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Abstract 
The effectiveness of in-person psychological interventions for chronic pain populations has been widely studied. The current 
retrospective pilot study evaluates the effectiveness of a 10-week integrative telehealth pain group intervention consisting of 
cognitive, behavioral, mindfulness, and lifestyle strategies on anxiety, depression, pain catastrophizing, pain interference, and 
pain intensity. Participants at a large multidisciplinary hospital are referred internally from various medical departments within 
the hospital. The present study consists of data from 9 group cohorts from October 2020 to June 2022. The study included 86 
patients, with 52 completing all 10 weeks of the intervention with post-questionnaire data available. Measures assessing anxiety, 
depression, pain catastrophizing, pain interference, and pain intensity at baseline and at the completion of the intervention. A 
series of paired samples t-tests were used to assess change in each outcome measure from baseline to after completion of the 
program. All the outcome variables including anxiety, depression, pain interference, pain intensity, and pain catastrophizing showed 
statistically significant reductions after the intervention compared to baseline assessments. There were no significant differences 
in any of the demographic variables (age, gender, ethnicity, education level) or chronic pain condition between participants who 
did and did not complete the program. Preliminary data suggest that this 10-week integrative telehealth pain group intervention 
significantly lowered anxiety, depression, pain catastrophizing, pain interference, and pain intensity from pre- to post-intervention. 
Larger, randomized controlled studies are needed to validate these results.

Abbreviations: CBT = cognitive behavioral therapy, CBT-CP = cognitive behavioral therapy for chronic pain, CDC = center for 
disease control, GAD-7 = generalized anxiety disorder-7 questionnaire, IASP = International Association for the Study of Pain, 
MBSR = mindfulness-based stress reduction, MORE = mindfulness-oriented recovery enhancement, PCS = pain catastrophizing 
scale, PEG = pain intensity (P), interference with enjoyment of life (E), and interference with general activity (G), PHQ-9 = patient 
health questionnaire-9, SD = standard deviation, US = United States.
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1. Introduction
The International Association for the Study of Pain (IASP) 
defines chronic pain as “an unpleasant sensory and emotional 
experience associated with, or resembling that associated with, 
actual or potential tissue damage, recently expanding their defi-
nition to include “pain is always a personal experience that 
is influenced to varying degrees by biological, psychological, 
and social factors.”[1] According to a 2023 Center For Disease 
Control report, approximately 24.3% of adults in the United 
States (U.S.) experience chronic pain, with 8.5% acknowledg-
ing high-impact chronic pain (limiting life or work activities on 
most or every day) for at least 3 months.[2] Likely due to its 
adverse impact on quality of life, daily activities, functioning, 
relationships, employment, and mood, chronic pain is 1 of the 
most widely studied medical conditions in the psychological 

literature and typically requires a multifactorial approach to 
management. The present study utilized a Cognitive behavioral 
therapy (CBT) approach combined with principles of mindful-
ness, movement, and lifestyle interventions (described in more 
detail below) in a telehealth delivery format to demonstrate the 
effectiveness and feasibility of this protocol for patients with 
chronic pain.

Cognitive behavioral therapy is a psychological interven-
tion that can assist individuals with chronic pain in learning to 
manage their pain, restore functioning, and reduce the control 
that pain exerts over their lives.[3] CBT is based on the cogni-
tive model, which postulates that an individual’s perceptions/
thoughts of a situation directly impact his or her emotional, 
behavioral, and physiological response(s); thus, patients learn 
how by increasing awareness of their pain-related distressing 
thoughts they can reduce the severity of painful symptoms and 
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emotional reactions. Typical components of CBT include psy-
choeducation, cognitive restructuring, behavioral activation, 
relaxation training, problem solving, homework, treatment 
planning/goal setting, and relapse prevention.[3]

Cognitive behavioral therapy for chronic pain (CBT-CP) has 
demonstrated small to moderate effects on mood and pain- 
related outcomes. In a 2015 systematic review and meta-analysis  
examining 23 studies and 3300 patients with subacute and 
chronic low back pain, CBT-CP was significantly associated 
with improvements in both short- and long-term pain, disabil-
ity, and quality of life, and was superior to waitlist control, usual 
care, and guideline-based active treatment.[4] However, a recent 
systematic review of 75 randomized controlled trials showed 
that CBT-CP vs treatment as usual showed a small effect size 
for pain, disability, and distress and CBT vs active treatment 
showed few effects.[5] Thus, given this evidence on CBT-CP, it 
is important that further investigations be conducted to iden-
tify ways to improve these effect sizes, such as supplementing 
CBT-CP with mindfulness-based or other evidence-based inter-
ventions. Additionally, several studies highlight the importance 
of CBT-CP in influencing neural changes and including a neuro-
science education component in a chronic pain treatment pro-
gram, as our group intervention does.[6–8]

Another effective intervention for chronic pain management 
identified in the literature is mindfulness-based stress reduc-
tion (MBSR), which is a mind-body, meditation-based therapy 
approach.[9,10] Meta-analyses of MBSR covering a range of phys-
ical and mental disorders (chronic pain, cancer, heart disease, 
anxiety, depression, etc) have found medium to large effect 
sizes, and conclude that mindfulness-based interventions “might 
enhance general features of coping with distress and disability 
in everyday life, as well as under more extraordinary conditions 
of serious disorder or stress.”[9,11] In a recent randomized con-
trolled trial on a mindfulness-oriented recovery enhancement 
intervention vs supportive group therapy for co-occurring opi-
oid misuse and chronic pain in primary care, researchers found 
that MORE led to greater improvements in pain severity and 
functional interference, and decreases in emotional distress, 
depressive symptoms, and real-time reports of opioid craving 
in daily life than supportive therapy; in addition, the MORE 
intervention led to large and statistically significant decreases in 
opioid misuse compared to supportive therapy.[12]

There is also increasing evidence on using both CBT and 
mindfulness training in patients with chronic pain. One 
study examined CBT and MBSR group interventions sep-
arately and found that the addition of MBSR offers sig-
nificant benefit for chronic pain management.[10] A 2016 
randomized controlled trial on group therapy with adults 
with chronic low back pain found that treatment with 
CBT or MBSR resulted in greater improvement in pain and 
functional limitations at 26 weeks compared with usual 
care and there were no significant differences in outcomes 
between CBT and MBSR.[13] To our knowledge, there are 
no published studies on MBSR teletherapy interventions for 
chronic pain management. To add to the above research, it 
makes sense to include a mindfulness component into our 
CBT-based pain management group.

Lastly, there is increasing research on telehealth-based psy-
chological interventions for chronic pain management, as this 
platform can help aid in patient safety and reduce financial, 
time, and transportation barriers, as well as expanding treat-
ment to a larger geographic area. In addition to a structured 
1-on-one intervention, CBT for pain can be effectively provided 
in many other formats, including groups, web-based self-help 
programs, and via telephone.[14–16] Results of a recent random-
ized controlled trial on the clinical and cost-effectiveness of  
videoconference-based CBT for chronic pain suggested that this 
intervention may reduce pain interference and disability, but not 
pain intensity; this method also demonstrated cost-effectiveness 
within a small sample size, though further replication using a 

larger sample size is needed for verification purposes.[17] Another 
recent pilot study on a live teletherapy CBT pain management 
group found significant pre-post differences in pain-related 
interference and disability, but no changes in negative affect.[18] 
This particular study only examined patients with chronic back 
pain using CBT principles with minimal emphasis on mindful-
ness components and/or mindful movement strategies. In addi-
tion, these researchers did not measure pain catastrophizing, 
which is an important outcome to assess given its impact on 
the cognition and emotional processing of patients with chronic 
pain. Our current study will address these gaps by including a 
more comprehensive sample of chronic pain patients, an entire 
group session devoted to mindfulness components in addition 
to a 30-minute mindful movement practice led by a certified 
yoga instructor, and pain catastrophizing as an outcome vari-
able. In addition, the present study adds to this research on the 
benefit and feasibility of telehealth psychology interventions for 
chronic pain management.

In light of the above-mentioned research, we conducted a 
pilot study on a 10-week/session (90-minute) chronic pain man-
agement group offered virtually via a Zoom videoconference 
platform across 9 cohorts from October 14, 2020, to June 7, 
2022. Patients were assessed for anxiety, depression, pain cata-
strophizing, pain interference, and pain intensity at baseline, and 
at the completion of the 10-week intervention. We hypothesize 
that our results will demonstrate significant improvements in all 
primary outcome variables (anxiety, depression, pain interfer-
ence, intensity, and catastrophizing).

2. Methods

2.1. Study design and intervention

This pilot is a retrospective study that was performed at Mayo 
Clinic in Arizona and was approved by the Institutional Review 
Board of the hospital system (#22-008387). This study exam-
ined a virtual integrated CBT and mindfulness group interven-
tion comparing pretreatment with immediate posttreatment 
self-reported measures to assess changes associated with the 
intervention. The virtual integrated group intervention consisted 
of 10 sessions over a consecutive 10-week period, each 90- 
minutes long; each group was closed to maintain confiden-
tiality/privacy. The sample consists of 86 patients, with 52 
completing all 10 weeks of the intervention with available post- 
questionnaire data.

The group sessions consisted of a combination of psycho-
education with Power Point presentations, discussion, and in 
vivo practice of therapy techniques (e.g., relaxation training, 
cognitive restructuring, goal setting, etc). Approximately 1 to 
2 weeks prior to the start of the group, there is an orienta-
tion session to discuss the nature, expectations, and purpose 
of the group. The group topics over the 10 sessions include: 
education on the biology of pain, relaxation and stress relief 
exercises, cognitive restructuring, attention diversion tech-
niques and distress tolerance skills, mindfulness and imagery 
skills, sleep management, activity pacing and goal setting, 
managing pain flares and relapse prevention, lifestyle inter-
ventions, and mindful movement/meditation. During the 
“Lifestyle Interventions for Pain Management” session, par-
ticipants watched a video recorded specifically for this group 
by a physician specializing in family and integrative medi-
cine focused on diet, nutrition, physical activity, alternative 
pain interventions, etc. The “Mindful Movement/Meditation” 
group session was instructed live by a Certified Lu Jong 
Tibetan Healing Yoga Teacher at Mayo Clinic Arizona. All 
other sessions were facilitated by a licensed and board- 
certified clinical health psychologist. As noted above, there is 
also a group session on mindfulness practices for pain man-
agement that included psychoeducation on mindfulness and 
an instructor-led basic mindfulness meditation practice. These 
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2 mindfulness-oriented sessions and the lifestyle intervention 
session described above create the integrated components of 
the CBT intervention.

2.2. Participants

Participants are referred internally from various medical 
departments within Mayo Clinic Arizona (i.e., Pain Medicine, 
Neurology, Family Medicine, Integrative Medicine, Psychiatry/
Psychology, Community Internal Medicine, Gynecology, etc) 
and referring providers receive a group flyer with instructions 
on how to refer patients to the group. Participants have a wide 
range of chronic pain conditions (see more detail in demo-
graphic information below).

Inclusion criteria consists of patients with a primary pain 
diagnosis, willingness to learn how to effectively manage his/
her chronic pain using evidence-based psychological interven-
tions in a supportive group atmosphere, English fluency, adults 
aged 18 and over, and ability to attend/commit to at least 8 90- 
minute treatment sessions. Exclusion criteria consists of patients 
who are primarily seeking medication or medical intervention, 
patients who have current severe mental health symptoms (sui-
cidal ideation, psychosis, severe depression/anxiety), patients 
with significant disruptive and/or impulsive behaviors that 
might hinder the therapeutic group process and effectiveness, 
and patients with gross cognitive impairment.

2.3. Measures

Existing research shows that chronic pain is related to depres-
sion, anxiety, interference in daily activities, and pain cata-
strophizing.[5,19] Thus, prior to the first and last day of the 
group, pain group participants complete 4 measurements to 
assess for pre- and post- group changes: the Patient Health 
Questionnaire-9 (PHQ-9),[20,21] a measure of depression symp-
toms; the Generalized Anxiety Disorder-7 Questionnaire (GAD-
7),[22] a measure of anxiety symptoms; the PEG, a very brief 
3-item scale derived from the Brief Pain Inventory that assesses 
average pain intensity (P), interference with enjoyment of life 
(E), and interference with general activity (G)[23]; and the pain 
catastrophizing scale,[18] a measure of one’s tendency to magnify 
the threat value of a pain stimulus and feel helpless in the pres-
ence of pain.[24] Each of these measurements have demonstrated 
good psychometrics in chronic pain populations.

2.4. Statistical methods

Demographic variables were described using mean and stan-
dard deviation (SD), while continuous variables were described 
using frequencies and percentages. Differences between those 
who completed the program compared to those who did not 
were examined using chi-square tests and independent samples 
t-tests. Distributions, and means and SDs were used to deter-
mine a normal distribution for all variables. A series of paired 
samples t-tests were used to assess change in each outcome 
measure from baseline to after the 10-week intervention. Pain 
intensity was assessed as individual items: average pain inten-
sity, life interference, and activity interference, with a separate 
test for each measure. Sample size was determined by assuming 
a medium effect size (Cohen d = 0.5) and for a paired samples 
t-test. The sample for this pilot study surpassed the size of 44 
patients needed for 90% power. P-values < .05 were considered 
statistically significant. R version 4.1.2 was used for statistical 
analyses. The Bonferroni correction method was used to control 
for the number of tests looking at differences in demographic 
variables, and a separate correction was used for the number of 
tests looking at change over time in all the outcome measures. 
After the adjustment, all results remained statistically signifi-
cant. Of note, a statistician assisted with all statistical methods.

3. Results

3.1. Descriptives

Overall, most of the patients were female (82.6%) and White/
not Hispanic or Latino (86%). 42% of the sample had an asso-
ciate or high school equivalent diploma with 56.9% having at 
least a bachelor’s degree. The average age of the sample was 
52.7 years (SD = 14.897). Of the 86 patients, 52 completed the 
entire 10-week intervention. There were no differences in any 
of the demographic variables based on completion status (see 
Table 1). Similarly, none of the outcome variables differed at 
baseline between program completers and non-completers.

3.2. Chronic pain diagnoses

The most common pain diagnoses across the sample were chronic 
migraine (N = 42, 48.8%), and chronic pain syndrome (N = 31, 
36%). On average patients had 2 pain diagnoses (SD = 1.153) 
(see Table S1, Supplemental Digital Content, http://links.lww.
com/MD/O579). There were no differences between the 2 
groups (completers vs non-completers) in whether there was a 
higher proportion of any diagnosis (see Table S2, Supplemental 
Digital Content, http://links.lww.com/MD/O580). Similarly, the 
2 groups did not differ in the number of pain diagnoses they 
were diagnosed with.

3.3. Outcome measures

Means and SDs for all outcome measures are presented both at 
baseline and at follow-up after the 10-week intervention for all 
participants who completed the intervention (see Table 2).

3.4. Analysis

Paired samples t-tests were used to determine whether there 
were differences between baseline and after the intervention 
for participants who completed an assessment both at base-
line and after the 10-week intervention. On average, partici-
pants reported significantly less anxiety (t = −4.719, df = 54, 
P = <.0001) and depression (t = −4.96, df = 51, P = <.0001) 
after the intervention (Table 3). Similarly, pain catastrophizing 
(t = −5.047, df = 50, P = <.0001) and each type of pain inten-
sity (Average pain: t = −4.495, df = 50, P = <.0001; Life inter-
ference: t = −6.492, df = 50, P = <.0001; Activity interference: 
t = −5.285, df = 50, P = <.0001) were significantly lower after 
the intervention compared to the baseline assessment.

4. Discussion
To our knowledge, this is the first study to evaluate an inte-
grative (CBT plus mindfulness plus lifestyle interventions) tele-
health chronic pain group intervention assessing the variables 
of anxiety, depression, pain catastrophizing, pain interference, 
and pain intensity. Clinically, these findings highlight that par-
ticipation in this integrative telehealth intervention for chronic 
pain was associated with significant improvements across all 
outcome variables.

This pilot study examined the preliminary efficacy of a 10- 
session (weekly) integrative telehealth intervention for chronic 
pain in a large hospital setting. The group content consisted of 
cognitive, behavioral, mindfulness, and lifestyle interventions 
for chronic pain management. Nine group cohorts were assessed 
on the outcome variables of anxiety, depression, pain catastro-
phizing, pain interference, and pain intensity from pre- to post- 
intervention. Our sample consisted of primarily female (82.6%), 
middle-aged (average 52.7 years (SD = 14.897)), White/not 
Hispanic or Latino (86%) individuals with at least a bache-
lor’s degree (56.9%), which appears to be representative of our 
greater hospital patient population. Our sample demographics 
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is also similar to existing population-based research on gender 
differences in chronic pain consistently demonstrating greater 
pain prevalence with women reporting more than men.[25] In 
addition, the majority (48.8%) of the participants had a primary 
diagnosis of chronic migraine, which is consistent with previous 
research on comprehensive pain rehabilitation center samples 
showing that the majority of patients referred to such programs 
have primary headache diagnoses.[26] Within this sample of 
mostly college-educated females with chronic migraine diagno-
sis, results showed significant reductions on anxiety, depression, 
pain catastrophizing, pain interference, and pain intensity scores 
after the intervention compared to baseline assessments.

As mentioned above, existing research on videoconference- 
based CBT for chronic pain has suggested that this interven-
tion reduces pain interference but not pain intensity or negative 
affect.[17,18] However, the current study demonstrates that our 
integrative telehealth intervention does reduce pain intensity, 
in addition to depression and anxiety symptoms. Thus, results 
of our study highlight the importance of including mindfulness 
and lifestyle interventions into a CBT framework, and the ben-
efit and feasibility of this videoconference-based intervention 
on reducing depression, anxiety, and pain intensity. In addition, 

in light of the limited, mixed research on combined CBT and 
mindfulness training in patients with chronic pain, this study 
illustrates the importance of including both of these strategies 
into an integrative chronic pain group intervention.

Several limitations exist in this study that are important to 
mention. First, this was not a randomized controlled trial and 
instead was a retrospective analysis, so patients did not sign 
an initial consent to commit to the completion of the group. 
Thus, we were unable to control for nonspecific and con-
founding factors, potentially limiting the generalizability of 
the results. Future and larger randomized, controlled trials are 
needed to validate these results. Second, although there was 
no difference in groups based on attrition status, this study 
had a large attrition rate, further affecting the validity of the 
results. Possible reasons for this attrition rate might be: patient 
hospitalizations or other complex illnesses preventing them 
from completing the group, patients were not identified as 
“completers” unless they completed the post-questionnaires;  
thus, some may have completed the 10-week intervention, but 
we do not have their data available, family or other psycho-
social stressors arose, preventing completion of the 10-week 
intervention, this was not a randomized controlled trial and 

Table 1

Patient characteristics by completion status.

Incomplete (N = 34) Complete (N = 52) Total Sample (N = 86) P-value

Age
 � M (SD) 50.912 (15.212) 53.885 (14.716) 52.709 (14.897) .369*
 � Range 22 to 80 21 to 88 21- 88
Gender
 � Female 26 (76.5%) 45 (86.5%) 71 (82.6%) .229†

 � Male 8 (23.5%) 7 (13.5%) 15 (17.4%)
Ethnicity
 � White/Not Hispanic or Latino 29 (85.3%) 45 (86.5%) 74 (86.0%) .454†

 � Hispanic or Latino 4 (11.8%) 7 (13.5%) 11 (12.8%)
 � Did not disclose 1 (2.9%) 0 (0.0%) 1 (1.2%)
Education level
 � 12th grade/GED 6 (17.6%) 5 (9.6%) 11 (12.8%) .486†

 � Associates/some college 10 (29.4%) 15 (28.8%) 25 (29.1%)
 � Bachelors 13 (38.2%) 17 (32.7%) 30 (34.9%)
 � Masters 3 (8.8%) 12 (23.1%) 15 (17.4%)
 � Professional degree/Doctorate 2 (5.9%) 2 (3.8%) 4 (4.7%)
 � Missing 0 (0.0%) 1 (1.9%) 1 (1.2%)
Anxiety (GAD-7)
 � M (SD) 9.481 (6.272) 7.923 (5.346) 8.456 (5.688) .251*
 � Range 0.000 to 21.000 0.000 to 21.000 0.000 to 21.000
 � Missing 7 0 7
Depression (PHQ-9)
 � M (SD) 10.458 (6.338) 8.808 (5.841) 9.329 (6.010) .269*
 � Range 2 to 24 0 to 22 0 to 24
 � Missing 10 0 10
Pain Catastrophizing (PCS)
 � M (SD) 25.731 (14.010) 23.904 (11.122) 24.513 (12.100) .533*
 � Range 2 to 52 5 to 48 2 to 52
 � Missing 8 0 8
Average pain
 � M (SD) 6.864 (2.007) 6.538 (1.820) 6.635 (1.870) .498*
 � Range 3 to 10 2 to 10 2 to 10
 � Missing 12 0 12
Life interference
 � M (SD) 7.154 (2.461) 6.558 (2.697) 6.756 (2.620) .347*
 � Range 1 to 10 0 to 10 0 to 10
 � Missing 8 0 8
Activity interference
 � M (SD) 6.923 (2.544) 6.431 (2.722) 6.597 (2.657) .446*
 � Range 2 to 10 0 to 10 0 to 10
 � Missing 8 1 9

GAD-7 = generalized anxiety disorder-7 questionnaire, PHQ-9 = patient health questionnaire-9.
* Independent samples t-test.
† Pearson Chi-squared test.
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instead was a retrospective analysis; thus, patients did not sign 
an initial consent to commit to the completion of the group. 
Despite the attrition rate, this study demonstrates the accept-
ability of this virtual integrative intervention for chronic pain 
populations. More large-scale studies are needed examining 
various types of chronic pain conditions to examine the effec-
tiveness of this program. Third, the lack of follow-up data 
limits our ability to assess the longevity of treatment effects; 
more long-term follow-up studies should be conducted in the 
future. Fourth, the pain intensity and pain interference data 
are based on single-item assessments, which may limit the 
validity of these findings. Fifth, due to the retrospective nature 
of this study, we are unable to gather data on any concur-
rent medical interventions or changes in medications that may 
have occurred over the course of the 10-week intervention. 
Further, we were unable to gather enough quality data for 
patient satisfaction to report in this study, which may have 
provided further support for the telehealth format of this 
group. Lastly, as discussed above, although not a significant 
finding, this sample is heavily weighted towards females with 
primary chronic migraine diagnosis and those with at least a 
bachelor’s degree education; males and lower educated indi-
viduals represented a decent number of non-completers. Thus, 
we cannot fully generalize the results to males or those with 
lower education or other chronic pain conditions, and future 
studies are needed to examine this intervention’s efficacy in 
these groups.

5. Conclusions
Despite the above-mentioned limitations, this virtual integra-
tive chronic pain management group demonstrated the possi-
bility of effectiveness and feasibility of such a delivery format 
and protocol for patients with chronic pain. The nature of this 
telehealth group provides increased access to evidence-based 
care, such as for individuals with compromised immune sys-
tems or disabilities, social anxiety, financial or transportation 
difficulties, and professional time away from work. During 
the coronavirus disease-19 pandemic in particular, this vir-
tual group allowed individuals to receive consistent support 
and treatment needed without having to risk their health and 
safety. Further, as this virtual group intervention reduced men-
tal health outcomes of anxiety and depression, it may have 
alleviated the prevalent anxiety and depression associated with 
the pandemic itself.

In summary, results of this preliminary study show that 
an integrative videoconference-based group intervention 
consisting of CBT, mindfulness, and lifestyle strategies can 
significantly reduce anxiety, depression, pain catastrophiz-
ing, pain interference, and pain intensity across chronic pain 
populations, with the majority of participants being at least 
college-educated females with chronic migraine. Thus, this 
program is a valuable addition to regular pain management 
treatment outcome studies and is recommended to be included 
as an adjunct to medical care. Further research is needed 
using randomized controlled trials, larger sample sizes, and 
follow-up assessments to extend and validate these results to 
chronic pain populations.
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