship with their change of scores from pre- to
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post-intervention, suggesting that the higher their baseline scores,
the less magnitude of change over the course of the intervention.
This may be indicative of a potential ceiling effect where further
clinical change may be limited as a result of higher baseline
scores. However, in opposition, the lower their baseline scores,
the greater their change in scores. This potentially suggests that
individuals participating in a telehealth GPMP, have the capacity
to improve upon their pain outcome scores, particularly if they
score lower at pre-intervention. It may be hypothesized that
lower scores at baseline, facilitate greater room for growth and
improvement through a telehealth GPMP specifically with a focus
on these particular pain outcome measures; pain self-efficacy,
pain catastrophizing and pain kinesiophobia. In opposition,
when reflecting upon the baseline scores of the above measures,
the general correlational results indicated positive relationships
with changes in other outcome measures besides changes within
themselves. Therefore, this suggests that when patients score
better at baseline in these primary outcome measures, other
outcome measures seem to improve greater in terms of change
and vice versa. This theory is highlighted in a previous piece of
research that identified that higher levels of pain self-efficacy and
pain acceptance at baseline, for example, were associated with
more positive pain outcomes besides pain self-efficacy and pain
acceptance [47]. However, it is important to note that baseline
scores may be seen as potential covariates for the degree of change
in the specific outcome measures evaluated.

Patients Beliefs around their Pain Experiences: An individual’s
belief and evaluation in the irreparability of deficits that may have
developed as a result of a specific injury (or no identifiable injury),
might contribute to symptoms of depression [48]. Depression and
other associated emotions are understood to compound the burden
of CP or chronic illness and in turn, contribute to disability, and
therefore reduced QOL [48]. It is clear that patients’ cognitions
and emotional status around their pain experiences, is a critical
area to evaluate when it comes to understanding baseline factors
that possibly predict the outcomes following pain management,
such as the current study; telehealth GPMPs. The results of this
study suggest that EWB, measured at pre-treatment through the
SF-36 EWB sub measure, had a weak to moderate association
with the change in scores from pre-treatment to post-treatment in
pain self-efficacy (PSEQ), pain catastrophizing (PCS) and pain
kinesiophobia (TSK); r=-0.36, r=0.32 and r=0.36 respectively. All
of'these relationships displayed a statistically significant correlation
(p<0.05). A previous study that evaluated psychological programs
for surgical patients, emphasized that baseline emotional distress
should be understood as a covariate for Readiness to Change (RTC)
maladaptive behaviors with regards to general psychological
distress [49]. Therefore, decreased overall psychological health
and emotional well-being are factors that may negatively influence
the efficacy that GPMPs such as the current telehealth GPMP study
may have had on patient’s pain outcomes following intervention.

Other Patient Demographic and Clinical Variables at Baseline
being associated with Pain Outcome Measures: Another study

which examined patients in a pain management program, used
measures of depression, self-efficacy, kinesiophobia, location of
pain on the body, duration of pain, gender, age, marital status, and
race as predictor variables on pain related outcomes for patients
with co-morbid musculoskeletal pain and depression [50]. The
study found that kinesiophobia, as with the current study, was a
significant predictor of various pain outcome measures following
their intervention [50]. However, the study being referenced
above, did not find statistically significant results pertaining to
the baseline magnitude of depression, location of pain, pain self-
efficacy as well as the other demographic variables on the pain
outcome measures at post-intervention [50]. As with the research
above by Ang et al. (2010), the current study did not find any initial
statistically significant associations between the DVs and length of
time with pain.

The present study also found that gender and nationality all
contributed to a very small variation in the DVs explained by
the specific pre-treatment mean pain outcome measures Scores.
Location of pain contributed slightly more than gender and
nationality on the variation in the DVs explained by the pre
treatment mean pain outcome measures’ scores.

Alongside age, gender, pain duration, pain intensity, pain sensory
qualities, marital satisfaction and pain catastrophizing, a previous
study found that perceived injustice emerged as the strongest
predictor of pain interference measures, disability, depression,
and anxiety [51]. Perceived injustice emerged as the strongest
contributor towards certain pain manifestations such as disability,
depression, and anxiety even when taking age, sex, pain duration,
pain severity, pain sensory qualities, pain catastrophizing and
marital satisfaction into account [51]. The current research found
that baseline pain catastrophizing (PCS-Total) was a statistically
significant predictor of change in pain catastrophizing scores from
pre-to post treatment. However, the study by Martinez-Borba et al
(2021) found that perceived injustice levels in patients with CP,
was a greater predictor than pain catastrophizing and various other
pain related variables (more specific to the pain sensation), in the
explanation of both physical and mental status of individuals with
CP [51]. The research by Martinez-Borba, et al (2021) did not
include a pain management intervention, but rather retrospectively
asked patients to fill in various questionnaires that related either
to potential predictor variables and questionnaires that were
related to various pain-related health variables. Thus, this alone
could present with varying results according to the impact that an
intervention study, such as the current telehealth GPMP research,
may establish.

Limitations

The current research did not use the perceived injustice experience
questionnaire as this was not initially identified as one of the
key potential predictor variables for the pain outcome measures
following telehealth GPMPs. Our sample size was only moderately
large, which may have ensued various results being statistically
insignificant (potential type 2 errors). However, it is still notable
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that the sample did incorporate multiple positive facets including
patients from different countries. Having patients included from
a broad array of nationalities, allowed us to conclude that there
was a variation in the pain outcome measures based on whether
patients were from South Africa (the majority of patients) or
whether they were from other countries. Although a main aim of
the study was to examine how much various baseline pain outcome
scores contribute to changes in these pain manifestation measures
through telehealth GPMPs, we do highlight that these baseline
scores may contribute to the overall results through the means of
potentially acting as covariates.

Recommendations

Including measures examining patients perceived injustice levels
whilst screening CP patients, has been found to be a significant
predictor of poor psychological and physical health outcomes
in this population group [51]. Future research should focus on
perceived injustice as a potential baseline predictor variable on
pain outcome measures following either in-person or telehealth
GPMPs. In addition, it may be useful to measure perceived injustice
as a DV, following such intervention, to understand whether or not
a telehealth GPMP would change the degree of perceived injustice.
Comparing the results of this study to the application of the
baseline outcome measure scores as covariates, would be a useful
statistical analysis in a future study. Finally, a larger sample size
in future research may also account for the reduction of potential
Type 2 errors.

Conclusion

Understanding, in more detail, the best predictive models around
baseline variables can facilitate the most useful prognostic models
implemented within telehealth GPMPs as well as the inclusion of
cost-effective treatment approaches such as telehealth GPMPs.
The current research found that most of the baseline demographic,
clinical features and pain manifestations (IVs) might be relatively
associated, to various degrees, to changes in various pain outcome
measure scores from pre-treatment to post-treatment (DVs).
However, not all of these baseline measures were statistically
significant and thus were not included in the best fit predictor
models for each DV. Notably, EWB at baseline was associated
with greater change in the majority of pain outcome measures
based on telehealth GPMPs. The study suggested that all the
primary pain outcome measures that were investigated in this
study (changes in their scores from pre-to post treatment), were
statistically significantly predicted only by their individual pre-
treatment outcome scores.
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