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Abstract

Objectives Chronicpain affects 1 in 5 Europeans, with a prevalence in Spain of 11%. It is one of the main causes of medical
consultation and is associated with high personal, social, and economic costs with diverse psychological repercussions. Sev-
eral studies have shown the effectiveness of psychological therapies in the treatment of chronic pain, including mindfulness-
based therapies. In this regard, mindfulness-based pain management (MBPM) has evidenced significant positive changes
in patients with chronic pain, but so far, no RCT study has been conducted. Therefore, the main purpose of this study is to
explore the results of the MBPM program with chronic pain patients. Additionally, we will analyze the differential efficacy
of the MBPM program on fibromyalgia versus non-fibromyalgia chronic pain patients.

Methods Ninety patients with chronic pain were randomized to experimental group MBPM (50 patients) and wait-list control
group (40 patients) and assessed at pre- and post-treatment in demographic and pain-related variables, psychopathological
symptoms, cognitive variables, resilience, and quality of life.

Results Findings showed moderate to large effects in favor of the experimental group in pain management and acceptance,
use of analgesics, psychopathological symptoms, general negative thoughts, self-blame, mental-health-related quality of
life, and resilience. Non-fibromyalgia chronic pain patients benefited significantly more than participants with fibromyalgia.
Conclusions The positive impact of the MBPM program on critical variables related to chronic pain provides evidence of
its efficacy, which could be enhanced with the inclusion of complementary therapeutic CBT components to address sleep
problems, need for control, and rumination.

Trial Registration ClinicalTrials.gov (NCT03992612).

Keywords Chronic pain - Fibromyalgia - Mindfulness-based pain management - Therapy - Efficacy

Chronic pain affects 1 in 5 Europeans (19%), with a preva-
lence in Spain of 11% (Breivik et al., 2006). It is one of the
main causes of medical consultation; it affects women more
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than men, of working age, and it is associated with high per-
sonal, social, and economic costs (Diaz et al., 2003). Apart
from the enormous societal costs that result from the bur-
den of chronic pain and its suffering, it affects every aspect
of patients’ lives. Psychological repercussions of chronic
pain are diverse, including sleep disturbances, high levels of
anxiety and depression (Naylor et al., 2012), or alterations
in social relations (Lled¢ et al., 2013).

Several pathologies involve chronic pain, such as
migraine, lower back pain, osteoarthritis, rheumatoid arthri-
tis, and fibromyalgia, but few studies establish differential
profiles among the various patients who have chronic pain
(Porter-Moffit et al., 2006). In this regard, fibromyalgia is
one identified cause of chronic widespread pain, although
of uncertain etiology. It is one of the most disabling types of
chronic pain, and is often difficult to diagnose and treat, so a
fibromyalgia patient is one of the costliest patients to health
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services, consuming triple the health resources of any other
chronic patient (Pastor et al., 2010).

From a therapeutic point of view, various studies have
shown the effectiveness of cognitive-behavioral therapy
(CBT) in the treatment of chronic pain—both associated or
not with fibromyalgia—albeit with a moderate effect size
(Eccleston & Crombez, 2017; Ehde et al., 2014). In a recent
meta-analysis of randomized controlled trials on the treat-
ment of chronic pain (Khoo et al., 2019), the authors found
13 studies on the effectiveness of CBT compared to a control
group, seven studies on mindfulness-based stress reduction
(MBSR) therapy compared to a control group, and only one
study comparing these two therapeutic strategies, with good
results in both therapies. The MBSR is a group-based inter-
vention that focuses on building awareness and acceptance
of moment-to-moment experiences, including physical dis-
comfort and difficult emotions. Core components of MBSR
include increasing awareness of one’s body, emotions, sensa-
tions, and thoughts, as well as learning self-regulation strat-
egies and more adaptive responses to stress (Kabat-Zinn,
1982, 1990; Kabat-Zinn et al., 1985).

MBSR has been applied to patients with chronic pain,
with good results in many studies (Haugmark et al., 2019;
Hilton et al., 2017; Khoury et al., 2017). It is considered to
belong to the first generation of mindfulness protocols, more
focused on attention training, compared to second-genera-
tion protocols that integrate ethical and spiritual elements
of Buddhism such as “loving kindness,” non-attachment,
or compassion (Van Gordon et al., 2015). In this regard,
and following the ideas of the second-generation protocols,
Burch (2008) designed a specific program for pain manage-
ment, the mindfulness-based pain management (MBPM).

MBPM has been evaluated by the original authors
of the program (Cusens et al., 2010), showing signifi-
cant positive changes in patients with chronic pain, with
medium to large effect sizes on self-report measures of
depression, positive outlook, pain acceptance (activity
engagement and disengaging from the struggle to control
or avoid pain), pain self-efficacy (individual’s confidence
in his/her ability to perform specific behaviors while expe-
riencing pain), and pain catastrophizing (rumination, mag-
nification, and helplessness), in the absence of reduced
pain intensity. In another study carried out by Brown and
Jones (2013), patients with musculoskeletal pain in the
MBPM group showed significant improvements in mental
health, improved engagement in pain self-management,
and greater perceived control of pain, with no reductions
in clinical or experimental pain ratings. However, no fur-
ther RCT studies have been conducted with the MBPM
program. Therefore, the main purpose of this study is to
explore the results of the MBPM program with chronic
pain patients on different variables, such as pain, mental
health, negative thoughts, pain catastrophizing, resilience,
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and quality of life. A second aim of the study is to analyze
the differential efficacy of the MBPM program on fibro-
myalgia versus non-fibromyalgia chronic pain patients. In
this regard, we hypothesized that patients receiving the
MBPM program will obtain better results than patients in
the control group, and that patients with fibromyalgia will
have more limited results compared to non-fibromyalgia
chronic pain patients.

Method
Participants

To estimate the sample size, a power analysis was per-
formed using the statistical package G*Power version
3.1.9.7 for Windows. An a priori analysis was carried out
(using #-tests to calculate differences between two inde-
pendent groups), with the alpha level set to 0.05 (two-
tailed). Based on previous studies related to this popu-
lation (Brown & Jones, 2013; Cusens et al., 2010), if a
medium to large effect size were assumed (d =0.65), 39
participants would be needed in each group to achieve
the recommended minimum power of 0.80 (Cohen, 1988,
1992). Anticipating a higher dropout rate in the experi-
mental group than in the control group, the size of the
groups was finally set at 50 and 40, respectively.

The sample consists of patients with non-oncological
chronic pain who responded to the announcement of the
launch of the MBPM program in the VITHAS Hospital of
Vitoria, Spain. This program was provided at no charge to
the participants. The admission criteria were the following:
(a) being 18 years or older; (b) having a history of chronic
pain for over 6 months; (c) not suffering from a severe men-
tal illness (psychosis, bipolar disorder, major depressive
disorder) nor an addictive disorder; (d) being able to com-
plete the questionnaires; (e) not undergoing psychological
treatment; and (f) providing informed consent. All partici-
pants continued to receive usual medical care throughout
the intervention.

Participants were randomized according to the order of
arrival, matching them by gender and fibromyalgia/non-
fibromyalgia chronic pain. This RCT complied with the
CONSORT (Consolidated Standards of Reporting Trials)
guidelines, checklist, and flow diagram (see Fig. 1).

The sample consists of 50 subjects in the experimen-
tal group and 40 in the control group, with a mean age of
52 years. The majority are women, living in urban environ-
ments, 44% with fibromyalgia and 55% with other types of
chronic pain (see Table 1). Nearly half consider they have
fair health, and 75.6% have incomes below €2000 per month.
There are no significant differences between the control and
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Fig.1 CONSORT flow diagram [

Enrollment

Assessed for eligibility
(n=112)

Excluded (n=22)

¢ Did not meet inclusion criteria
(n=16)
Receiving psychological therapy
n=7, cancer n=6, depression n=3

e Declined to participate (n=6)

Randomized (n=90)

[ Allocation n=90 ]

A 4

A 4

Allocated to MBPM (n=50)

e Received intervention (n=40)
« Did not receive allocated intervention * Received usual medical care (n= 39)
(n=10 drop-out)

Allocated to waiting list-control group who
received usual medical care (n=40)

* Did not receive allocated intervention
(n=1 drop-out)

[ Analysis n=79 ]

A4

Completed therapy n=40
Drop-out n=10

Completed waiting list =39

the experimental groups, except for their work status, since
more patients in the control group were active at the time of
performing the intervention and more subjects in the experi-
mental group were unemployed.

Procedure

The treatment program was carried out at the social centers
of the City Council of Vitoria between April and July 2019.
All procedures contributing to this work were performed
under the Helsinki Declaration of 1975, revised in 2008.

Participants were assessed by a general health psycholo-
gist (the last author) after being informed of the objectives
of the study and giving informed consent to participate. Con-
senting participants were randomized to either the experi-
mental or control group, and subsequently individually
assessed in two sessions. Participants in the experimental
group were evaluated following the assessment protocol
at pre- and post-treatment (after attending the program),
whereas controls were assessed at baseline and then three
months later. During the wait-list period, they received the
usual medical care, which consisted of taking analgesic
drugs provided by their doctors. At the end of the wait-list
period, they were offered the MBPM program.

The MBPM program consists of group sessions of two
and a half hours (20 training hours in total), held weekly for
eight weeks. The program focuses on training in awareness
of physical, cognitive, and emotional sensations, attentional
processes to become an observer of one’s thoughts and emo-
tions, and non-judgmental acceptance, intending to provide
greater flexibility to patients to manage pain. The program
is fully described in Burch (2008). Covered topics include
breath awareness, body scan, mindful movement, kindly
awareness, and mindfulness in daily life. Table 2 summa-
rizes the main characteristics of the MBSR and the MBPM.

As the original authors of the program summarize (Cus-
ens et al., 2010, pp. 67-68):

Breath awareness begins with an inquiry into the full-
body experience of breathing. A four-stage mindful-
ness of breathing meditation is subsequently intro-
duced, which allows the mind to become focused on
increasingly subtler aspects of the breath experience.
The body scan practice involves systematically moving
awareness through each part of the body and noticing
the presence of sensation in a detailed and precise way.
This enables contact with the actual sensations of the
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Table 1 (continued)

28 70

72

71.1 36

64

No

Self-perceived health

173

251 (4) .643

11 27.5

20
50
18

10
25

233

21

Poor

47.5
20

19

48.9

44

Fair

18.9

17

Good

2.5

1.1

Very Good
Excellent

1.1

6.7

Missing values

.101

0.92 (4) 921

Diagnosis

19 47.5

21

40 44.44 21 42
50

11

24

Fibromyalgia

52.5

29 58

55.55
22

Chronic pain

23.81

5
11

20.68

(Osteo)arthritis

52.38

44.83

13

48

Back/bone problems

9.52
14.28

13.79
20.68

12
18

Migraine
Other

3

body (as opposed to thoughts, ideas, or fears about
these sensations).

Mindful movement involves bringing awareness
to physical activity, thus allowing movement of the
body within the limits of its physical capability. This
is taught by means of a comprehensive sequence of
movements based on yoga and Pilates.

“Kindly awareness” is a meditation practice concerned
with the development of loving kindness. In the prac-
tice, there are five stages in which the individual brings
a kindly attitude and intention to (1) themselves, (2)
a friend, (3) someone in the periphery of the person’s
life, (4) someone with whom there is a difficult rela-
tionship, and (5) all living things. Throughout each
stage, awareness is brought to bear on shared experi-
ence and connectedness.

Mindfulness in daily life involves bringing awareness
to ordinary, everyday life, including eating, sleeping,
and habitual behavior. Attention is brought to the pat-
terns of “boom and bust,” i.e., over-activity followed
by a period of recovery and under-activity. These hab-
its are addressed by means of a systematic, mindful
approach to pacing (Cusens et al., 2010, pp. 67-68).

The course facilitator was a general health psychologist
with expertise in mindfulness training and experience in
treating patients with chronic pain, who in turn was super-
vised by the first two authors of the study.

All participants attended at least 80% of the group ses-
sions, and they were also given: (1) Burch and Penman’s
(2013) book; (2) a workbook with a summary of the ses-
sions and homework; and (3) audio recordings of the medi-
tations to practice at home. Participants were encouraged
to develop a 30—45-min daily practice of formal meditation
with audio recordings for guidance, together with 5—-15 min
of informal practices aimed to introduce mindfulness into
daily life. Besides, weekly readings of Burch & Penman’s
chapters were recommended to complement sessions and to
be discussed with the group during the following sessions.
Patients were encouraged to practice at home using a journal
to register their practices, and all group sessions began with
homework review.

Measures

Each participant was interviewed and asked to provide
information about several demographic and pain-related
variables, including age, civil status, work status, duration
of pain, medications, family relations, and self-perceived
health.

Lattinen Index (LI) (Gonzalez-Escalada et al., 2012). It
consists of five Likert-type subscales, which score from 0
to 4 for the following items: pain intensity, pain frequency,

@ Springer
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Table 2 Mindfulness-based stress reduction (MBSR; Kabat-Zinn, 1982, 1990; Kabat-Zinn et al., 1985) and Mindfulness-Based Pain Manage-

ment (MBPM; Burch, 2008) characteristics

MBSR
First-generation mindfulness-based intervention

MBPM
Second-generation mindfulness-based intervention

Objective Originally designed to relieve stress and better cope with Specifically designed to manage chronic pain
illness

Format 10-30 participants 10-15 patients with chronic pain
Number of sessions 8, weekly 8, weekly
Duration of sessions 2to2.5h 25h
Retreat One all-day session (6—8 h) between 6 to 7 weeks No
Topics 1) Body scan exercises 1) Body scan exercises

2) Breath awareness 2) Breath awareness

3) Mindful movement 3) Mindful movement

4) Mindfulness in daily life 4) Kindly awareness

5) Mindfulness in daily life

Materials . Educational material on stress and coping . Detailed teaching material with exercises and homework

. Audio-recordings

Home assignment
practice

Instructors One or two expert mindfulness instructors

30-45 min of daily formal practice, and 5-15 min of informal

. Burch & Penman’s book (2013)
. Audio-recordings

Daily practice of 30—45 min, 5-15 min of informal prac-
tices, and readings

An expert mindfulness instructor

use of painkillers, degree of incapacity, and hours of sleep,
besides a total score. The higher the score, the worse the
assessment of the pain. The average score for the Span-
ish validation of the Lattinen Index is 11.73. Internal and
temporal consistency analyses showed alpha coefficients
of > 0.7 and an intraclass correlation coefficient of > 0.85,
respectively.

Fibromyalgia Impact Questionnaire (FIQ) (Esteve
et al., 2007). Only patients diagnosed with fibromyalgia
completed this 10-item scale that assesses the impact
of the disease on their daily activities. The first item is
answered on a scale from O to 3, items two and three on a
scale from O to 7, and the rest on a scale from O to 10. The
global index is the arithmetic mean of the 10 items. The
alpha coefficient is 0.82 in the Spanish validation, with a
cutoff point of > 59.

Chronic Pain Acceptance Questionnaire (CPAQ) (Span-
ish validation, Gonzélez et al., 2010). It is a 20-item scale
with scores ranging between 0 (never true) to 6 (always
true), from which three scores are obtained: involvement
in activities, openness to pain, and a total score. Alpha
coefficients are 0.82 for activities and 0.75 for openness
to pain.

Brief Symptom Check List (LSB-50) (De Rivera &
Abuin, 2012; Abuin & De Rivera, 2014). It contains nine
clinical scales (psychoreactivity, hypersensitivity, obses-
sion-compulsion, anxiety, hostility, somatization, depres-
sion, sleep disturbance, expanded sleep disturbance),
a psychopathological risk index, three global indexes
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(frequency of symptoms, intensity, and global impact),
and two validity scales (minimization and magnification).
It consists of 50 descriptive items on various psychological
and psychosomatic symptoms. Higher scores indicate high
levels of psychopathological distress. Alpha coefficients
range from 0.79 to 0.90.

Health-Related Quality of Life, SF-12 Questionnaire
(Ware et al., 1996; Spanish version, Schmidt et al., 2012). It
is composed of 12 items that assess the degree of well-being
and functional capacity, based on eight dimensions related
to physical and mental health. Scores range from O to 100.
The internal consistency is 0.63 for the physical dimension
and 0.72 for the mental dimension. The higher the score, the
higher the quality of life.

Inventory of Negative Thoughts in Response to Pain
(INTRP) (Cano & Rodriguez, 2002). It assesses the presence
of negative thinking in response to pain. It consists of 21
items distributed in five factors: general negative thoughts,
negative social thoughts, disability, lack of control and self-
blame, and a global score. Alpha coefficients range from
0.60 to 0.85.

Pain Catastrophizing Scale (PCS (Spanish version, Lami
et al., 2013). This 13-item scale assesses thoughts and feel-
ings about pain experiences. It consists of three subscales:
rumination, magnification, and hopelessness. Each item is
scored from O to 4, with scores ranging from O to 52. The
internal consistency of the Spanish version is 0.94.

Spanish adaptation of the Connor-Davidson Resilience
Scale (CD-RISC) (Crespo et al., 2014). It consists of 25
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Tgble 3 Experimcnta}l group: Completed Dropouts
differential characteristics n=40 n=10
between dropouts and
participants who completed the M SD M SD 1(48) p d
intervention
Pain (LI)
Intensity 2.63 0.59 3.00 0.47 -2.14 .024 —0.66
Pain acceptance (CPAQ)
Openness to pain 16.55 6.80 222 9.11 -2.19 .017 -0.77
Psychopathology (LSB-50)
Psychoreactivity 1.42 0.79 2.16 0.84 -2.60 .006 -0.92
Hypersensitivity 1.16 0.81 224 0.83 -3.77 .000 -1.33
Anxiety 0.99 0.78 1.66 0.78 -2.61 .006 -0.92
Hostility 0.78 0.75 1.70 1.04 -3.21 .001 -1.13
Minimization 2.06 0.87 1.55 0.77 1.69 .049 0.60
Magnification 0.88 0.75 2.17 0.94 -4.61 .000 —1.63
Sleep disturbance 2.57 1.13 1.83 1.07 —1.85 .035 0.65
Expanded sleep disturbance 1.82 0.85 1.31 0.81 1.69 .049 0.60
Psychopathology risk index 1.01 0.69 1.78 0.83 -3.03 .002 —-1.07
Negative thoughts (INTRP)
General thoughts 5.30 4.71 9.30 5.01 -2.37 .011 -0.84
Lack of control 5.85 2.54 3.10 1.91 3.20 .001 1.13
Self-blame 1.00 1.60 3.80 2.04 —4.68 .000 —1.65
Quality of life (SF12)
Physical 28.54 9.55 41.37 13.59 -2.34 .008 -1.23
Mental 45.70 11.35 2342 5.88 8.24 .000 2.02
Resilience (CD-RISC) 65.75 13.42 54.70 12.44 2.36 011 0.83

Only significant differences (p <.05)

items, which are responded to on a scale from 0 (not at all)
to 4 (almost always). The score ranges from 0 to 100 and the
higher the score, the greater the resilience. The average score
for a sample of caregivers to the dependent elderly suffer-
ing from chronic stress was 63.84 (SD=14.61). Cronbach’s
alpha was 0.89.

Finally, after finishing the treatment, experimental par-
ticipants completed the Patient Satisfaction with Treatment
Questionnaire (CSQ-8) (Larsen et al., 1979), which con-
sists of eight items (five formulated positively and three
negatively) related to the quality and satisfaction of the help
received. These items are responded to on a Likert scale
from 1 to 4. Internal consistency ranges from 0.86 to 0.94.

Data analyses

Statistical analysis was performed using the Statistical Pack-
age for Social Sciences (IBM SPSS version 25). Data were
first explored using descriptive statistics: means and stand-
ard deviations for quantitative variables and frequencies and
percentages for qualitative variables. Differences between
the two groups were analyzed using a chi-square test for
categorical variables and ¢-tests for independent measures.
Kramer’s V and Cohen’s d were calculated to estimate the

magnitude of the differences between groups. Finally, one-
way ANOVA analyses and Bonferroni post hoc tests were
used to compare participants with or without fibromyalgia.

Results
Dropouts: Differential Characteristics

Only one subject in the control group -with non-fibromyal-
gia chronic pain- did not complete the evaluation after three
months on the waiting list, representing a dropout rate of
2.5%. However, of the 50 experimental participants, 10 did
not finish the treatment, which represents a 20% dropout
rate; six were fibromyalgia patients and four non-fibromy-
algia chronic pain patients. Differential analysis was carried
out between those patients in the experimental group who
dropped out and those who finished the program, taking into
consideration all the assessed variables (see Table 3). Drop-
outs were characterized by greater intensity of pain and mag-
nification of symptoms, more interpersonal difficulties such
as psychoreactivity, hypersensitivity, and hostility, and more
anxiety and risk of psychopathology, with large effect sizes.
At a cognitive level, they presented more negative thoughts

@ Springer
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Table 4 Between-group analysis of pretest—posttest variables before and after the intervention

Pre-treatment Post-treatment

Experimental Control t(88) p d Experimental Control t(77) p d

n=50 n=40 n=40 n=39

M SD M SD M SD M SD

Pain (LI)

Intensity 270 058 255 0.68 1.13 261 -024 213 091 251 068 -214 .036 047
Frequency 312 077 290 0093 120 233 -026 245 1.04 300 089 -253 013 057
Use of painkillers 2.18 1.14 203 1.10 065 .516 -0.13 1.60 1.13 226 097 -278 .007 0.63
Incapacity 1.64 096 140 1.08 .11 269 -023 1.13 088 146 1.12 -149 .142 0.33
Sleep quality 1.64 088 1.68 066 -021 .834 005 128 109 172 100 -1.89 .063 042
Sleep hours 6.10 157 635 233 -0.61 545 0.13 595 134 582 1.73 037 .710 -0.08
Total 1128 2.66 1055 2.73 1.28 204 -027 858 346 1095 3.16 -3.18 .002 0.71

Pain acceptance (CPAQ)
Involvement in activities 3442 10.64 3038 9.92 1.85 .068 —-0.39 40.20 995 33.72 11.76 2.65 .010 -0.59

Openness to pain 17.68 7.57 19.70 837 -120 .233 025 1990 812 16.69 8.39 1.73 .088 —0.39
Total 52.10 1379 50.08 14.50 0.68 .500 —0.14 60.10 14.65 50.41 15.65 2.84 .006 —0.64
Psychopathology (LSB-50)
Psychoreactivity 1.57 084 151 080 032 .752 -0.07 1.08 0.70 158 0.84 -2.85 .006 0.65
Hypersensitivity 137 092 136 09 005 960 -0.01 083 069 148 093 -3.57 .001 0.79
Obsession-compulsion 176 092 166 0.87 054 591 -011 134 085 167 089 —-171 .091 0.38
Anxiety .11 078 1.12 0.85 -0.05 964 0.01 050 051 120 096 -4.03 .000 091
Hostility 097 088 117 079 -1.12 268 024 049 045 134 090 -530 .000 1.20
Somatization 161 076 156 0.86 028 .782 -0.06 120 072 166 094 -245 .017 0.55
Depression 152 093 148 075 022 .826 -0.05 106 077 161 093 -—-2.88 .005 0.64
Sleep disturbance 242 115 240 1.17 008 .935 -0.02 196 131 239 116 -155 .124 0.33
Expanded sleep disturbance  1.71 0.86 1.65 0.89 035 .727 -0.07 128 0.79 171 091 -225 .027 0.50
Minimization 196 087 197 08 -0.03 974 0.01 152 086 202 091 -2.53 .013 0.56
Magnification 1.14 094 110 088 0.17 .868 —-0.04 052 058 132 091 -—-4.66 .000 1.05

Psychopathology risk index  1.16  0.77 1.13  0.73 021 836 -0.04 059 053 124 085 -—-4.11 .000 0.92
Frequency of symptoms 32,62 11.28 33.13 912 -023 819 0.05 2588 1092 3472 10.08 -3.74 .000 0.84

Intensity of symptoms 213 052 212 052 0.08 936 -0.02 174 052 213 055 -324 .002 0.73
Global impact 146 074 145 067 005 963 -0.01 097 061 155 075 -3.74 .000 0.85
Quality of life (SF-12)
Physical 31.10 11.55 32.60 10.04 —-0.65 .519 0.14 3295 1090 32.87 10.61 0.03 .974 -0.01
Mental 4045 13.52 3924 12.80 043 .668 -0.09 49.64 947 4043 12.09 3.76 .000 -0.85
Negative thoughts (INTRP)
General thoughts 6.10 499 528 452 081 419 -017 333 329 597 548 -2.60 .012 0.58
Social thoughts 466 405 450 395 0.19 .851 -0.04 388 285 444 386 -—-0.73 466 0.16
Disability 946 494 875 473 069 492 -0.15 685 433 859 554 -—-156 .124 0.35
Lack of control 530 265 538 331 -0.12 905 0.03 4.18 246 518 334 -153 .131 034
Self-blame 1.56 202 163 181 -0.16 .874 0.04 0.83 1.17 174 174 =274 .008 0.61
Global 27.08 14.12 2553 14.71 051 .612 -0.11 19.05 10.67 2592 17.01 -2.15 .036 0.48
Pain catastrophizing (PCS)
Global 23.00 1220 22.05 12.84 036 .721 -0.07 17.75 1222 2228 14.11 -1.53 .131 0.34
Rumination 810 465 8.05 448 005 959 -0.01 645 410 764 472 -120 234 027
Magnification 514 3.02 520 330 -0.09 929 0.02 358 282 505 324 -216 .034 0438
Helplessness 976 537 880 599 0.80 425 -0.17 773 585 959 683 -130 .196 0.29
Resilience (CD-RISC) 63.54 13.84 64.58 13.18 -0.36 .720 0.07 69.88 12.51 62.21 13.21 2.65 .010 -0.59

Fibromyalgia Impact (FIQ) 59.14 16.15 62.23 18.06 —-0.57 .57 0.18 4452 25.61 60.50 16.60 -2.14 .033  0.76
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and more feelings of self-blame and showed a worse men-
tal-health-related quality of life and lower resilience. Thus,
dropouts presented clinical features of greater psychological
affectation than the subjects who complete the intervention
program. This suggests that the type of intervention or its
group format may not meet the psychological needs of this
subgroup of patients, therefore requiring a more exhaustive
study.

Between-Group Analysis

Before the intervention, there were no significant differences
between the experimental and the control group in any of

the variables, indicating that the groups were homogeneous.
After the treatment, there were statistically significant dif-
ferences between both groups in several variables, as men-
tioned above (see Table 4).

Regarding pain and its acceptance, the MBPM program
managed to get patients to reduce the intensity level of
pain, its frequency, and the use of analgesics, with mod-
erate effect sizes. In addition, pain acceptance improved,
showing greater involvement in daily activities, with moder-
ate differences between control and experimental subjects.
Likewise, in the case of participants with fibromyalgia, the
program significantly alleviated the impact of this disease,
evidenced by a significant reduction in the global score of

Table 5 One-way ANOVA with Bonferroni post hoc group comparison of dependent variables after intervention in experimental vs. control par-

ticipants with fibromyalgia and non-fibromyalgia chronic pain (N="79)

Experimental Control One-way ANOVA Post hoc test (Bon-
. . " - ferroni)

Non-fibromy  Fibromyalgia  Non-fibromy  Fibromyalgia

(@ (b) © (d

(n=24) (n=16) (n=18) (n=21)

M SD M SD M

SD M SD

F@3,75) p n? Group comp. p

Pain (LI)
Frequency 2.25 1.07 275 093 278
Use of painkillers 146  1.14 1.81 .11 217
Sleep quality 1.00 1.14 1.69  0.87 1.39
Total 7.88 349 963 322 994
Pain acceptance (CPAQ)
Involv. in activities 4246  7.07 36.81 12.66 31.83
Total 6246 11.17 56.56 18.55 48.17
Psychopathol. (LSB-50)
Psychoreactivity 090 0.52 1.35 085 1.38
Hypersensitivity 0.68 050 1.05 0.87 1.33
Anxiety 046 043 057 062 101
Hostility 039 029 064 0.59 1.20
Depression 0.93 0.67 1.25 0.89 1.47
Expanded sleep disturb. 1.08  0.68 1.57 0.86 1.50
Minimization 1.34  0.80 1.79 090 1.70
Magnification 041 044 067 0.73 1.05
Psychopath. risk index 0.51 042 070 0.67 1.10
Frequency of symptoms 23.88 10.10 28.88 11.73 31.33
Global impact 0.82 048 1.20 0.73 1.32
Quality of life (SF-12)
Mental 51.14 857 4738 10.56 4244
Resilience (CD-RISC) 71.50 1137 6744 14.09 63.94

0.88 319 087 3.69 015 129 a<d .009
.15 233 080 2.99 .036  .107 a<d .042
1.04 200 089 397 011 137 a<d .008
326 11.81 287 557 .002 182 a<d .001
12.32 3533 1131 3.61 017 126 a>c .013
17.64 5233 13.87 343 021 121 a>c .020
090 175 077 4.68 .005 1.58 a<d .002
099 161 087 5.36 002 177 a<d .001
1.07 136 085 6.25 .001 .200 a<d .001
b<d .015

0.87 145 093 1036 .000 293 a<c .002
a<d .000

b<d .005

1.05 1.73 081 354 019 124 a<d .014
0.83 1.89 096  3.57 018 124 a<d .011
092 231 082 483 .004 162 a<d .002
0.95 1.55 083 9.0 .000 275 a<c .044
a<d .000

b<d .004

099 137 071 641 001 .204 a<d .001
11.27 37.62 8.13 6.87 .000  .215 a<d .000
082 174 064 729 .000  .226 a<d .000
11.72 3871 1243 553 002 .181 a>d .002
1291 60.71 13.60 2.85 043 .102 a>d .039

Only between-group comparisons (Bonferroni post hoc test) significant at p <.05
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Table6 ANCOVA comparing the experimental and control subgroups after intervention (N=79), considering pretest measures as covariates
(only for variables with significant differences at one-way ANOVA before intervention)

Experimental Control ANCOVA Post hoc test
. . ) ) (Bonferroni)
Non fibromy. Fibromyalgia(b) Non-fibromy. Fibromyalgia(d)
(@) (n=16) (© (n=21)
(n=24) (n=18)
M SD M SD M SD M SD F3,74) p Partial ~ Group p
7 comp
Psychopath. (LSB-50)
Obsession-compulsion 1.13  0.66 1.65 1.01 143 091 188 0.83 3.16 .030  .113 a<d .042
Somatization 099 058 152 0.80 120 0.84 2.06 0.86 7.60 .000 235 a<d .001
b<d .001
Intensity of symptoms 1.62 047 193 0.56 196 0.61 228 045 8.77 .000 262 a<c .003
a<d .000
b<d .008

Only between-group comparisons (Bonferroni post hoc test) significant at p <.05

the experimental subjects on the FIQ, with a moderate to
large effect size.

Regarding psychopathology, the intervention allowed
patients to reduce their global discomfort, the intensity of
their symptoms, and their number, with large effect sizes. It
also decreased psychoreactivity, hypersensitivity, levels of
anxiety, depression, somatization, and hostility, with mod-
erate to large effect sizes. The intervention also achieved
an improvement in the participants’ perception of their
mental-health-related quality of life. Regarding cognitive
aspects, the intervention reduced automatic and self-blaming
thoughts, as well as thoughts that amplify pain, with mod-
erate to large effect sizes. Besides, participants felt more
resilient and capable after receiving the MBPM. The patients
expressed a high level of satisfaction with the intervention,
with a mean of 29.67 (SD=2.55) on the scale (range 8-32).
Therefore, we can affirm that they consider the MBPM pro-
gram useful and highly satisfactory.

However, the intervention failed to improve sleep quantity
and quality, which is a challenge for the future. The program
also was unsuccessful to reduce rumination or obsessive-
type thoughts; considering the relationship, these processes
have with negative emotional states, their treatment consti-
tutes an area of work to consider.

Comparison of the Results of the MBPM Program
on Fibromyalgia Versus Non-fibromyalgia Patients

To show whether the program had a differential impact on
participants with or without fibromyalgia, we carried out
one-way ANOVA analyses of dependent variables after the
intervention, considering experimental vs. control partici-
pants with fibromyalgia and non-fibromyalgia chronic pain
(see Table 5). Additionally, in those cases in which there
were significant differences between the subgroups before

@ Springer

the intervention, we carried out an ANCOVA taking into
account pre-test measures as covariates (see Table 6).

As shown in Tables 5 and 6, most of the significant dif-
ferences between subgroups are evident between the experi-
mental group without fibromyalgia and the control group
with fibromyalgia, among which the most extreme differ-
ences are observed. However, there are also significant dif-
ferences between the experimental and control subgroups
without fibromyalgia (a vs. ¢) in pain acceptance (involve-
ment in activities and total score) and psychopathology (hos-
tility, magnification, and intensity of symptoms), in favor
of the experimental group. Between the experimental and
control subgroups with fibromyalgia (b vs. d) differences are
observed in psychopathology (anxiety, hostility, somatiza-
tion, magnification, and intensity of symptoms), with no dif-
ferences in other variables in favor of the MBPM program.

Therefore, patients with chronic pain without fibromy-
algia obtain the best results. Experimental fibromyalgia
patients compared to fibromyalgia control patients improve
slightly in anxiety, hostility, somatization, and intensity of
emotional symptoms, but not in variables such as pain man-
agement and acceptance or quality of life.

Discussion

The treatment of chronic pain constitutes a challenge from
a healthcare point of view. Chronic pain puts an enormous
burden on individuals and society and is often associated
with psychopathology (Woo, 2010). Several non-pharmaco-
logical treatment alternatives can help manage chronic pain,
such as mindfulness-based interventions, CBT, or Accept-
ance and Commitment Therapy, which are psychotherapies
that can reduce the perception of pain, increase the quality of
life, and reduce emotional symptomatology (Majeed et al.,
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2018). The objective of the present RCT was to determine
the efficacy of the MBPM program (Cusens et al., 2010)
for reducing pain, psychopathology, and negative thoughts,
as well as improving the quality of life and resilience of
patients with chronic pain.

The results showed moderate to large effects in favor of
the experimental group in pain management and acceptance,
use of analgesics, psychopathological symptoms, general
negative thoughts, self-blame, mental-health-related qual-
ity of life, and resilience. These results are consistent with
the studies reviewed by Hilton et al. (2017).

Although the results of the intervention are positive, fur-
ther analyses considering the presence or absence of fibro-
myalgia warrant caution. Patients with fibromyalgia who
received the MBPM program improved in emotional dis-
tress, anxiety, somatization, and magnification and intensity
of symptoms, but not in pain management and acceptance
or quality of life. Since the average benefits of CBT and
other psychological therapies for FM are also modest (Glom-
biewski et al., 2010), treatments for this type of patient
should be better tailored, perhaps by targeting risks factors
that are not directly addressed by current therapies (Haug-
mark et al., 2019; Lauche et al., 2013; Lumley et al., 2017).

It should be noted that the intervention program is well
accepted, the level of adherence is high (patients completed
more than 80% of the sessions), and participants show high
levels of satisfaction. However, there is a subgroup of patients
characterized by greater intensity of pain, magnification of
symptoms, more interpersonal difficulties, and hostility
that left the therapeutic group. These patients could benefit
from an individual approach or internet-delivered therapy
(Boersma et al., 2019). In this sense, Henriksson et al. (2016)
used an eight-week web-based mindfulness program adapted
from the original MBPM (Cusens et al., 2010) that reduced
pain intensity, pain-related interference/suffering, and affec-
tive distress, and heightened ratings of pain acceptance
and life satisfaction in individuals with chronic pain, with
medium to large effect sizes. This study further adds to prior
evidence (e.g., Davis & Zautra, 2013; Gardner-Nix et al.,
2008, 2014) that online mindfulness training in individuals
with chronic pain conditions may show effects that rival those
observed using the standard face-to-face format. The main
challenge reported by the authors is related to the high rates
of non-adherence to the home-based training (Henriksson
et al., 2016), but this option should not be ruled out for those
patients who do not feel comfortable with the group format.

Even though the MBPM program shows positive results,
the intervention does not seem to have a large effect on sleep
problems, rumination, and obsessive thoughts, factors fre-
quently related to greater deterioration (Martinez et al.,
2021). Therefore, these are significant variables to con-
sider, and it seems necessary to add other therapeutic CBT

elements to reduce sleep problems, need for control, and
rumination (Glombiewski et al., 2010; Lami et al., 2018).

Limitations and Future Research

This study is not without limitations. First, the long-term
efficacy of the program is still unclear due to the lack of
follow-up, which makes it necessary to design further stud-
ies that evaluate whether the results obtained after apply-
ing the MBPM program are maintained in the long term
and whether a continued practice of meditation would be
necessary for this purpose. Regarding this, it would be of
interest to use a measure of compliance with the at-home
practice between sessions. Second, all the outcome measures
were self-reported and did not include objective functional
measures, deserving caution when interpreting the results.
This may constitute method bias and lead to spurious effects
(Podsakoft et al., 2012), so that future research should try to
include non-subjective behavioral indices of change. Third,
it is undeniable that a larger sample would have helped us to
make stronger conclusions about the effects of the interven-
tion on the fibromyalgia vs. non-fibromyalgia subgroups. It
would have also allowed us to conduct analyses by gender
or time since diagnosis. Fourth, despite having asked the
participants about their level of global satisfaction about the
program, no specific question was included about the com-
ponents they found most useful, which would undoubtedly
have been of interest for a more detailed assessment of the
intervention. Finally, it should be noted that the efficacy of
MBPM has been evaluated in comparison to a waiting list
control group, so it would be interesting to include in future
research an active control group, such as CBT, to compare
the differential efficacy of both interventions.
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