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THEORETICAL REVIEW | REVISAO TEORICA

Cognitive-behavioral therapy and emotional
regulation to chronic pain managementin
randomized clinical trials: a scoping review

Terapia cognitivo-comportamental e regulacdo
emocional para tratamento da dor crénica em

ensaios clinicos randomizados: revisdo de escopo

ABSTRACT

Chronic pain affects 20% of the world population, causing significant economic and biopsychosocial
impact. Cognitive behavioral therapies have presented evidence for treating chronic pain. Objective:
to investigate the scientific production of randomized clinical trials involving cognitive-behavioral
intervention and emotional regulation in the treatment of patients with chronic pain in digital and
face-to-face mode. Method: scoping review of the PubMed, Scopus, Web of Science, Psycinfo, and
Cochrane Central databases, conducted between May 2019 and February 2020, following PRISMA
guidelines. Results: 24 studies were found, 6 of which are included in this review. The most frequent
outcomes were catastrophizing, pain management, depressive symptoms, affection, and coping.
Most cognitive-behavioral interventions combined integrative approaches, especially mindfulness,
in internet-based and face-to-face modes and included follow-up. The outcomes related to pain
and affective- emotional aspects showed improvement. Conclusion: Internet-based and face-to-
face Cognitive and behavior therapies showed evidence of clinically significant contributions to
affective and emotional aspects of the treatment of chronic pain.

Keywords: cognitive behavioral therapy; emotional regulation; chronic pain; randomized
controlled trial.

Resumo

A dor cronica afeta 20% das pessoas mundialmente e acarreta impacto biopsicossocial
e econdmico. As terapias cognitivas comportamentais tém apresentado evidéncias para
tratamento da dor cronica. Objetivo: investigar produgdo cientifica de ensaios clinicos
randomizados sobre interveng¢des cognitivo-comportamentais baseadas na internet e presencial
e processo da regulagdo emocional no tratamento de pacientes com dor cronica. Método:
revisdo de escopo realizada nas bases de dados PubMed, Scopus, Web of Science, Psycinfo e
Cochrane Central, sequindo diretrizes PRISMA. Resultados: 24 registros encontrados, sendo 6
incluidos nesta revisdo. Os desfechos mais frequentes foram catastrofizacdo, controle da dor,
sintomas depressivos, afeto e coping. A maioria das interven¢des cognitivo-comportamentais
combinaram abordagens integrativas, especialmente mindfulness na modalidade baseada
na internet e presencial, incluindo follow-up. Foram verificadas melhorias nos desfechos
relacionados a dor e no componente afetivo-emocional. Conclusdo: As terapias cognitivo-
comportamentais baseadas na internet, bem como as tradicionais presenciais evidenciaram
resultados clinicamente significativos no componente afetivo-emocional do tratamento da dor
cronica.

Palavras-chave: Terapia Cognitivo-Comportamental; Regulacdo Emocional; Dor Cronica;
Ensaio Clinico.
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INTRODUCTION

Chronic pain is defined as pain that lasts or occurs re-
peatedly for a period of over three months; it affects 20% of the
world population, which makes it a relevant source of pain and
economic distress. It is generally accompanied by demoraliza-
tion, anguish, and functional impairment. The classification of
chronic pain prepared by the IASP - International Association
for the Study of Pain - is based on current scientific evidence
and on the biopsychosocial model (Barke, 2019).

Pain is classified into three categories according to how
long it lasts: acute, recurring, and chronic. Acute pain is identified
as a burn, fracture, or muscle fatigue. In terms of intensity, pain
may be continuous, moderate or acute. Pain impacts the quality
of life, increases an individual’s vulnerability to other diseases,
particularly in the domain of mental health; causes functional di-
fficulties such as anxiety and depression, and impairs aspects of
professional (medical leave, absenteeism, retirement) or school
and work. Even if pain presents an adaptive function for the or-
ganism, it is characterized as chronic when its duration exceeds
three months, and it modifies the person’s physiology, cognition,
emotions, and behavior (Calvetti & Segabinazzi, 2019).

The affective-emotional aspect of pain refers to the
relation between pain and humor, among the emotional and
behavioral reactions caused by the pain process.

Research psychologist Ronald Melzack has proposed
the Neuromatrix Theory of Pain, a biopsychosocial perspective
model stating that the experience of pain is defined by neuro-
nal stimuli arising from genetic and sensorial influences, and
also by cognitive processes, and physical and psychological
stress that affect the muscles, which, in turn, generates acute
and chronic pain. Therefore, there is a complex relationship
between psychological stress and symptoms of chronic pain
(Santos et al., 2018).

The definition of pain categories varies according to
the perceived location, etiology, or the main anatomic system
affected. The new category in the ICD-11 - the International
Classification of Diseases (WHO, 2022) - for “chronic pain”
includes the most usual relevant clinical ailments and is divided
into seven groups: (a) primary chronic pain; (b) cancer chronic
pain; (c) post-traumatic or post-surgical chronic pain; (d) chronic
neuropathy pain; (e) chronic orofacial and head pain; (f) visce-
ral chronic pain; and (g) chronic musculoskeletal pain (Treede
et al.,, 2015).

Treatment of chronic pain includes the prescription of
long-term interventions, which must offer a good cost-benefit
ratio, and be objective and feasible, so the patient can adhere
to the treatment. Assessment of pain must be systematic and
consider its sensorial and emotional aspects. Therefore, the
patient must be continuously re-evaluated, since the treatment
may be changed, doses readjusted, and the analgesics redu-
ced and eventually discontinued, based on the results of those
evaluations (Thorn, 2017).
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Among the interdisciplinary programs for managing
pain, cognitive-behavioral therapy (CBT) has revealed itself the
psychosocial treatment of choice for chronic pain treatment. Its
main goals include identifying and substituting poorly adaptive
cognitions, emotions, and behavior for others that are more
adaptive (Gatchel, McGeary, McGeary & Lippe, 2014). CBT does
not present the risks associated with chronic pain medicine,
surgery, and intervention procedures, even if the average effect
extent on pain outcomes is small to moderate. Integrating CBT
into medical environments, especially in primary care, shows
significant perspectives for the evolution of outcomes (Ehde,
Dillworth & Turner, 2014).

Emotional regulation can encompass any coping strategy,
adaptive or not, used by the person when facing undesired emo-
tional intensity. Whatever the style of coping, emotional regulation
depends on the context and the situation (Aldao & Plate, 2020).

In various segments of applied Psychology, emotional
regulation has gained relevance, especially for therapeutic
reasons, and mainly in the field of Behavioral and Cognitive
Therapies (Gutiérrez & Munoz-Martinez, 2013). Therefore, like
a homeostatic thermostat, emotional regulation is capable of
regulating emotions and keeping them at a “manageable level”
so they can be dealt with (Leahy, 2013).

All emotions have a regulating role to perform; they are
complex sets of chemical and neuronal reactions that form
a pattern. The manner in which emotions are regulated is a
process that requires different strategies to allow the organism
to maintain homeostasis. Notably, emotions are regulated by
interacting with other individuals (Crispim, 2015).

This study shows the relevance of conducting a scoping
review in the field of evidence-based practice of cognitive-beha-
vioral therapy (Dobson & Dobson, 2018) in randomized clinical
trials and specially about internet-based CBT (Anderson, 2020)
and face-to-face before pandemic period. Therefore, this study
aims at analyzing scientific production regarding contributions
of internet-based and face-to-face cognitive- behavioral therapy
and emotional regulation process to chronic pain management
in randomized clinical trials.

METHOD

This is a scoping review study. A search was conducted
between May 2019 and February 2020, on the PubMed, Psy-
cInfo, Web of Science, Scopus databases and on the Cochrane
Central database, using the following descriptors: “cognitive
behavioral therapy” AND (“emotional regulation” OR “emotional
self regulation”) AND (“clinical trial” OR “randomized”) AND
“chronic pain; according table 1. The descriptors were used in
English in order to extend the reach of the search, since most
publications on the subject are in English, and there are a limited
number of relevant studies published in Portuguese. This study
followed the guidelines of PRISMA (Preferred Reporting ltems
for Systematic Reviews andMeta-Analyses) (Moher et. al, 2015).
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Table 1. Databases, retrieved records, and search strategies used.

Retrieved
records

Base Strategy

PubMed 4

(“Cognitive Behavioral Therapy”“[Mesh] OR Cognitive Behavioral Therap*[tw] OR Cognition Therap*[tw] OR Cogni-

tive Psychotherap*[tw] OR Cognitive Behavior Therap*[tw] OR Cognitive Behavioural Therap*[tw] OR Cognitive
Behaviour Therap*[tw] OR Acceptance Therap*[tw] OR Commitment Therap*[tw] OR Acceptance Psychotherap*[tw]
OR Commitment psychotherap*[tw] OR Mindfulness[tw]) AND (emotional regulat*[tw] OR emotion regulat*[tw]

OR emotional self regulat*[tw] OR emotion self regulat*[tw]) AND (Chronic Pain[mh] OR Chronic Pain*[tw])

AND ((clinical[tw] AND trial[tw]) OR clinical trials as topic[mh] OR clinical trial[pt] OR random*[tw] OR random

allocation[mh] OR therapeutic use[mh])

Psycinfo

((Index Terms: (Cognitive Behavior Therapy)) OR (Any Field: (“Cognitive Behavioral Therap*”) OR Any Field: (“Cog-

nitive Behavior Therap*”) OR Any Field: (“Cognitive Behavioural Therap*”) OR Any Field: (“Cognitive Behaviour
Therap*”))) AND ((Index Terms: (“Chronic Pain”)) OR (Any Field: (“Chronic Pain”))) AND ((Index Terms: (“Emotional
Regulation”) OR Index Terms: (“SelfRegulation”)) OR (Any Field: (“emotional regulat*”) OR Any Field: (“emotion regu-
lat*”) Or Any Field: (“emotional self regulat*”) OR Any Field: (“emotion self regulat*”))) AND ((Index Terms: (“Clinical
Trials”) OR Index Terms: (“Randomized Controlled Trials")) OR (Any Field: (“Clinical Trial*") OR Any Field: (“Rand-
omized Controlled Trial*") OR (Any Field: (clinical) AND Any Field: (trial*)) OR Any Field: (random*)))

Cochrane
Central

“Cognitive Behavioral Therapy” OR “Cognitive Behavioral Therapies*” OR “Cognitive Behavioural Therapy” OR “Cog-
nitive Behavioural Therapies” OR “Cognitive Behavior Therapy” OR “Cognitive Behavior Therapies*” OR “Cognitive

Behaviour Therapy” OR “Cognitive Behaviour Therapies” in Title Abstract Keyword AND “emotional regulation” OR
“emotion regulation” OR “emotional self regulation” OR “emotion self regulation” in Title Abstract Keyword AND
“Chronic Pain” in Title Abstract Keyword ( Word variations have been searched)

Scopus 1

(TITLE-ABS-KEY ({Chronic Pain})) AND ( TITLE-ABS- KEY ( “Cognitive Behavioral Therap*” OR “Cognitive Behavior

Therap*” OR “Cognitive Behavioural Therap*” OR “Cognitive Behaviour Therap*”) ) AND ( TITLE-ABS-KEY ( “emotion-
al regulat*” OR “emotion regulat*” OR “emotional self requlat*” OR “emotion self regulat*”)) AND ( TITLE-ABS- KEY
(“Clinical Trial*” OR “Randomized Controlled Trial*” OR ( clinical AND trial* ) OR random*))

Web of
Science

TOPICO: (“Cognitive Behavioral Therap*” OR “Cognitive Behavior Therap*” OR “Cognitive Behavioural Therap*”
OR “Cogpnitive Behaviour Therap*”) AND TOPICO: (“emotional regulat*” OR “emotion regulat*” OR “emotional self

regulat*” OR “emotion self regulat*”) AND TOPICO: (“Chronic Pain*”) AND TOPICO: (“Clinical Trial*” OR “Randomized
Controlled Trial*” OR (clinical AND trial*) OR random¥*)

The following inclusion criteria were used to select
items for analysis: (a) studies published until February 2020;
(b) studies published in English, Spanish, or Portuguese; (c)
studies that presented final results. The criteria for exclusion
were: (a) duplicate publications; (b) studies published in other
languages; (c) theoretical articles, monographs, dissertations,
thesis, books, book chapters, and congress annals; (d) studies
with results analysis still underway; (e) studies that do not match
the defined descriptors.

The analysis of the studies retrieved was conducted by
two independent evaluators, namely, the authors of this study,
one a senior-year Psychology student, the other a psychologist
and research professor. An initial analysis was performed based
on the title, abstract, and keywords of each article retrieved,
with the goal of applying the inclusion criteria described above.

The evaluators of this study examined the number and
trustworthiness of the evidence presented in the articles inclu-
ded in this systematic review by applying the GRADE - Grades
of Recommendation, Assessment, Development and Evaluation

(Health Ministry, 2014). The following flowchart illustra-
tes (figure 1) the process of selecting studies for inclusion in a
scoping review.
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RESULTS

Table 2 presents the retrieved articles broaching in-
terventions of cognitive- behavioral perspective on emotional
regulation in chronic pain management in randomized clinical
trials (n=6).

The articles’ contents were analyzed considering their
objectives, sample, measurements, internet-based and/or face-to-
-face interventions, and main results and follow-up based on the
criterion of frequency and relevance to the objectives of this review.

DISCUSSION

Among the articles included, Shpaner et al. (2014) aimed
at a better understanding of functional neuroplasticity related to
management of chronic pain, and at defining biomarkers for reco-
very, in eleven cognitive-behavioral group therapy sessions with 38
patients presenting chronic musculoskeletal pain. Brown and Jones
(2013) investigated the effects of mindfulness-based intervention,
through a pain management program, on clinical outcomes and
neural activity linked to cognitive control and emotional regulation
on 28 individuals with chronic musculoskeletal pain.



Revista Brasileira de Terapias Cognitivas
2022°18(1) *pp.104-113

)
g
§ Records identified by means of Additional records identified by
= database research other means(n = 1)
B (n =25)
=
—
M
Records after removing duplicates
(n=20)
&
<
£ |
Related records (n=20) > EXClu(iid] Ze;cords
——
)
ES Full text articles evaluated for
s L Full text articles excluded
= eligibility =] —
E: o (n=0)
) (n=6)
—
o
é Studies included in the qualitative
= synthesis
2 (n =6)
—

Figure 1. Flowchart for the sample used in this a scoping review

Zautra, Davis and Reich (2008) examined the efficacy
of an approach based on cognitive-behavioral methods that
focused on pain management, and of another approach, based
on mindfulness meditation and positive social engagement, to
promote emotional regulation in the treatment of 144 patients
with rheumatoid arthritis. They collected data about positive and
negative affect, as well as depressive symptoms, on 30 journals.

As to the sample of studies included in this review, the
most frequent types of chronic pain were chronic musculoskele-
tal pain (Shpaner et al., 2014; Brown & Jones, 2013; Boersma et
al., 2019), and chronic rheumatoid arthritis pain (Zautra, Davis &
Reich, 2008, Davis et al., 2015). Non-specific chronic pain was
also found (Dowd et al., 2015).

As for the mode of intervention, two were done in an
individual basis (Brown & Jones, 2013; Dowd et al., 2015), while
the rest were in group. Two interventions were internet-based

CBT (Boersma et al., 2019; Dowd et al., 2015). Two interventions
focused directly on emotional regulation: mindfulness meditation
and emotion regulation therapy (Zautra, Davis & Reich, 2008)
and The Mia Intervention (Dowd et al., 2015).

Intervention M (Mindful Awareness and Acceptance
Treatment) had the goal of studying the regulation and
disadaptation of emotions related to chronic pain (Zau-
tra, Davis & Reich, 2008). This same intervention, when
used in Davis et al. (2015) focused on developing two
skill sets: one for lessening the negative effect of pain
episodes and stress on mood, symptoms, and functio-
ning; another for enhancing positive affect involvement.
In Dowd et al. (2015), The Mia Intervention is comprised
of an emotional regulation program and by mindfulness
meditation (MBSR), based on stress reducing factors and
cognitive therapy.
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Table 2. Randomized clinical trials on cognitive-behavioral interventions and emotional regulation for chronic pain (n=6).

:\Y:tal:-()” Objective Sample Intervention Measurements Results Outcomes Follow-up
Boersma  To investigate the efficacy of Intervention: Hybrid treatment Hybrid treatment improved 9 months
etal. a transdiagnostic approach focusing on emotion (exposure, pain catastrophizing and Hybrid treatment was
(2019) (hybrid treatment focused on dialectical behavior therapy), interference. significantly better on
emotion) on 115 patients with online CBT (active control group). CBT over the internet had pain catastrophizing and
chronic musculoskeletal pain. Measurements: Daily pain Positive better results on pain interference.
and negative affect Depressive intensity.
symptoms Coping Catastrophizing
Pain control
Brown To evaluate clinical outcomes Intervention: MBPM improved the 8 weeks
e Jones and neuronal activity in 28 Mindfulness based pain perception of pain, Two weeks after the
(2013) individuals with musculoskeletal management (MBPM) program, engagement in pain intervention, the mental
chronic pain before and after compared to usual treatment. selfmanagement, and health was more related
a mindfulness intervention for Measurements: increase in perceived pain to a perception of the pain
pain management. Clinical pain Pain control Mental control. being controllable than to a
health Physical health Mindfulness reduction in pain symptoms.
Davis Evaluate the comparison of Intervention: The CBT group for pain 30 days
etal. CBT for pain, from the M group  Mindfulness and presented improvement The M group improved
(2015) (mindfulness and acceptance), Acceptance (M) in catastrophizing, pain catastrophizing, stress
and the psychoeducational Traditional CBT control, incapacity, and episodes, and changes in
group, on the daily changes in Psychoeducation fatigue. The M group for serene and anxious affect.
pain and cognitive stress, and Measurements: pain showed higher levels The CBT-P group presented
on the symptoms affecting 143 Catastrophizing of pain management than greater reactivity to pain.
adult patients with rheumatoid  Pain control the CBT group.
arthritis. Fatigue
Mental incapacity Anxious affect
Serene affect
Dowd To compare the impact of a Intervention: Mindfulness in Action Pain catastrophizing was 6 months
etal. computerized mindfulness (MIA) Psychoeducation for pain reduced over time, and the  The scores for pain
(2015) intervention based on cognitive  control Measurements: Pain size of the effect was similar management ability were
therapy to that of computerized interference Anxiety Depression among the groups. higher in the MIA group than
psychoeducation for pain on Pain Acceptance of pain in the PE group.
124 people with non-specific Mindfulness
chronic pain.
Shpaner  Toinvestigate the functional Intervention: CBT reduced pain 11 weeks
etal. neuroplasticity associated CBT Control symptoms and passive The CBT group increased
(2014) with chronic pain treatment, Psychoeducation coping, and increased the intrinsic functional
to define biomarkers, on Measurements: selfefficacy for pain connectivity (IFC) in regions
38 patients with chronic Catastrophizing Pain control treatment and for dealing adjacent to the cerebellum,
musculoskeletal pain. Coping with pain Pain symptoms with symptoms. in the posterior cingulate
Physical health Familial incapacity cortex, and in the thalamus.
Depression
Zautra, To compare CBT focused on Intervention: The M intervention had 30 days
Davis e pain management and an Mindfulness and Emotional effects on pain and The P group provided the
Reich approach based on mindfulness  Regulation Therapy (M); CBT for emotional regulation for best cognitive control. P
(2008) and positive social engagement  pain (P); Psychoeducation (E). individuals who faced and M groups increased

in promoting emotional self-
regulation in 144 patients with
rheumatoid arthritis.

Measurements: Pain
Positive and negative affect
Depression Coping Catastrophizing

recurring depression. P
intervention resulted in
better cognitive control.

coping efficacy. M group
increased positive affect
and reduced negative affect

Pain control

when compared to the other
groups.

The hybrid treatment focusing on emotion is grounded on
principles of exposure to pain and preventive behaviors related
to emotion, and uses Dialectical Behavior Therapy to address
difficulties in emotional regulation and skill shortcomings (Bo-
ersna et al., 2019). The Mindfulness-Based Pain Management
Program (MBPM) teaches the practice of mindfulness to reduce
the reactive cycle that leads to physical and emotional stress.
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MBPM teaches not to try to do anything about the underlying
unpleasant sensation of pain, but to train in mindfulness to
lessen the reactive cycle that leads to physical and emotional
stress (Brown & Jones, 2013)

The CBT treatment for pain was specifically focused
on increasing pain management abilities, aiming to enhance
cognitive coping and functional health, as well as restrict the
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fatigue symptoms of pain (Davis et al., 2015). In Zautra, Davis
and Reich (2008), this same treatment includes adding pain
management abilities.

CBT as used in Shpaner et al. (2014) had the main
goal of altering cognition, reducing disadaptive coping, and
improving the ability to use attention-diversion strategies. The
CBT program given online contains modules with some specific
topics, including: dealing with pain through gradual exercises,
information on mindfulness, stress, pain, sleep, setbacks and
maintenance planning (Boersma et al., 2019).

Another research used a psychoeducation program
(Dowd etal., 2015) based on elements of pain management programs
and the biopsychosocial model. This intervention contains informa-
tion about activating rhythm, encouraging activity, applying cognitive
behavioral skills to solve problems, and the role of useless thoughts.

One of the studies took an educational approach in-
volving pain physiology, the vicious cycle of chronic pain, the
relevance of managing stress and depression, physical activity,
sleep hygiene, and healthy eating. However, this approach did
not include cognitive and behavioral aspects about coping
strategies (Shpaner et al., 2014).

The educational group protocol in Zautra, Davis, and
Reigh (2008) had no information on coping strategies, and rather
presented general information on health and medicine. In Davis
et al. (2005), the educational control group provided information
about pain management and stress, without employing skills to
cope with the pain or with emotional difficulties.

Pain outcomes were found in every study, the most
frequent being catastrophizing and pain management, followed
by depressive symptoms, affection, and coping. In this review,
the analysis of the results, as well as the discussion, will focus
on the most frequent outcomes.

Regarding improvements related to pain, one of the stu-
dies reported a decrease in the effective classification of clinical
pain, resulting from mindfulness training treatment (Brown & Jo-
nes, 2013). The average intensity of pain was lowered below the
posttreatment baseline in both groups (the Mia Intervention and
the Psychoeducation for pain management), but this reduction
was not observed during follow-up. Interference on total pain,
as well as pain acceptance and catastrophizing, improved for
both groups in the pre- and post-treatment periods, and these
improvements remained present during follow-up, with moderate
to high variations (Dowd et al., 2015).

In Boersma et al. (2019), pain interference improved
over time, and the amplitude of variation was similar for both
groups (emotion-focused hybrid treatment, and internetbased
CBT given online). The comparison of pre-treatment and post-
-treatment scores of the “outcome” variable reveals statistically
significant differences between the interventions. That is, for pain
intensity and catastrophizing, the hybrid treatment was favored
over CBT provided online. The standardized average difference
of the effects was low to moderate.
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The evaluations of pain catastrophizing decreased over
time, both groups showing similar decreases. Post hoc analysis
showed that catastrophizing dropped between T1 (before the
intervention) and T2 (after the intervention), and remained stable
between T2 and T3 (6 months after the intervention). Levels of
catastrophizing in T3 were expressively lower than those in T1
(Dowd et al., 2015).

The MBPM group (mindfulness-based pain manage-
ment) reported a less expressive increase between pre- and
post-treatment periods in catastrophizing related to a daily pain
episode (Time x A Pain t = -2.91, p <0.004). In the pre- and
post-treatment periods, the strength of the association between
daily pain and catastrophizing decreased over time (Brown &
Jones, 2013).

As for general levels of catastrophizing, the MBPM group
showed an improvement in the pre- and post-treatment periods
(Time t=-2.54, p <0.02) (Brown & Jones, 2013). The CBT group
for pain showed improvement in general levels of catastrophi-
zing (Time t = -3.85, p <0.0003). The E group (usual treatment)
showed a worsening in general levels of catastrophizing (Time
t=2.49, p <0.02) (Davis et al., 2015).

However, there were improvements in psychological
results, such as the perceived management of pain, associated
with increased anticipatory processing in dorsolateral pre-frontal
cortex (DLPFC), and in the somatosensory cortex. Also, altera-
tions in neuronal activity were found, the mindfulness treatment
reduced the heightened activation in the brain’s central regions
(especially the bilateral DLPFC) during the anticipation of acute
pain, without affecting regions usually correlated with pain inten-
sity (cingulate gyrus and posterior insula) (Brown & Jones, 2013).

In regards to pain management, the M group (Mindful-
ness Awareness and Acceptance Treatment) presented higher
overall levels of pain management than the CBT group for pain
(t (97) = 3.01, p <0.01) and the E group t (89) = 2.40, p <0.02).
The CBT group for pain presented lower reductions in mana-
gement of perceived pain during days of heightened pain (Time
x A Pain t = 2.89, p <0.004). The CBT group for pain showed
improvement in general levels of pain management (Time t =
-3.85, p <0.0003). The arthritis educational control group showed
an improvement in the general levels of perceived pain mana-
gement (Time t = 2.47, p <0.02) (Davis et al., 2015).

In the same study as Davis et al. (2105), the M group
showed improvement in the pre- and post-treatment relation
between stress episodes and changes in serene affect (Time x
A Stress t=2.18, p <0.03) and anxious affect (Time x A Stress t
=-2.17,p <0.03). In the overall level of serene affect, the M group
showed improvement in the pre- and post-treatment periods
(Time t = -5.48, p <0.0001).

The intervention based on mindfulness stands out as a
solid strategy for emotions in people with signs and symptoms
of recurring depression, as is evidenced by increased positive
affect and decreased negative affect, when compared to CBT for
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pain and educational control. The mindfulness-based strategy
improves emotional regulation (Zautra, Davis & Reich, 2008).
The mindfulness group in Davis et al. (2015) showed improved
pre- and post-treatment relations, including episodes of stress
and changes in serene affect and in anxious affect.

The Mindfulness in Action (MIA) intervention showed a
baseline change posttreatment in regards to the ability to mana-
ge emotions, deal with stress, and enjoy pleasant events. This
effect remained throughout the six-month follow-up period of the
perceptions of stress and emotion management. The Patient Im-
pression of Change (PGIC) evaluation for the ability to manage
emotions was higher in the MIA group than in the PE group in
T2 (post-intervention), and this difference remained throughout
T3 (6 months after the intervention) (Dowd et al., 2015).

In comparison to the educational group (usual treat-
ment), participants in the CBT showed reduced connectivity
between the DMN (default mode network) and the amigdala,
the PAG (periaqueductal gray region), and the left lateral region
of the occipital cortex. Stronger connectivity was seen between
the basal ganglia and the right S2 (secondary right somatosen-
sorial cortex) between pre- and post-treatment. This increased
connectivity from pre- to post- treatment was correlated to a drop,
in the same period, of pain symptoms and passive coping, and
an increase in self-efficacy for treating pain and dealing with
symptoms (Shpaner et al., 2014).

Pain management classifications are strongly infused
with cognitive language, supporting types of interventions made
available by CBT, as well as education programs about pain.
In that sense, CBT interventions on pain have provided better
cognitive control. On the other hand, meditation and mindful-
ness methods do not stimulate control, but awareness (Zautra,
Davis & Reich, 2008). In the study by Davis et al. (2015), the
CBT group showed improvement in pain management and
catastrophizing, and in Zautra, Davis and Reich (2008) there
was also pain control.

In the randomized clinical trial by Ganiji, Pakniat, Armat,
Tabatabaeichehr, and Mortazavi (2018), it was concluded that
the intervention (Self-Management Group Education) conducted
in six educational sessions decreased pain in elderly people
with osteoarthritis. Therefore, self-management education can
promote behavioral changes in pain control.

Regarding the educational control groups included
in this review, one of the inperson groups showed worsened
general levels of catastrophizing, but improved general levels
of incapacity (Davis et al., 2015). Two others showed inferior
results when compared to the respective intervention groups
(Zautra, Davis & Reich, 2008; Shpaner et al., 2014). Compute-
rized psychoeducation did not indicate significant differences in
various pain measurements when compared to the intervention
group (Dowd et al., 2015). The core clinical implication of the
study by Dowd et al. (2015) is that it supports the viability of
computerized interventions as an additional option for mana-
gement of chronic pain.
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In the study by Vowles, Fink, and Cohen (2014), an in-
terdisciplinary program of rehabilitation based on Acceptance
and Commitment Therapy was used, and the level of incapacity,
among other clinical outcomes, was assessed. Of the patients
who reported decreased effort through pain management and
increased engagement in activities they value personally, over
the period of the intervention (4 weeks), 80% showed a reliable
drop in incapacity during the three-month follow-up.

In the study by Davis et al. (2015), the data suggest that
treatment M (Mindful Awareness and Acceptance Treatment)
focused on emotion regulation produces broader benefits in
pain management and daily stress than those reported by the
CBT group for pain, or by the educational group for arthritis.
Furthermore, the M treatment showed higher general levels of
pain control in relation to the CBT for pain group.

As for reduction of pain levels, the Brown and Jones
(2013) study reported a drop in the scores on the Pain Ca-
tastrophizing Scale (PCS) from the baseline to the end of the
treatment. This positive result reportedly remained or was further
improved in the followup period for five of the six participants,
having decreased for only one of them.

The study by Linton and Fruzzetti (2014) evaluated the
effects of a hybrid approach that combines a treatment based on
DBT (Dialectical Behavior Therapy), focused on emotions, with
a control that is exposure-based. The result was the reduction
in negative affect indicated by the catastrophic thought. The
findings of this study support the notion that negative emotions
play a relevant role in chronic pain and its treatment, as well as
the idea that the goal context is important.

The results indicated an average reduction of 51% in
pain intensity from pre to follow-up (Linton & Fruzzetti, 2014).
In the opposite direction, the study by Dowd et al.

(2015) did not show an expressive change in average
pain intensity classification. In Brown and Jones (2013), acute
experimental pain classifications were not lessened by MBPM
(mindfulness-based pain management) treatment, but there
was a small reduction in the effective classification of clinical
pain as a result of treatment.

In the study by Osborne, Jimenez-Torres, Landa, Maho-
ney, and Madan (2017), the pain psychotherapy group integrated
aspects from acceptance and commitment therapy, cognitive-
-behavioral therapy, and mindfulness-based stress reduction
based on mindfulness. There was a reduction in depression,
anxiety, and somatic symptoms over the course of the treatment.
On average, participants were admitted with high scores in the
depressive symptomatology scale, but had lower scores when
they were discharged. Differently from the Dowd et al. (2015)
study, psychological suffering showed no change over time,
and the magnitude of change did not vary per group (MIA and
computerized psychoeducation).

The controlled experimental study by Zeinaly and Pou-
rhosein (2016), evaluated the efficacy of a treatment based on
emotion regulation in patients with chronic pain, and concluded
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that treatment strategies that have emotion regulation as a core
component can reduce the level of anxiety and stress and be
efficient in managing pain. In other study Osborne et al. (2017),
the results demonstrated that group psychotherapy improved
emotion regulation and reduced pain. Subjects also showed
improved capacity of engaging in goal-driven behaviors, as well
as managing impulsive responses, even if they still experienced
negative emotions. The mindfulness intervention promoted emo-
tional regulation and reduction of recurring depression (Zautra,
Davis & Reich, 2008).

The randomized study by Hearn and Finlay (2018)
about the computerized version of mindfulness for patients
with medullary lesion demonstrated a reduction in depression
and chronic pain. The online mindfulness training, compared to
psychoeducation, allowed for more significant improvement in
the symptoms of depression and anxiety, catastrophic thought,
and specific elements of mindfulness (describing, acting with
awareness, non-reactivity to inner experience, and total scores)
by the end of the intervention. At follow-up, the most pronounced
effect was improvement in symptoms of depression, pointing
to a strong relationship between engagement in mindfulness
training and improvement in this outcome.

The study by Seminowicz et al. (2013), investigated as-
sociations in the brain’s gray matter after cognitive-behavioral
therapy sessions in patients with chronic pain. Eleven sessions
resulted in an increase in gray matter in the pre-frontal and
somatosensorial regions, as well as an increase in pre-frontal
dorsolateral volume, related to the reduction in pain catastro-
phizing. These results suggest that the gray matter can change
after eleven weeks of CBT, in parallel with clinical improvements
in general mental health and in coping with pain.

In that same line, the study by Shpaner et al. (2014),
demonstrated that CBT, in comparison with active educational
control, is linked to relevant changes in functional connectivity
in a restful state, in patients with chronic pain. It was further
observed that, in a CBT intervention, learning new strategies
for pain management produces measurable changes in intrin-
sic functional connectivity (IFC) within and between networks
previously involved in chronic pain.

Changes related to CBT were observed in the functio-
nal connectivity of basal ganglia (BG), and in the amplitude
of intrinsic fluctuations in the cerebellum. The findings of this
study suggest that CBT treatment can alter the cortico-limbic
connectivity by improving cognitive and behavioral aspects.
CBT intervention produced clinical improvements in anxiety,
depression and chronic pain (Shpaner et al., 2014).

Conclusions reached in the study by Zautra, Davis and Rei-
ch (2008) suggest that therapists and researchers should consider
including the emotional regulation process in treatment evaluation
and planning. Also, emphasize the fact that therapies based on
emotional regulation process can further develop the potential
for increasing positive affective experience and reducing negative
responses, especially for individuals with a history of depression.
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CONCLUSION

The prevalent forms of chronic pain observed in this
study were musculoskeletal pain and rheumatoid arthritis pain.
Non-specific chronic pain, also found in the sample of this review,
is now denominated musculoskeletal chronic pain, described in
the primary chronic pain category according to ICD-11.

The cognitive-behavioral interventions analyzed in the
studies retrieved for this review presented improvements in various
chronic pain outcomes, especially catastrophizing and pain control,
as well as acceptance, management, and coping. These effects
were associated with improved outcomes in mental health.

Effects of CBT and mindfulness were found in neurologic
structures linked to clinical variables of mental health, correlated
to pain and to emotional regulation (the latter through mindfulness
control). It was observed that the clinical history of recurring de-
pression has a relevant influence in the beneficial effects (greater
pain reduction), mainly through mindfulness. Additionally, half of the
studies assessed strategies for coping with pain.

All studies had control groups, and a follow-up period va-
rying from one to nine months. For control conditions, the studies
used educational methods, one used regular clinical treatment,
and another used online CBT as active control. Few instruments
were used specifically for evaluating emotional regulation, which
was verified through elements linked to the affective-emotional
component of pain, such as negative and positive affect. In that
sense, observed few interventions that dealt directly with emo-
tional regulations, but rather interventions that use emotional
regulation as a strategy in cognitive and behavioral approaches,
such as traditional Cognitive Therapy, and in mindfulness appro-
aches, such as Dialectical Behavioral Therapy and Acceptance
Therapy, thus comprising an integrative model that focuses on
the affective-emotional component of pain.

As for limitations of the studies, care should be taken not
only in their interpretation, but also in applying their findings,
seeing as confusing factors may be present - such as patients
who were taking medication. Some authors suggest that repli-
cation of the studies may increase the reliability of the findings.

For future studies, can be suggest that follow-up perio-
ds be used to understand the potential long-term effects that
internet-based mindfulness training and CBT vs. face-to- face
related to cognitive control and emotional regulation. Also, in
others intervention studies, the relationship between changes
in process mindfulness, acceptance, and pain catastrophizing
should be examined. Finally, the main effective components
of internetbased CBT vs. in-person CBT must be identified to
preserve the engagement of patients in treatment programs.
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