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Objective: Chronic pain frequently co-occurs with clinically relevant
psychological distress. A systematic review was conducted to identify the
efficacy of cognitive behavioral therapy-based interventions for patients
with these comorbid conditions.

Methods: The systematic search was carried out in Medline, PsycINFO,
Web of Science, and Scopus up to March 18th, 2023. Four reviewers
independently conducted screenings, extraction, and quality assessment.

Results: Twelve randomized controlled trials and one non-randomized
controlled trial involving 1,661 participants that examined the efficacy of
Cognitive Behavioral Therapy (nine studies), Mindfulness-based Interventions
(three studies), Acceptance and Commitment Therapy (one study), and
Behavioral Activation Therapy for Depression (one study) were included.
Compared to treatment as usual, six out of eight studies of traditional Cognitive
Behavioral Therapy reported significant differences in the reduction of depressive
symptoms at post-treatment (d from 1.31 to 0.18) and four out of six at follow-
up (d from 0.75 to 0.26); similarly, five out of six reported significant differences
in the reduction of anxiety symptoms at post-treatment (d from 1.08 to 0.19)
and three out of four at follow-up (d from 1.07 to 0.27). Overall, no significant
differences between traditional Cognitive Behavioral Therapy and treatment as
usual were reported at post-treatment and follow-up in the studies exploring
pain intensity and pain catastrophizing.

Conclusion: The available evidence suggests that traditional Cognitive
Behavioral Therapy may produce significant benefits for the improvement
of depression, anxiety, and quality of life, but not for pain intensity and pain
catastrophizing. More evidence is needed to determine the effects of MBI,
ACT, and BATD.
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1 Introduction

Chronic pain and psychological distress are common health
conditions (Wittchen et al., 2011) with substantial healthcare and
social impacts (Chopra and Arora, 2014). The prevalence of chronic
pain ranges from 10% to 30% worldwide (Reid et al, 2011),
generating a significant public health demand and economic burden
(Baumeister et al., 2012). According to epidemiological studies,
comorbidity between chronic pain and psychological distress in
clinical practice is higher than 60% (Walker et al., 2014). Since this
comorbidity is more treatment-resistant than either condition alone
(Mansfield et al,, 2016) and it generates a significant impact on the
quality of life of patients with these conditions (McCracken et al.,
2022), it has been considered a growing target for treatment in
recent years (McCracken, 2023). The concurrent appearance of
chronic pain and significant psychological distress is striking and
requires attention from researchers, clinicians, and policymakers, as
well as demands effective management strategies to improve the
health and well-being of those affected by these conditions (Snyder
and Handrup, 2018).

Due to the complexity and multifaceted nature of the construct,
many definitions for psychological distress have been proposed in
recent years. One of the most widely accepted defines this
psychological construct as “state of emotional suffering characterized
by the undifferentiated combinations of symptoms of depression (e.g.,
lost interest, sadness, hopelessness) and anxiety (e.g., restlessness,
feeling tense) which are sometimes accompanied by somatic
symptoms (e.g., insomnia, headaches, lack of energy)” (Drapeau et al.,
2012, p. 125). Generally, psychological distress refers to a range of
unpleasant emotional and mental experiences that can impact a
person’s well-being and ability to function (Bisby et al, 2022;
Gasslander et al., 2022). It is also considered a dimensional construct
that has been truncated in most studies to employ it as a categorical
construct to establish when it is or is not “clinically relevant,” with
relevant meaning that scores on psychopathological measures exceed
specific cut-off points.

Previous studies demonstrate that people with chronic pain are
more likely to experience psychological distress, such as anxiety and
depression, and individuals with psychological distress are more
likely to report chronic pain (Rayner et al., 2016). The relationship
between chronic pain and psychological distress is complex and
bidirectional (Wittchen et al., 2011). The multidimensional nature
of both chronic pain and psychological distress, with sensory,
affective, and behavioral dimensions, is a challenge for intervention
design and delivery (Roberts et al., 2018). Specifically, the presence
of psychological distress in patients with chronic pain increases pain
complaints and reduces quality of life (Snyder and Handrup, 2018).
Comorbidity between psychological distress and chronic pain
generates a higher degree of functional impairment than the
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presence of either condition alone (Mansfield et al.,, 2016) and
negatively influences the response to pharmacological and
non-pharmacological treatments (Kroenke et al., 2011). Chronic
pain and clinical psychological distress involve shared
neurobiological and psychosocial processes (Hooten, 2016).

Cognitive Behavioral Therapy (CBT) is the most applied
psychological approach to chronic pain (McCracken, 2023).
Different forms of CBT are frequently applied in chronic pain and
related conditions (e.g., anxiety and/or depression), appearing
effective when explored independently (Churchill et al., 2013;
Cuijpers et al., 2013; Buhrman et al., 2016; Pasarelu et al., 2017).
Traditional CBT has beneficial effects in adults with chronic pain
(Williams et al., 2020) and is also effective in patients with emotional
disorders (Lorenzo-Luaces et al., 2018; Lopez-Lopez et al., 2019).
Concretely, recent evidence shows that Mindfulness-based
Interventions (MBI), Dialectical Behavior Therapy (DBT), Rational
Emotive Behavior Therapy (REBT), Acceptance and Commitment
Therapy (ACT), and Behavioral Activation Therapy for Depression
(BATD) also produce positive effects in patients with chronic pain
(Jorn, 2015; Veehof et al., 2016; Hughes et al., 2017; Boersma et al.,
2019; Khoo et al,, 2019; Gloster et al., 2020; Pardos-Gascon
etal., 2021).

Although the above-mentioned CBT-based interventions have
generally demonstrated evidence in the management of chronic pain
and related conditions, their specific efficacy in patients with
comorbid pain and clinical psychological distress has been scarcely
assessed. It appears that this is the first systematic review that aims
to examine the efficacy of CBT-based interventions for comorbid
chronic pain and clinically relevant psychological distress. Since
chronic pain and psychological distress frequently co-occur, worsen
one another, and resist therapy effects when they are both present,
identifying effective CBT-based interventions for this complex set of
conditions is critical work. In this systematic review, randomized
controlled trials (RCTs) and non-randomized trials (non-RCTs)
were selected for patients with chronic pain plus clinically relevant
psychological distress, comparing CBT-based interventions to
control conditions (active or inactive). Additionally, this research
explored the risk of bias (RoB) of the included studies to assess their

methodological quality.

2 Methods
2.1 Protocol and registration

This systematic review was performed following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses statement

(PRISMA; Page et al., 2021). The review protocol was registered in the
Prospective Register of Systematic Reviews (PROSPERO), under
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identification number CRD42021219921. Supplementary Table S1
indicates some adjustments incorporated into the protocol of this
systematic review and includes the PRISMA checklist.

2.2 Data sources and searches

To reduce publication bias, published and unpublished clinical
trials were examined. For exploration of published clinical trials,
searches were conducted in four electronic databases: Medline
(PubMed), Web of Science (Core Collection), PsycINFO
(ProQuest), and Scopus (Elsevier). The search strategy identified
studies that included combinations of the population terms and the
specific terms of psychological therapies. The search terms were
selected according to a validation by experts and a review of the
search strategies used in previous systematic reviews on CBT-based
interventions for chronic pain (Lin et al., 2019; Williams et al., 2020;
White et al., 2022). The specific Boolean searches were adjusted
according to the Peer Review of Electronic Search Strategies
(PRESS) guideline statement (McGowan et al., 2016). The following
limits and filters were activated in all databases if possible:
publication date (from inception until March 18th, 2023), type of
publication (only studies of interest), species (humans), and
languages (English and Spanish). The bibliographic database
searches are detailed in Table 1.

For the exploration of unpublished clinical trials, a search was
conducted in ClinicalTrials.Gov, International Standard
Randomized Controlled Trial Number register (ISRCTN), World
Health Organization (WHO) International Clinical Trials Registry
Platform (ICTRP), and PROSPERO (Lin et al., 2019). The reference
list of included articles was also examined through a reverse
citation search for further analysis. In addition, the reference list
of published narrative reviews, systematic reviews, and meta-
analyses, as well as grey literature (search carried out in Google
Scholar), were consulted to ensure that all eligible studies were
included (i.e., Buhrman et al., 2016; Hilton et al., 2017; Ahern
etal., 2018; Haugmark et al., 2019; Khoo et al., 2019; Lépez-Lopez
et al., 2019; Williams et al., 2020; Fordham et al., 2021; Pardos-
Gascon et al., 2021; White et al., 2022).

TABLE 1 Bibliographic database searches.

10.3389/fpsyg.2023.1200685

2.3 Eligibility criteria

»

To select the eligibility criteria, the “Population,” “Intervention,”

» o«

“Comparison,
followed. Table 2 details the inclusion and exclusion criteria

Outcomes,” and “Study” (PICOS) approach was
established in this systematic review.

2.3.1 Participants

The population of interest consisted of adults (> 18 years) with the
presence of non-oncologic chronic pain (> 12 weeks) and clinically
relevant psychological distress, according to the clinical cut-off for
depression and/or anxiety reported in the studies. Participants
diagnosed with psychiatric disorders other than depression and/or
anxiety, other clinically relevant psychiatric symptoms, substance
dependence, and neurodegenerative disorders were excluded.

2.3.2 Interventions

CBT-based interventions exploring their efficacy in patients with
non-oncologic chronic pain and clinically relevant psychological
distress, regardless of their mode of delivery (e.g., face-to-face, online,
and blended format). To explore all available evidence in the literature,
this systematic review synthesized the efficacy of all CBT-based
interventions that met this eligibility criteria. The points analyzed for
each outcome were the post-treatment and the follow-up assessment,
examining differences between the groups. The combination of
pharmacological and CBT-based interventions was excluded.

2.3.3 Comparators

CBT-based interventions were included exclusively when the
comparison group received active (i.e., another type of psychological
intervention) or inactive treatment (i.e., wait-list, usual care, attention
control, and psychological placebo, among others). Given the objective of
this study, CBT-based interventions without a control group
were excluded.

2.3.4 Outcomes

The selection of outcomes was based on recommendations from
the Initiative on Methods, Measurement, and Pain Assessment in
Clinical Trials (IMMPACT; Dworkin et al., 2008). Specifically,

Databases: Medline, Web of Science, PsycINFO, and Scopus

Chronic pain [Title/Abstract] OR eye pain [Title/ Abstract] OR neck pain [Title/Abstract] OR nociceptive pain [Title/ Abstract] OR facial pain [Title/Abstract]
OR shoulder pain [Title/ Abstract] OR myofascial pain syndromes [Title/ Abstract] OR pelvic pain [Title/Abstract] OR patellofemoral pain syndrome [Title/
Abstract] OR pelvic girdle pain [Title/ Abstract] OR abdominal pain [Title/Abstract] OR flank pain [Title/Abstract] OR low back pain [Title/Abstract] OR

1 back pain [Title/Abstract] OR musculoskeletal pain [Title/ Abstract] OR chest pain [Title/Abstract] OR complex regional pain syndromes [Title/Abstract] OR
visceral pain [Title/Abstract] OR neuropath* [Title/Abstract] OR phantom limb [Title/Abstract] OR fantom limb [Title/Abstract] OR spinal cord [Title/
Abstract] OR idiopathic [Title/Abstract] OR shoulder [Title/ Abstract] OR persistent sciatica [Title/ Abstract] OR lumbago [Title/Abstract] OR fibromyalgia
[Title/Abstract] OR complex regional pain syndromes [Title/Abstract] OR headache disorders [Title/Abstract]

Depress* [Title/Abstract] OR anxi* [Title/Abstract] OR stress [Title/Abstract] OR distress [Title/ Abstract] OR mood disorder [Title/Abstract] OR emotional

Abstract] OR behavioral activation therapy [Title/ Abstract]

2

regulation [Title/Abstract] OR emotional dysregulation [Title/Abstract] OR affective disorder [Title/Abstract]

Intervention [Title/Abstract] OR treatment [Title/ Abstract] OR psychotherapy [Title/ Abstract] OR therapy [Title/ Abstract] OR clinical trial [Title/ Abstract]
3 OR trial [Title/Abstract] OR cognitive behavioral therapy [Title/Abstract] OR mindfulness [Title/Abstract] OR acceptance and commitment therapy [Title/

((1 AND 2) AND 3)

The following filters were applied in all databases if possible: type of publication (controlled trials only), species (humans), and languages (English and Spanish).
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TABLE 2 Eligibility criteria according to PICOS strategy.

10.3389/fpsyg.2023.1200685

Inclusion criteria Exclusion criteria

[P] Participants

12 weeks) and clinically relevant psychological distress

Adults (> 18 years) with the presence of non-oncologic chronic pain (>

Adults diagnosed with psychiatric disorders other than depression
and/or anxiety, other clinically relevant psychiatric symptoms,

substance dependence, and neurodegenerative disorders

[T] Intervention

CBT-based interventions exploring their efficacy in patients with non-

oncologic chronic pain and clinically relevant psychological distress

The combination of pharmacological and CBT-based interventions

[C] Comparison

CBT-based interventions compared with active (i.e., another type of
psychological intervention) or inactive treatment (i.e., wait-list, usual care,

attention control, and psychological placebo, among others)

Interventions without a control group

[O] Outcomes

Pain-related variables (pain interference, pain intensity, pain acceptance,
pain catastrophizing, and pain self-efficacy, among others), emotional
functioning (depression, anxiety, and stress), health-related quality of life,

behavioral activation, and psychological flexibility, among others

Other types of outcomes

[S] Study design RCTs and non-RCTs

Research with other study designs

pain-related variables (pain interference, pain intensity, pain
acceptance, pain catastrophizing, and pain self-efficacy, among
others), emotional functioning (depression, anxiety, and stress),
health-related quality of life, behavioral activation, and psychological
flexibility, among others, were explored in this systematic review.

2.3.5 Study design

RCTs and non-RCTs of any length of follow-up were included.
Only data from studies that have received ethical approval and were
published in English or Spanish were used. No studies were excluded
based on publication status, date, or type (Lin et al., 2019).

2.4 Data management and study selection

Duplicate articles in the databases were automatically removed by
Mendeley. Then, four reviewers independently screened all articles in
Rayyan QCRI based on their titles and abstracts. The full texts were
independently checked for compliance with the eligibility criteria.
Finally, the reviewers entered key information from each study into a
standardized data extraction form and assessed the RoB of included
studies. During each phase, at least two reviewers were employed. No
additional reviewer was needed to resolve a disagreement.

2.5 Risk of bias

The RoB of the included studies was assessed using the Cochrane
Collaboration’s risk of bias assessment tool (Higgins et al., 2011). This
tool involves the assessment of RoB arising from each of six domains:
selection bias, performance bias, detection bias, attrition bias,
reporting bias, and other biases. Studies were classified as high risk (if
at least one domain was assessed as high), unclear (if at least one
domain was assessed as unclear and the other domains were low), or
low risk of bias (if all individual domains were low).

2.6 Data synthesis

Findings were described according to therapy type (CBT, MBI,
ACT, and BATD). A narrative synthesis was carried out to describe
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the main characteristics of psychological therapies and the results
obtained in the comparison of outcomes with control conditions
(inactive or active). The statistical significance threshold was set at
p<0.05 and the magnitude of Cohen’s d was interpreted according to
the following rule of thumb criterion (Sawilowsky, 2009): very small
(0.10), small (0.20), medium (0.50), large (0.80), very large (1.20), and
huge (2.00).

3 Results
3.1 Selection and inclusion of studies

The initial database search yielded a total of 1,230 published
articles. As shown in Figure 1, after removing duplicates and
screenings, 14 articles based on 12 RCT and 1 non-RCT were
included. Two studies were derived from the same sample (De Jong
et al, 2016, 2018), although they presented evidence of different
outcomes. The 14 articles that were excluded during the full-text
screening are presented in Supplementary Table S2.

3.2 Characteristics of all the included
studies

The 13 articles included were published between 2011 and 2023.
Three studies (23%) were conducted in Sweden, three (23%) in
Spain, three (23%) in Germany, two (15%) in the United States of
America, one (8%) in Australia, and one (8%) in Iceland. Five studies
(38%) assessed patients with chronic pain (CP), three (23%) with
chronic low back pain (CLBP), two (15%) with chronic
musculoskeletal pain (CMP), one (8%) with chronic back pain
(CBP), one (8%) with chronic spinal cord injury, and one (8%) with
non-specific chronic pain (NSCP). Nine studies (69%) included
CBT, three (23%) MBI, and one ACT and BATD (8%) as the main
therapy of interest. Eleven studies (85%) employed inactive control
groups (usual care or waitlist). All the studies (100%) carried out the
therapy program weekly. The format of the therapy was face-to-face
in six studies (46%), entirely online in five (38%), a blended format
in one (8%), and combined face-to-face plus online versus online in
one (8%).
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Records identified tl‘lrough database Additional records identified through other sources
searching
= (Total = 1230) (Total =1)
& Medline = 170 Secondary references = 1
g Web of Science = 505
E PsycINFO = 148
§ Scopus = 407
Records after duplicates removed
498
Records screened by title and Records excluded, with reasons
o abstract
E (Total = 470)
s No clinical trial = 436
@ 498 No populat{on =26
No comparison = 8
[
Full-text a::lcgliel:ﬂ? tsysessed for Full-text articles excluded, with reasons
= (Total = 14)
E No CBT-based intervention = 5
‘5 28 Pharmacological and CBT-based intervention = 3
No population = 4
No outcomes = 1
No control group = 1
Studies included in narrative
E synthesis
E
E 14 studies presented in 13 articles
= included in this systematic review

FIGURE 1

Preferred Reporting Iltems for Systematic Reviews and Meta-analyses (PRISMA) flowchart from record identification to study inclusion.

The sample size of the study’s arms ranged from 26 to 167 in the
intervention group (IG) and 24 to 161 in the control group (CG), and
the mean age varied from 45 to 61 in IG and 46 to 59years old in
CG. In total, 1,661 participants were involved in this systematic
review, of which 850 were in IG and 811 in CG. The proportion of
women in all studies was higher than 50%, both in IG and CG, except
for the IG in two (43.2% and 26%;

respectively) and CG in one (32%; ).
The employment status was reported in nine studies (69.2%) and
medication consumption in eight studies (61.6%). The dropout rate at
the end of the studies ranged from 17 to 67%. The number of sessions
ranged from four to thirteen with a minimum duration of 50 min per
session and a maximum of 150 min. The therapies were delivered by
psychologists in ten studies (77.7%), other professionals in two
(27.3%), and without therapists in one (7.7%). Details are described
in

3.3 Risk of bias assessment
shows the RoB for each included study. Twelve studies

(92%) reported an adequate random sequence generation and
provided sufficient information on the method of allocation

Frontiers in
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concealment of patients. None of the studies (0%) blinded the
participants and personnel to the intervention delivered. However,
seven studies (54%) explicitly reported that they were able to blind
outcome assessment from knowledge of which intervention a
participant received. Incomplete outcome data were adequately
managed in all cases (100%), and they were rated as free from
selective outcome reporting bias in all included studies (100%).
Considering the impossibility of blinding participants in
psychological therapies, six studies (46%) reported a high (

) and seven (54%) an unclear RoB (

3.4 Psychological therapies

The specific results of each of the studies included in this
systematic review are presented in
Information from these controlled trials is organized according to the
type of intervention (CBT, MBI, ACT, and BATD).
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TABLE 3 Characteristics of the controlled trials included in the systematic review.

Author
(year),

Assessments
(time
horizon)

Treatment arms
(sample) and
delivery period

Target
condition
(measure),

Groups (intervention and
control): age and gender

Components (dropout and
adherence rate), sessions
(duration), and therapist

Primary
outcome
(instrument)

Secondary
outcomes

countr (instruments)
Yy

ABojoYyDdAsd Ul SIa13U0I4

90

B0 uISIa13UOL)

study design

Cognitive behavioral therapy (CBT)

(format)

[1] Tlach and
Hampel
(2011),

Germany

Patients with CLBP
and depression
(measured with the
ADS; cut-off >24
points), non-RCT

Treatment arms:

CBT +TAU (n=44) and
TAU (n=40)

Delivery period: weekly

(face-to-face)

Intervention group: CBT + TAU. Age:

M=50.08 (SD=5.4). Gender: 25
females (43.2%)

Control group: TAU. Age: M=51.00
(SD=6.3). Gender: 20

females (50.0%)

Components: a biopsychosocial approach of
CBT: cognitive-behavioral pain-management
training and cognitive-behavioral training
program for the management of depressive
symptoms (37% dropout rate at the end of the
study; adherence rate was not reported)
Number of sessions: 13 (60 min)

Therapist: physicians and nurses

Pre, post, follow-
up+6, follow-
up+12, and follow-
up+24 (24 months)

o Depression

symptoms (CES-D)

Anxiety (HADS-A)
Mental quality of
life (SE-12)

Fear of the symptoms of

anxiety (ASI)
o Components: program based on CBT:
o Depression Pain catastrophizing (PCS)
o Intervention group: CBT + TAU. Age: behavioral activation and psychoeducation
Patients with CP and o Treatment arms: symptoms Chronic pain
M=54.1 (SD=11.76). Gender: 24 (17% dropout rate at the end of the study and
[2] Buhrman | depression (measured CBT +TAU (n=28) and Pre, post, and (MADRS-S) acceptance (CPAQ)
females (86%) 44% completed 100% of the total number
etal. (2015), | with the MADRS-S; TAU (n=24) follow-up+12 o Anxiety Cognitive and behavioral
o Control group: TAU. Age: M=46.8 of sessions)
Sweden cut-off >10 points), o Delivery period: weekly (12 months) symptoms (BAI) coping strategies (CSQ)
(SD=12.9). Gender: 20 o Number of sessions: 8 (NR minutes)
RCT (online) « Pain Psychosocial and
females (83%) o Therapist: graduate students trained in CBT
interference (PDI) behavioral consequence of
with supervision by a clinical psychologist
chronic pain (MPI)
Quality of life (QoLI)
Patients with chronic
o Intervention group: CBT. Age: « Components: internet program based on CBT:
spinal cord injury and | « Treatment arms: CBT
[3] M=47.5(SD=12.2). Gender: 9 psychoeducation, mindfulness, and positive o Depression, anxiety,
depression or anxiety (n=34) and waitlist
Migliorini females (26%) psychology (32% dropout rate at the end of the and stress
(measured with the (n=25) Pre and post Quality of life (PWIA)
etal. (2016), «  Control group: Waitlist. Age: study; adherence rate was not reported) symptoms
DASS-21; cut-off > o Delivery period: weekly
Australia M=52.8 (SD=12.9). Gender: 8 o Number of sessions: 10 (NR minutes) (DASS-21)
was not reported), (face-to-face)
females (32%) o No therapists
RCT
« Components: a biopsychosocial approach of
Patients with CP and o Intervention group: CBT + TAU. Age:
o Treatment arms: CBT: pain and emotional management training
) depression or anxiety M=37.32 (SD=12.16). Gender: 21 o Depression Pain intensity (NRS)
[4] Olason CBT +TAU (n=39) and (34% dropout rate at the end of the study; Pre, post, follow-
(measured with the females (59%) symptoms (BDI-II) Fear avoidance (FABQ)
etal. (2018), TAU (n=38) attendance was not reported) up+12, and follow-
BDI-II or BAL cut-off « Control group: TAU. Age: M=35.79 o Anxiety Social functioning
Iceland o Delivery period: weekly o Number of sessions: 12 (45 min) up+36 (36 months)
> was not reported), (SD=11.28). Gender: 26 symptoms (BAI) (SF-36-SR)
(face-to-face) o Therapist: psychologist, nurses, occupational
RCT females (68%)
therapists, and social worker
(Continued)
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TABLE 3 (Continued)

Author
(year),

country

[5] Aragones
etal. (2019),

Spain

Target
condition
(measure),
study design

Patients with CMP and
MDD (measured with
the SCID; cut-off was
not reported), RCT

Treatment arms
(sample) and
delivery period
(format)

Treatment arms:
CBT +TAU (n=167)
and TAU (n=161)

o Delivery period: weekly

(face-to-face)

Groups (intervention and
control): age and gender

Intervention group: CBT + TAU. Age:
M=61.4 (SD=10.2). Gender: 138
females (82.6%)

Control group: TAU. Age: M=59.3
(SD=10.1). Gender: 134

females (83.2%)

Components (dropout and
adherence rate), sessions
(duration), and therapist

« Components: optimized management of major
depression, care management, and
psychoeducation for chronic pain and
depression (17% dropout rate at the end of the
study and 49% attendance of at least 50% of the
total number of sessions)

o Number of sessions: 9 (120 min)

Therapist: psychologist and physician

(primary care)

Assessments
(time
horizon)

Pre, post, follow-
up+6, and follow-

up+12 (12 months)

Primary
outcome
(instrument)

o Depression
symptoms
(HSCL-20)

Secondary
outcomes
(instruments)

Pain intensity (BPI)

Pain interference (BPI)

« Components: CBT: psychoeducation (18%
dropout rate at the end of the study and 30%

attendance at least 75% of the total number of

[7] Schlicker

and depression

CBT+TAU (n=40) and

M=51.3 (SD=8.6). Gender: 26

behavioral activation, and cognitive

Pre, post, and

o Depression

Patients with CMP and | « Treatment arms: CBT o Intervention group: CBT. Age: M=45 sessions); Hybrid: exposure in vivo and o Depression
[6] Boersma | depression, and anxiety (n=57) and Hybrid (SD=12). 44 (72.2) dialectical behavior therapy (DBT; 18% Pre, post, and symptoms « Pain catastrophizing (PCS)
etal. (2019), | (measured with the (n=58) « Control group: Hybrid. Age: M =44 dropout rate at the end of the study and 65% follow-up+9 (MADRS-S) « Pain intensity (MPI)
Sweden HADS; cut-off >8 o Delivery period: weekly (SD=12). Gender: 52 attendance at least 75% of the total number (9 months) o Anxiety « Pain interference (MPI)
points), RCT (online) females (89.7%) of sessions) symptoms (GAD-7)
o Number of sessions: 10-16 (75 min)
o Therapist: clinical psychologists and clinical
psychologists in their post-graduate year
o Components: internet and mobile-based
o Anxiety (HADS-A)
interventions based on CBT and visiting a
o Quality of life (AQoL-6D
Patients with CLBP o Treatment arms: o Intervention group: CBT + TAU. Age: general practitioner: psychoeducation,

and EQ-5D-5L)

« Social functioning
etal. (2020), | (measured with the TAU (n=36) females (65%) restructuring (35% dropout rate at the end of follow-up+6 symptoms (CES-D (ODLd)
Germany CES-D; cut-off >16), o Delivery period: weekly | « Control group: TAU. Age: M =50.1 the study and 60% attendance of at least 80% of | (6 months) and QUIDS) P (GPR)
« Pain intensi
RCT (online) (SD=7.0). Gender: 29 females (81%) the total number of sessions) v
« Pain self-efficacy (PSEQ)
o Number of sessions: 7 (45 to 60 min)
« Working capacity (SPE)
o Therapist: trained psychologists (eCoaches)
(Continued)
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TABLE 3 (Continued)

Author
(year),

Target
condition
(measure),
study design

country

(8] Patients with CBP and

) depression (measured
Baumeister

with the SCID; cut-off
etal. (2021),
was not reported),

Treatment arms
(sample) and
delivery period
(format)

o Treatment arms: CBT
(n=104) and TAU
(n=105)

o Delivery period: weekly

Groups (intervention and
control): age and gender

Intervention group: CBT. Age:
M=50.3 (SD=9.4). Gender: 60
females (58%)

Control group: TAU. Age: M=49.6

Components (dropout and
adherence rate), sessions
(duration), and therapist

« Components: internet and mobile program
based on CBT: psychoeducation, behavior
activation, and problem-solving (22 to 45%%
dropout rate at the end of the study; attendance

was not reported)

Assessments Primary
(time outcome
horizon) (instrument)

Pre, post, and o Depression

follow-up+6 level (HPRSD)

Secondary
outcomes
(instruments)

« Depression
symptoms (PHQ-9)

« Pain intensity (NRS)

« Pain-related
disability (ODI)

Gasslander psychological distress

etal (2022), | (measured according

Sweden to DSM-5), RCT

(n=95) and TAU
(n=92)
o Delivery period: weekly

(online)

females (74%)

Control group: TAU. Age: M=46.2
(SD=11.2). Gender: 67

females (73%)

dropout rate at the end of the study and 35%
attendance of at least 75% of the total number
of sessions)

o Number of sessions: 6-13 (not reported)

Therapist: psychologists

Pre, post, and symptoms
follow-up+12 (MADR-S)
(12 months)* « Pain

interference (MPI-S)

Germany o Number of sessions: 6 regular and 3 optional (50 « Pain self-efficacy (PSEQ)
RCT (online) (SD=9.3). Gender: 65 females (62%)
to 60 min) o Quality of Life (AQoL-6D)
o Therapist: trained psychologists (eCoaches) « Work capacity (SPE)
« Depression and anxiety
symptoms (HADS)
o Components: internet program based on CBT: « Pain intensity (MPI-S)
o Intervention group: CBT. Age: psychoeducation, relaxation, stress coping, « Pain acceptance (CPAQ)
Treatment arms: CBT o Depression
[9] Patients with CP and M=45.6 (SD=11.1). Gender: 70 behavioral activation, and maintenance (61% « Coping strategies (CSQ-R)

« Pain catastrophizing (PCS)
o Quality of life (QoLI)
o Fear of anxiety

symptoms (ASI)
« Social functioning (PDI)
« Pain self-efficacy (PSEQ-2)
« Kinesiophobia (TSK-11)

Mindfulness-based interventions (MBI)

[10] De Jong

Patients with CP and
et al. (2016,

MDD (measured with
2018),

the QIDS-C16; cut-off
United States

>6 points), pilot RCT
of America

Treatment arms: MBCT
+ TAU (n=26) and TAU
(n=14)

o Delivery period: weekly

(face-to-face)

Intervention group: MBI + TAU. Age:
M=51.3 (SD=11.9). Gender: 21
females (80.8%)

Control group: TAU. Age: M=49.9
(SD=11.1). Gender: 9

females (64.3%)

« Components: intervention based on MBI: CBT
with a “mindful” approach (17% dropout rate
at the end of the study and 73% attendance of
at least 50% of the total number of sessions)

o Number of sessions: 8 (120 min)

Therapist: clinical social worker (training in MBI)

o Depression

symptoms (QIDS-
Pre and post
C16 and HRSD17)
(2months)
« Body
awareness (MAIA)

« Pain intensity (VAS)

« Pain interference (BPI)

o Anxiety (BAI)

o Quality of life (SF-36)

« Pain catastrophizing (PCS)

[11]
Patients with NSCP

and MDD (measured
with the PHQ-9; cut-
off >5 points), RCT

Gardiner
etal. (2019),
United States

of America

o Treatment arms: IMGV
+ TAU (n=76) and TAU
(n=79)

o Delivery period: weekly

(face-to-face and online)

Intervention group: IMGV +
TAU. Age: M=50 (SD=12.2).
Gender: 64 females (84%)
Control group: TAU. Age: M=51
(SD=12.4). Gender: 70

females (89%)

o Components: mindfulness techniques,
evidence-based integrative medicine, and
medical group visits (7% dropout rate at the
end of the study and 72% attended at least 50%
of the total number of sessions)

o Number of sessions: 9 (90 min)

Therapist: physician and a co-facilitator with

training in mindfulness

Pre, post, and
« Pain intensity (BPI)
follow-up+6
o Depression

(5months and
level (PHQ-9)

1 week)

« Pain self-efficacy (PSEQ)
o Quality of life (SF-12)
« Behavioral

activation (PAM)

(Continued)
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TABLE 3 (Continued)

Author
(year),

country

[12] Torrijos-

Target
condition
(measure),
study design

Patients with CP and

depression and anxiety

Treatment arms
(sample) and
delivery period
(format)

o Treatment arms: MSC
(n=62) and CBT

Groups (intervention and
control): age and gender

o Intervention group: MSC. Age:
M=48.29 (SD=10.17). Gender: 56

Components (dropout and
adherence rate), sessions
(duration), and therapist

Components: MSC: formal meditation together
with formal and informal self-compassion
practices (33% dropout rate at the end of the
study; adherence rate was not reported); and

CBT: psychoeducation, relaxation, and

Assessments

(time
horizon)

Primary
outcome
(instrument)

Secondary
outcomes
(instruments)

« Pain interference (BPI)
« Pain intensity (PVAS)

« Anxiety and depression

Mazo et al.

(2023), Spain

(measured with the
PHQ-9; cut-off >10
points), RCT

and TAU (n=78)
o Delivery period: weekly

(online)

females (67.9%).

o Control group: TAU. Age: M=53.8
(SD=10.0). Gender: 51
females (65.4%)

the post-treatment and 50% at the end of the
12-months follow-up; and 46% attended at
least 6 of the 8 sessions)

Number of sessions: 8 (90 min)

Therapist: ACT and BATD: clinical
psychologists (trained)

and follow-up

(12 months)

interference (BPI)

females (90.3%) o Self-
Zarcero etal. | (measured with the (n=61) cognitive restructuring (23% dropout rate; Pre and post symptoms (HADS)
« Control group: CBT. Age: M=49.25 compassion (SCS)
(2021), Spain | HADS; cut-off >8 o Delivery period: weekly adherence rate was not reported)  Quality of life (SF-36)
(SD=11.39). Gender: 52
points), RCT (face-to-face) o Number of sessions: 8 (150 min) « Pain catastrophizing (PCS)
females (85.2%)
o Therapist: MSC: psychiatrist and art therapist « Pain acceptance (CPAQ)
(trained); and CBT: clinical psychologists
(trained)
Acceptance and Commitment Therapy (ACT) and Behavioral Activation Therapy (BATD)
o Components: ACT+TAU (67% dropout rate at
the end of the post-treatment and 56% at the « Pain intensity (NRS)
« Intervention groups: ACT+TAU. Age:
end of the 12-month follow-up; and 53% « Depression, anxiety, and
o Treatment arms: M=54.9 (SD=8.3). Gender: 54
Patients with CLBP attended at least 6 of the 8 sessions); and stress (DASS-21)
[13] ACT+TAU (n=78), females (69.2%). BATD+TAU. Age:
and depression BATD+TAU (54% dropout rate at the end of Pre, post, during, « Pain catastrophizing (PCS)
Sanabria- BATD+TAU (n=78), M=54.9 (SD=10.2). Gender: 53 o Pain

« Pain acceptance (CPAQ)

« Behavioral activation
(BADS-SF)

« Psychological
inflexibility (PIPS)

ADS, Allgemeine Depressions-Skala (German version of the CES-D); ACT, Acceptance and Commitment Therapy; ASI, Anxiety Sensitivity Index; AQoL-6D, Assessment of Quality of Life; BAI, Beck Anxiety Inventory; BAD-SE Behavioral Activation for Depression
Scale-Short; BATD, Behavioral Activation Therapy for Depression; BDI-II, Beck Depression Inventor; BPI, Brief Pain Inventory; CBP, chronic back pain; CBT, Cognitive Behavior Therapy; CES-D, Centre for Epidemiological Studies-Depression; CLBP, chronic low
back pain; CMP, chronic musculoskeletal pain; COMM, Risk of Opioid Misuse; CP, chronic pain; CPAQ, Chronic Pain Acceptance Questionnaire; CSQ, Coping Strategies Questionnaire; DASS-21, Depression Anxiety Stress Scale; DSM-5, Diagnostic and Statistical
Manual of Mental Disorders-5; EQ-5D-5L, EuroQol; FABQ, Fear-Avoidance Beliefs Questionnaire; GAD-7, Generalized Anxiety Disorder; GPR, Global Pain Rating; HADS, Hospital Anxiety and Depression Scale; HRSD, Hamilton Rating Scale for Depression; HSCL-
20, Hopkins Symptom Checklist; IMGYV; integrative medical group visits; MADRS-S, Montgomery-Asberg Depression Rating Scale; MADRS-S, Montgomery-Asberg Depression Rating Scale; MAIA, Multidimensional Assessment of Interceptive Awareness; MBCT,
Mindfulness-Based Cognitive Therapy; MBI, mindfulness-based intervention; MDD, major depression disorder; MPI, Multidimensional Pain Inventory; MSC, mindful self-compassion; NNT, numbers needed to treat; NRS, Numerical Pain Rating Scale; NSCP, non-
specific chronic pain; ODI-fd, Oswestry Disability Index; PAM, Patient Activation Measure; PCS, Pain Catastrophizing Scale; PDI, Pain Disability Index; PHQ-9, Patient Health Questionnaire-9; PIPS, Psychological Inflexibility in Pain Scale; PSEQ, Pain Self-Efficacy
Questionnaire; PVAS, Pain Visual Analogue Scale; PWIA, Personal Well-being Index-Adult; QIDS, Quick Inventory of Depressive Symptomatology; QIDS-C16, Quick Inventory of Depressive Symptomatology-Clinician rated for DSM-IV; QoLI, Quality of Life
Inventory; SCID, Structured Clinical Interview for DSM-IV; SF-12, 12-Item Short-Form Health Survey; SF-36, 36-Item Short-Form Health Survey; SPE, Subjective Prognosis of Employment Scale; TAU, treatment-as-usual; TSK-1, Tampa Scale of Kinesiophobia; VAS,
visual analogue scale. *This study reported the between-group difference in the post-treatment comparison and intra-group difference in the pre-post-treatment and pre-follow-up + 12 comparison. Considering the objectives of this systematic review, only between-

group comparisons are reported in this study.
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FIGURE 2

Risk of bias assessment for each included study using the Cochrane Collaboration’s tool for assessing risk of bias (Higgins et al., 2011).

3.4.1 Cognitive behavioral therapy (CBT)

Five out of the nine studies evaluated CBT as the only
therapeutic component therapy (Tlach and Hampel, 2011; Olason
etal., 2018; Boersma et al., 2019; Baumeister et al., 2021; Gasslander
et al, 2022) and the remaining four with other components
(Buhrman et al., 2015; Migliorini et al., 2016; Aragonés et al., 2019;
Schlicker et al.,, 2020). The time horizon of the assessment of eight
out of the nine studies was pre-, post, and follow-up. Except for
Tlach and Hampel (2011), Migliorini et al. (2016), and Olason
et al. (2018), all analyses of CBTs were based on ITT. Baseline
comparisons were carried out in all nine CBT studies. Less
Boersma et al. (2019), all studies compared CBT with an inactive
control group (usual care).

All nine studies assessed depressive symptoms as the primary
outcome (Buhrman et al., 2015; Migliorini et al., 2016; Olason
et al., 2018; Aragones et al., 2019; Boersma et al., 2019; Schlicker
et al., 2020; Baumeister et al., 2021; Gasslander et al., 2022) and
three anxiety symptoms as the co-primary outcome (Tlach and
Hampel, 2011; Buhrman et al., 2015; Olason et al., 2018; Boersma
et al,, 2019). The characteristics of the CBT are detailed in Table 3
and the specific results of each study are presented in
Supplementary Table S3. The evidence for each outcome is
presented below.

Frontiers in Psychology 10

3.4.1.1 Depression

Six out of eight studies (75%) found significant differences in the
reduction of depressive symptoms at post-treatment with very large
to very small effect sizes (d ranging from 1.31 to 0.18; Tlach and
Hampel, 2011; Buhrman et al., 2015; Migliorini et al., 2016; Schlicker
et al., 2020; Baumeister et al., 2021; Gasslander et al., 2022); and four
out of six studies (66%) at follow-up with medium to small effect sizes
(d ranging from 0.75 to 0.26; Tlach and Hampel, 2011; Olason et al,,
2018; Aragones et al.,, 2019; Baumeister et al., 2021) in favor of CBT
compared to treatment as usual (TAU).

Another study (Boersma et al., 2019) identified significant
differences in the reduction of depressive symptoms at follow-up with
a small effect size (d=0.25) in favor of hybrid therapy (exposure in
vivo and DBT) compared to CBT.

3.4.1.2 Anxiety

Five out of six studies (83%) also showed significant differences in
the reduction of anxiety symptoms at post-treatment with large to
very small effect sizes (d ranging from 1.08 to 0.19; Tlach and Hampel,
2011; Buhrman et al.,, 2015; Migliorini et al., 2016; Schlicker et al.,
2020; Gasslander et al., 2022); and three out of four studies (75%) at
follow-up with large to small effect sizes (d ranging from 1.07 to 0.27;
Tlach and Hampel, 2011; Buhrman et al., 2015; Schlicker et al., 2020)
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in favor of CBT compared to TAU. No significant differences (0%)
between these groups were found at post-treatment in two studies
(Buhrman etal,, 2015; Gasslander et al., 2022) and at follow-up in one
study (Buhrman et al,, 2015) exploring the fear of anxiety symptoms.
No significant differences (Boersma et al., 2019) were identified
between CBT and hybrid therapy (exposure in vivo and DBT) in the
reduction of anxiety symptoms at post-treatment and at follow-up.

3.4.1.3 Stress

One out of one study (100%) identified significant differences in
improved stress symptoms at follow-up with a small effect size
(d=0.47) in favor of CBT compared to TAU (Migliorini et al., 2016).

3.4.1.4 Pain intensity

Significant differences in improved pain intensity were identified
at post-treatment in one out of four studies with a small effect size
(d=0.42; Baumeister et al., 2021) in favor of CBT compared to
TAU. No differences at follow-up were found in any of the four studies
exploring pain intensity (Migliorini et al., 2016; Olason et al., 2018;
Aragones et al., 2019; Schlicker et al., 2020).

Similarly, no significant differences were also found in the study
(Boersma etal.,, 2019) comparing pain intensity after CBT and hybrid
therapy (exposure in vivo and DBT) at post-treatment and follow-up.

3.4.1.5 Pain interference

Two out of three studies (67%) found significant differences in the
reduction of pain interference at post-treatment with small to very
small (d ranging from 0.22 to 0.12; Buhrman et al., 2015; Gasslander
et al, 2022), but not at the follow-up in the two studies (0%) that
explored this outcome (Buhrman et al., 2015; Aragones et al., 2019),
in favor of the CBT compared to TAU.

Another study (Boersma et al., 2019) demonstrated significant
changes in the reduction of pain interference in hybrid therapy
(exposure in vivo and dialectical behavior therapy) compared to CBT
at post-treatment with very small effect size (d=0.02) and at follow-up
with small effect size (d=0.25).

3.4.1.6 Pain catastrophizing

No significant differences (0%) between CBT and TAU were
found at post-treatment in two studies (Buhrman et al, 2015;
Gasslander et al., 2022) and at follow-up in one study (Buhrman et al.,
2015) exploring pain catastrophizing.

However, another study (Boersma et al., 2019) reported significant
differences in the decrease of pain catastrophizing at post-treatment
with a small effect size (d=0.26), but not at follow-up, in favor of
hybrid therapy (exposure in vivo and dialectical behavior therapy)
compared to CBT.

3.4.1.7 Pain acceptance

Two out of two studies (100%) indicated significant differences in
increased pain acceptance at post-treatment (Buhrman et al., 2015;
Gasslander et al., 2022) with very small (d=0.12) and small effect size
(d=0.30), but not at follow-up in one out of one study (0%) that
explored this outcome, in favor of CBT compared to TAU.

3.4.1.8 Pain self-efficacy
Significant differences between CBT and TAU were found at post-
treatment in one out of three studies (33%) with a small effect size
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(d=0.39; Baumeister et al., 2021) and at follow-up in one out of two
studies (50%) with small effect size (d=0.33; Baumeister et al., 2021).

No significant differences (0%) between CBT and TAU were
found post-treatment in two studies (Schlicker et al., 2020; Gasslander
et al,, 2022) and at follow-up in one study (Schlicker et al., 2020)
exploring pain self-efficacy.

3.4.1.9 Quality of life

Four out of six studies (67%) found significant differences in
improving quality of life at post-treatment with medium to invaluable
effect sizes (d ranging from 0.78 to 0.02; Tlach and Hampel, 2011;
Migliorini et al., 2016; Baumeister et al., 2021; Gasslander et al., 2022)
and two out of four studies (50%) at follow-up with medium to small
effect size (d=0.78 and d=0.33; Tlach and Hampel, 2011 and
Baumeister et al., 2021, respectively) in favor of CBT compared to TAU.

3.4.1.10 Social functioning

One out of one study (100%) identified significant differences in
improved social functioning at follow-up with a medium effect size
(d=0.51) in favor of CBT compared to TAU (Olason et al., 2018). No
differences were found between these groups at post-treatment in the
three studies (Olason et al., 2018; Schlicker et al., 2020; Gasslander
etal,, 2022) exploring this outcome.

3.4.1.11 Other outcomes

One out of two studies (50%) indicated significant differences in
coping strategy of ignoring and catastrophizing at post-treatment
(Gasslander et al., 2022) with small effect sizes (d=0.38 and d=0.34),
but not at follow-up in one out of one study (0%) that explored
cognitive and behavioral coping strategies (Buhrman et al., 2015), in
favor of CBT compared to TAU. One out of one study (100%)
identified significant differences in improved pain-related disability at
post-treatment with a small effect size (d=0.35) in favor of CBT
compared to TAU (Baumeister et al., 2021), but not at follow-up.

No differences were found between CBT and TAU in one out of
one study examining kinesiophobia (Gasslander et al., 2022), fear
avoidance (Olason et al., 2018), and life control (Gasslander et al.,
2022) at post-treatment. Two studies explored work capacity at post-
treatment and follow-up (Schlicker et al., 2020; Baumeister et al.,
2021), but neither found significant differences (0%).

3.4.2 Mindfulness-based interventions (MBI)

One of the MBI assessed the effects of Mindfulness-Based
Cognitive Therapy (MBCT; De Jong et al.,, 2016, 2018), one of
Integrative Medicine Group Visits (IMGV) with mindfulness
techniques (Gardiner et al., 2019), and one of Mindful Self-
Compassion (MSC) program (Torrijos-Zarcero et al., 2021). Two
out of three studies evaluated MBI as the only therapeutic
component (De Jong et al., 2016, 2018; Torrijos-Zarcero et al,
2021) and the remaining one as a multi-component (Gardiner
et al,, 2019) integrating mindfulness techniques, evidence-based
integrative medicine, and medical group visits (Gardiner et al.,
2019). The time horizon of the assessment of two of these studies
was pre- and post (De Jong et al., 2016, 2018; Torrijos-Zarcero
et al,, 2021). All the analyses of MBIs were based on ITT. The
efficacy of one study was tested in one RCT with results reported
in two different publications (De Jong et al., 2016, 2018). Baseline
comparisons were carried out in all MBI studies. Except for
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Torrijos-Zarcero et al. (2021), all studies compared MBI with an
inactive control group (TAU).

Two studies assessed depressive symptoms as the primary outcome
(De Jong et al,, 2016, 2018; Gardiner et al., 2019); and one evaluated
self-compassion (Torrijos-Zarcero et al., 2021) as the primary outcome
and depressive and anxiety symptoms as the secondary outcome. The
characteristics of the MBI are detailed in Table 3 and the specific results
of each study are presented in Supplementary Table S3. The evidence for
each outcome is detailed below.

3.4.2.1 Depression

One study out of two (50%) identified significant differences in
the reduction of depressive symptoms at post-treatment (De Jong
etal, 2016, 2018) with a very small effect size (d=0.13) in favor of
MBI compared to TAU. The only study (Gardiner et al., 2019) that
assessed depressive symptoms at follow-up found no significant
difference between MBI and TAU.

No significant differences were identified in the study (Torrijos-
Zarcero et al, 2021) comparing depressive symptoms at post-
treatment between MBI and CBT.

3.4.2.2 Anxiety

No differences were found between CBT and TAU in one out of
one study examining anxiety symptoms at post-treatment and at
follow-up (De Jong et al,, 2016, 2018).

In contrast, one study (Torrijos-Zarcero et al., 2021) reported
significant differences in the reduction of anxiety symptoms at post-
treatment with a very small effect size (d=0.17) in favor of MBI
compared to CBT.

3.4.2.3 Pain intensity

No significant differences between MBI and TAU (De Jong et al.,
2016, 2018) and MBI and CBT (Torrijos-Zarcero et al., 2021) were
reported at post-treatment in the reduction of pain intensity.

3.4.2.4 Pain interference

Neither of the two studies comparing pain interference between
MBI and TAU at post-treatment (De Jong et al., 2016, 2018; Gardiner
et al, 2019) and at follow-up (Gardiner et al, 2019) showed
significant differences.

However, one study (Torrijos-Zarcero et al, 2021) indicated
significant differences in the reduction of pain interference at post-
treatment with a very small effect size (d=0.07) in favor of MBI
compared to CBT.

3.4.2.5 Pain catastrophizing

There was also no significant difference in the comparison
between MBI and TAU in the reduction of pain catastrophizing in the
only study (De Jong et al, 2016, 2018) that explored it at
post-treatment.

One study (Torrijos-Zarcero et al., 2021) reported significant
differences in decreasing pain catastrophizing at post-treatment with
a very small effect size (d=0.12) in favor of MBI compared to CBT.

3.4.2.6 Pain acceptance

One study (Torrijos-Zarcero et al., 2021) reported significant
differences in increasing pain acceptance at post-treatment with a very
small effect size (d=0.19) in favor of MBI compared to CBT.
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3.4.2.7 Pain self-efficacy

No significant differences between MBI and TAU (De Jong et al.,
2016, 2018) were reported at post-treatment and follow-up in the
reduction of pain self-efficacy.

3.4.2.8 Quality of life

One study (De Jong et al., 2016, 2018) out of two found significant
differences in improving quality of life at post-treatment with a very
small effect size (d=0.19); and one (Gardiner et al., 2019), the only one
featuring this comparison, found a significant effect at follow-up
(RR=1.07) in favor of MBI compared to TAU.

In contrast, no significant differences in quality-of-life
improvement were identified (Torrijos-Zarcero et al., 2021) between
MBI and CBT.

3.4.2.9 Mindfulness

One study (De Jong et al, 2016, 2018) showed significant
differences in increased self-regulation with a large effect size (d=0.91)
and emotional awareness with a medium effect size (d=0.57) at
post-treatment.

Another study (Torrijos-Zarcero et al., 2021) identified significant
differences in self-compassion with a very small effect size (d=0.05)
at post-treatment in favor of the MBI compared to CBT.

3.4.2.10 Behavioral activation

No significant differences between MBI and TAU (De Jong et al.,
2016, 2018) were reported at post-treatment and follow-up in the
reduction of behavioral activation.

3.4.3 Acceptance and commitment therapy (ACT)
and behavioral activation therapy for depression
(BATD)

One study explored the efficacy of ACT and BATD compared to
TAU (Sanabria-Mazo et al., 2023). The time horizon of the assessment
of this study was pre-, post, and follow-up and the analyses were based
on ITT. Baseline comparisons were carried out in this study. This
study assessed pain interference as the primary outcome. The
characteristics of the ACT and BATD are detailed in Table 3 and the
specific results of these studies are presented in Supplementary Table S3.
The evidence for each outcome is detailed below.

3.4.3.1 Depression, anxiety, and stress

Significant differences were detected in the improvement of stress
symptoms at post-treatment with medium effect size (d=0.69), but
not at follow-up, in favor of ACT compared to TAU. However, no
significant differences between these groups were found in depressive
and anxiety symptoms. Similarly, no significant differences between
BATD and TAU and between ACT and TAU were found in the
improvement of depressive, anxiety, and stress symptoms.

3.4.3.2 Pain interference, pain intensity, and pain
catastrophizing

Significant differences between ACT and TAU were identified in
the improvement of pain interference at post-treatment with a
medium effect size (d=0.64) and at follow-up with a medium effect
size (d=0.73). BATD was only statistically superior to TAU at
follow-up with a medium effect size (d=0.66). No significant
differences between ACT and TAU, between BATD and TAU, and

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1200685
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Sanabria-Mazo et al.

between ACT and BATD were found in pain intensity. A significant
reduction in pain catastrophizing was reported by patients assigned
to ACT and BATD at post-treatment with small and medium effect
sizes (d=0.45 and d=0.59, respectively) and at follow-up with
medium effect sizes (d=0.59, in both) compared to TAU.

3.4.3.3 Pain acceptance

Significant differences were found in the improvement of pain
acceptance at post-treatment with a small effect size (d=0.34) and at
follow-up with a small effect size (d=0.42) in ACT compared to
TAU. In contrast, no significant differences between BATD and TAU
and between ACT and BATD were found in pain acceptance.

3.4.3.4 Psychological flexibility

Significant differences were identified in the improvement of
psychological flexibility at post-treatment with a medium effect size
(d=0.52) and at follow-up with a small effect size (d=0.37) in ACT
compared to TAU. Similarly, significant differences between BATD
and TAU were found in psychological flexibility with a small effect size
(d=0.40), but not at follow-up. No significant differences between
ACT and BATD were found in psychological flexibility.

3.4.3.5 Behavioral activation

Significant differences between ACT and TAU and between BATD
and TAU were found in behavioral activation at post-treatment with
small effect sizes (d=0.30 and d=0.46, respectively), but not at
follow-up. No significant differences between ACT and BATD were
found in behavioral activation.

3.5 Summary of results

Table 4 details a synthesis of all the evidence identified in the
comparison between CBT, MBI, ACT, or BATD and TAU.

3.6 Upcoming RCT

One upcoming RCT was identified. This RCT will evaluate the
efficacy of internet-delivered ACT and internet-delivered CBT
compared to attention control in patients with chronic non-cancer
pain and major depression (Bell et al, 2020). The general
characteristics of this study are detailed in Supplementary Table S4.

4 Discussion

Depression and anxiety are among the most diagnosed mental
health conditions in people with chronic pain. Identification of
effective therapies is needed because of the poorer prognosis and
higher therapy resistance entailed in comorbid pain and psychological
distress compared to either condition considered alone. However, to
date, no published systematic reviews have attempted to synthesize the
efficacy of these interventions in patients with these combined
conditions. The current systematic review demonstrates positive, but
modest, results from CBT-based interventions for patients with
chronic pain and clinically relevant psychological distress. A total of
twelve RCTs and one non-RCT published between 2011 and 2023
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were included in the analyses. In addition, it was noted that one RCT
is upcoming that will explore the efficacy of ACT and traditional CBT
in patients with chronic non-cancer pain and major depression, and
results are expected soon (Bell et al.,, 2020). Taken together, the
published and upcoming studies signal an increasing interest in
examining how CBT-based therapies (CBT, MBI, ACT, and BATD)
can improve the functional status and quality of life in patients with
chronic pain experiencing clinically relevant depressive and/or anxiety
symptoms. There is also an increasing interest in recognizing potential
beneficial therapeutic processes of change in patients with this
comorbidity in the second and third wave of CBTs (Hayes and
Hofmann, 2021), such as acceptance of pain, psychological flexibility,
and behavioral activation (Buhrman et al,, 2015; Bell et al., 2020;
Gasslander et al., 2022; Sanabria-Mazo et al., 2023).

Compared to TAU, traditional CBT reported significant
differences in the reduction of depressive and anxiety symptoms and
in the increase of quality of life at post-treatment and at follow-up,
with very large to small effect sizes. These results are consistent with
the reported efficacy of CBT-based interventions for depression or
chronic pain in previous systematic reviews (Lorenzo-Luaces et al.,
2018; Lopez-Lopez et al., 2019; Williams et al., 2020), but with a more
modest magnitude. Nevertheless, in general, no significant differences
between traditional CBT and TAU were identified at post-treatment
and follow-up in the studies exploring pain intensity and pain
catastrophizing. Although with a limited number of studies, there is
also evidence that CBT could be beneficial in improving pain
interference and pain acceptance (Buhrman et al., 2015; Gasslander
etal.,, 2022) at posttreatment, but not at follow-up, with small effect
sizes. In other pain-related variables, such as pain self-efficacy, pain-
related disability, fear avoidance, kinesiophobia, working capacity, and
social functioning, inconsistent results or insufficient evidence
were obtained.

As in previous research in chronic pain (Vechof et al., 2016; Hilton
etal, 2017; Khoo et al,, 2019), compared to TAU, MBI produced a
significant reduction at post-treatment in depressive symptoms, in one
out of two studies (De Jong et al., 2018), and an increase in emotional
awareness and self-regulation, in the one study that addressed this (De
Jong et al., 2016). However, this evidence comes from a pilot RCT with
a small sample size (De Jong et al., 2016, 2018). More evidence is
needed to determine the overall efficacy of MBI in depression, anxiety,
pain, and quality of life for populations with this comorbidity. Results
from a single study (Torrijos-Zarcero et al., 2021) indicated significant
differences in anxiety, pain interference, pain acceptance, pain
catastrophizing, and self-compassion at post-treatment in favor of
MBI compared to CBT.

Findings from a recent RCT provided evidence of the clinical
utility of including remote synchronous video group-based ACT or
BATD as adjuncts to TAU for the improvement of pain interference
and pain catastrophizing after treatment and in the follow-up to
patients with chronic low back pain (CLBP) and comorbid depressive
symptoms. However, no significant differences in depressive or
anxiety symptoms were found in ACT and BATD compared to TAU
at any assessment time points. In both active therapies, improvements
in pain interference at follow-up were significantly mediated by
improvements at post-treatment in psychological flexibility (Sanabria-
Mazo et al., 2023). Investigating the mediating role of psychological
flexibility in the third wave of CBTs for chronic pain patients is
important for understanding the mechanisms of change underlying
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TABLE 4 Synthesis of all evidence identified in the comparison between CBT or MBI and TAU.

Outcome Studies (n) I1G (n) CG (n) Significant* differences at  Significant* differences

posttreatment at follow-up
IG vs. CG (n, %) IG vs. CG (n, %)

Cognitive behavioral therapy (CBT)

Depression 8 l1-57-9] 551 521 (6/8, 75%) 1-37-91 (4/6, 67%) 1458
Anxiety 6 114791 270 255 (5/6, 83%) 123791 (374, 75%) 1471
Stress 16 34 25 (1/1,100%) ! -

Fear of anxiety 21291 123 116 (0/2, 0%) (0/1, 0%)
Fear-avoidance 14 39 38 (0/1, 0%) -

Pain intensity 5 [4379] 445 432 (1/5,20%) ¥ (0/4, 0%)
Pain interference 4 259 290 277 (2/3, 67%) 2° (0/2, 0%)
Pain catastrophizing 2129 123 116 (0/2, 0%) (0/1, 0%)
Pain acceptance 229 123 116 (2/2,100%) 2 (0/1, 0%)
Pain self-efficacy 37 239 232 (1/3,33%) ¥ (1/2,50%) ™
Pain related disability 1 104 105 (1/1, 100%) (0/1, 0%)
Kinesiophobia 10 95 92 (0/1, 0%) -
Coping strategy 2129 123 116 (1/2,50%) ! (0/1, 0%)
Life control 10 95 92 (1/1, 100%) -
Working capacity 2178 144 141 (0/2, 0%) (0/2, 0%)
Quality of life 6137 345 322 (4/6, 67%) 113521 (2/4, 50%) 1
Social functioning 3 14791 174 166 (0/3, 0%) (1/1, 100%) ¥

Mindfulness-based interventions (MBI)

Depression 2t 102 93 (1/2, 50%) 119! (0/1, 0%)
Anxiety 1 0] 26 14 (0/1, 0%) (0/1, 0%)
Pain intensity 2 o 88 75 (0/2, 0%) -

Pain interference 2 b 102 93 (0/2, 0%) (0/1, 0%)
Pain catastrophizing 100 26 14 (0/1, 0%) -

Pain self-efficacy 1 0ot 26 14 (0/1, 0%) (0/1, 0%)
Quality of life 2 b 102 93 (1/2, 50%) 1 (1/1, 100%) 1)
Self-regulation 100 26 14 (1/1, 100%) 19 -
Emotional awareness 1 [o1 26 14 (1/1, 100%) 1! -
Behavioral activation 1 0ol 26 14 (0/1, 0%) (0/1, 0%)

Acceptance and commitment therapy (ACT)

Depression 10 78 78 (0/1, 0%) (0/1, 0%)
Anxiety 1 78 78 (0/1, 0%) (0/1, 0%)
Stress 10 78 78 (1/1, 100%) (0/1, 0%)
Pain intensity 103 78 78 (0/1, 0%) (0/1,0%)
Pain interference I 78 78 (1/1, 100%) (1/1, 100%)
Pain catastrophizing 109 78 78 (1/1, 100%) (1/1, 100%)
Pain acceptance 10 78 78 (1/1, 100%) (1/1, 100%)
Behavioral activation 103 78 78 (1/1, 100%) (0/1, 0%)
Psychological inflexibility 10 78 78 (1/1, 100%) (1/1, 100%)

Behavioral activation therapy for depression (BATD)

Depression 10 78 78 (0/1, 0%) (0/1, 0%)
Anxiety 10 78 78 (0/1, 0%) (0/1,0%)
Stress 1 78 78 (0/1, 100%) (0/1, 0%)
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TABLE 4 (Continued)

10.3389/fpsyg.2023.1200685

Outcome Studies (n) IG (n) CG (n) Significant* differences at ~ Significant* differences
posttreatment at follow-up
IG vs. CG (n, %) IG vs. CG (n, %)

Pain intensity 1 78 78 (0/1, 0%) (0/1, 0%)

Pain interference 103 78 78 (1/1, 100%) (1/1, 100%)

Pain catastrophizing 1 78 78 (1/1, 100%) (1/1, 100%)

Pain acceptance 103 78 78 (0/1, 100%) (0/1, 100%)

Behavioral activation 103 78 78 (1/1, 100%) (0/1, 0%)

Psychological inflexibility 1 78 78 (1/1, 100%) (0/1, 0%)

This table presents the evidence obtained in the exclusive comparison between CBT, MBI, ACT, or BATD and TAU. The evidence from the studies of [6] Boersma et al. (2019), a comparison of
CBT and hybrid therapy (exposure in vivo and DBT), and [12] Torrijos-Zarcero et al. (2021), a comparison of MSC and CBT, is indicated in the text. The numbering of the synthesized
evidence is indicated in brackets. [1] Tlach and Hampel (2011), [2] Buhrman et al. (2015), [3] Migliorini et al. (2016), [4] Olason et al. (2018), [5] Aragonés et al. (2019), [7] Schlicker et al.
(2020), [8] Baumeister et al. (2021), [9] Gasslander et al. (2022), [10] De Jong et al. (2016, 2018), [11] Gardiner et al. (2019), [13] Sanabria-Mazo et al. (2023). *p <0.05.

treatment effectiveness, identifying effective treatment components,
and enhancing treatment outcomes (McCracken et al., 2022). The
results of the Bell et al. (2020) study, when available, could help
provide stronger evidence for the findings known so far in the
population with this comorbidity.

In most of the studies explored in this systematic review,
CBT-based interventions were more effective than control groups in
improving depression, anxiety, and quality of life, at both post-
treatment and at follow-up, but not in the improvement of pain
intensity. However, the findings of this systematic review should
be interpreted with some caution, as they are based on few studies
with high heterogeneity in terms of mode of delivery (e.g., face-to-
face, online, and blended format), number of sessions, intervention
components, compliance, and characteristics of therapists, among
others. It is also important to consider the potential bias arising from
studies with samples smaller than 50 participants per arm and the lack
of information on the adverse effects of therapies (Moore et al., 2010).
A recent Delphi study has pointed out the importance of recognizing
what the main contents of CBT are. In this regard, three main
components have been highlighted: (1) pain education; (2) increased
activity; and (3) some form of cognitive challenge (Sharpe et al., 2020).
In the studies included, there were also some differences in the types
of CBT methods used or in the primary and secondary outcomes,
which complicates the generalizability of these results.

Like previous meta-analyses in chronic pain (Williams et al.,
2020) and depression (Lorenzo-Luaces et al., 2018), the efficacy of
CBT-based interventions for comorbid pain and depression is
clinically relevant on average (Sanabria-Mazo et al., 2020). As the
findings of this study point out, the effects of CBT targeting the
population with chronic pain and comorbid psychological distress are
more modest than targeting one of the two conditions separately
(Sanabria-Mazo et al., 2020). Psychological distress could potentially
impact adherence to pain management interventions, leading to
decreased engagement in self-care activities, and treatment plan
compliance among patients with depression or anxiety, ultimately
affecting treatment outcomes. Hence, it is crucial to evaluate and
tackle depression in chronic pain populations for better
treatment outcomes.

While the results of this systematic review fit with a wider
conclusion that traditional CBT is beneficial for many varied
conditions (Fordham et al., 2021), there appears substantial room for

improvement. Considering the effects identified, it would
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be interesting to explore, when more robust evidence is available, the
efficacy of third-generation therapies in patients with chronic pain
and comorbid psychological stress. Although evidence is beginning to
emerge on the effects of third-wave CBT therapies compared with
TAU (De Jong et al., 2016, 2018; Gardiner et al., 2019; Bell et al., 2020;
Torrijos-Zarcero et al., 2021; Sanabria-Mazo et al., 2023), more
research is needed to compare which therapy is most effective, in
which circumstances, and for whom.

4.1 Limitations and strengths

These findings must be interpreted to understand the following
limitations and strengths. First, given the lack of trials with low RoB,
it might be premature to conclude the magnitude of the efficacy of
CBT-based interventions for this comorbidity. Second, since the
heterogeneity of available data in the included studies (e.g., mode of
delivery, number of sessions, intervention components, and
characteristics of therapists, among others), it was not possible to
compute a meta-analysis. Third, although published and unpublished
studies were explored, only published studies in English or Spanish
were finally included in this systematic review, so other otherwise
relevant evidence could have been omitted. Fourth, due to the limited
number of RCTs, it was not possible to examine whether specific
forms of CBT are more effective than others. The strengths of this
study are the number of databases explored, the compliance with
PRISMA guidelines, the validation of the Boolean searches according
to PRESS guidelines, the use of Rayyan as a tool to minimize possible
loss of evidence, and the consensual review between reviewers in the
different phases of screening, extraction of the data, and RoB.

4.2 Future research

Further research is needed in this area when more studies are
available. The need to identify the core elements of psychosocial
therapies that drive their therapeutic effects is critical. To extend the
knowledge on the relevant topic examined in this study, future
studies should explore the ingredients that are indeed effective and
for which patients, as well as what amount of variance is explained
by universal factors shared by all therapies. These interventions
should also strive to employ adequately powered randomized
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designs and compare the efficacy of psychological therapies to other
empirically supported therapies.

5 Conclusion

The comorbidity of chronic pain and psychological distress
represents a complex problem or set of problems, perhaps best
conceived as having a multifactorial aetiology. Psychological research
and treatment should address these because when they appear
together, they cause substantial health and social impacts. This study
shows that traditional CBT improves depression, anxiety, and quality
of life in patients with comorbid chronic pain and clinically relevant
psychological distress, but not for pain intensity and pain
catastrophizing. Although some evidence is presented in this
systematic review, more RCTs based on MBI, ACT, and BATD are
needed to determine the overall efficacy of this intervention in
these patients.
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