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STATE OF THE ART REVIEW

New generation psychological treatments in chronic pain
Lance M McCracken, 1 Lin Yu, 2 Kevin E Vowles3

ABSTRACT
Chronic pain conditions are common and have a
considerable impact on health and wellbeing. This
impact can be reduced by cognitive behavioral
therapy (CBT), the most commonly applied
psychological approach to chronic pain. At the same
time, CBT continues to develop, and now includes
what is sometimes called “third wave” CBT. In this
review, we examine the evidence for application of
acceptance and commitment therapy (ACT), a
principal example of this new wave or latest
generation of treatment approaches, in people with
chronic pain. We identified 25 randomized controlled
trials of ACT for adults with chronic pain. Across the
included trials, small to large effect sizes favoring
ACT were reported for key outcomes including pain
interference, disability, depression, and quality of
life. Evidence from three studies provided some
support for the cost effectiveness of ACT for chronic
pain. Evidence also supported the mediating role of
theoretically consistent processes of change
(psychological flexibility) in relation to treatment
outcomes. Investigation of moderators and predictors
of outcomes was limited and inconsistent. In future,
a greater focus on process based treatments is
recommended. This should include continued
identification of evidence based processes of change,
and research methods more suited to understanding
the experience and needs of individual people.

Introduction
Chronic pain is conventionally regarded as pain that
persists or recurs past normal healing time, typically
three months. The condition has always been
challenging to manage in conventional healthcare.
Classifying chronic pain has been difficult, leading
to confusion and possible neglect in research and
treatment pathways.1 To remedy this, chronic pain
has been categorized as primary or secondary:
primary when it is the main or only complaint and a
disease in its own right, and secondary when pain is
a symptom of an underlying disease.1 In this scheme,
adefining feature of chronic primarypain, in addition
to being persistent, is that it is associated with
significant emotional distress and interference with
daily functioning that cannot be accounted for by
another condition.2 This classification clearly defines
chronic primary pain as a condition in its own right.
It formally recognizes chronic pain as a legitimate
focus of clinical concern, whether it is the main
concern or accounted for by another condition.

Chronic pain is oftendescribed as abio-psycho-social
problem.3 Although this descriptiondoes not provide
a specific model or mechanism of pathology, it is a

reminder to consider factors from these threedomains
aspotentially influencing thedevelopment of chronic
pain conditions, or as targets of intervention.
Similarly, it is customary to define pain outcomes
broadly, including not just pain intensity but also
interference with activity, emotional functioning,
and social role functioning, and to include
satisfaction with treatment and global impression of
change.4 Even within pain itself, the intensity is
known tobedeterminedby cognitive, emotional, and
social factors, shaping what we feel, what it means,
and how we immediately respond to what we feel.5
In fact, all the ways we respond in the context of
chronic pain, in every aspect of our lives, are shaped
by our learning history.5 6 Studies of outcomes in
chronic pain show that psychosocial factors are better
indicators than pain intensity when accounting for
variance in key outcomes in emotional, physical, and
social functioning, work, or use of healthcare.7 8

The purpose of this review is to provide an updated,
comprehensive, and inclusive summary of evidence
for acceptance and commitment therapy (ACT), a
recent development in cognitive behavioral therapy
(CBT), in treatment of chronic pain, including
headache. Our review includes long term outcomes,
cost effectiveness, mechanisms of change, and
moderators or predictors of outcome. The target
audience includes primary care and hospital based
physicians, nurses, physiotherapists, psychologists,
or other healthcare providers with or without
specialist experience in formsof CBT for chronic pain.

Sources and selection criteria
One of the authors (LY) conducted an electronic
search in PsycInfo, Medline, and CINAHL to identify
articles reporting randomized controlled trials (RCTs)
of ACT for chronic pain. The search strategy was
adapted from existing systematic reviews of ACT for
chronic pain.9 10 Appendix A (see supplementary
files) describes the search strategy in full. Initially,
we identified 716 articles. The earliest RCT of ACT for
chronic pain we identified in existing systematic
reviews was published in early 2000, therefore we
limited the search results to English language articles
published between 2000 and 2021. This process
eliminated 29articles.After duplicateswere excluded,
407articles remained.We then screened these articles
based on their titles, which eliminated 229. Next, we
reviewed 178 abstracts to further exclude irrelevant
articles, which eliminated 122. Finally, two authors
(LY, LM) independently read 56 full texts to identify
relevant articles. We included only articles that were
written in English language, had RCT designs, had
adult participantswith chronic pain, hadparticipants
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treated with ACT, contextual CBT, or “acceptance-based” therapy,
those which clearly focused on increasing aspects of psychological
flexibility; and those which included one or more of the following
outcomes: pain, pain interference, disability, depression, anxiety,
or quality of life. When two authors did not agree on the inclusion
of anarticle, itwasdiscusseduntil a consensuswas agreed. Through
this process, we identified 24 articles and included them in the
current review. To ensure comprehensiveness of the literature

search, we also reviewed existing systematic reviews of RCTs of ACT
for chronic pain, as well as the reference lists of included articles
to identify potential articles. Through this process, one additional
article was identified and included in the current review, leading
to a total of 25 articles included (full reference set included at the
end of the article). Figure 1 depicts the search and selection process.
The data summarized here were extracted by two authors (LY, KV)
and checked by the third (LM).
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Fig 1 | Flowchart of article screening and selection process

Prevalence and impact of chronic pain
Chronic pain conditions are common. Population based prevalence
estimates vary between 10% and 50% of adults, depending on

methods used,11 12 with more reliable estimates around 20%.11 13

Chronic pain is more prevalent in women, and is associated with
advancing age, socioeconomic deprivation, unemployment,
smoking, comorbid chronic physical and mental health conditions,
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insomnia, and obesity.12 Chronic pain is particularly associated
with poor mental health, including depression and anxiety
disorders,12 13 and an increased risk of suicide.14

The impact of chronic pain is considerable, particularly in people
with moderate to severe pain. This group of patients is often unable
to carry out simple, daily, physical tasks or to exercise; they lose
contact with family and friends, are unable to sleep adequately,
and either lose jobs or need to change jobs.13 15 “Disability weights”
refers to health loss associated with a condition, and “years lived
with disability” (YLD) represents the statistical summary that is the
product of the prevalence of a condition multiplied by the disability
weight. In the Global Burden of Disease Study 2017, low back pain,
just one type of pain condition that is typically chronic or recurrent,
was identified as the leading global cause of YLD.16 YLD caused by
back pain peaks in people of working age and increases over time,
meaning this burden is particularly costly and urgently needs
solutions. Another persistent pain condition, headache, is the third
highest cause of YLD inpeople aged 10 to 24 and the seventhhighest
in those aged 25 to 49, based on a total of 369 diseases.17 “Health
utility” is a globalmeasure of quality of life that combines a person’s
health state with their preference for that health state. A recent,
large, community based study of health utility in Canada (n=12 146
matched pairs, with or without pain) showed that people with
chronic pain reported lower quality of life than most other chronic
diseases, including heart disease, diabetes, and chronic obstructive
pulmonary disease.18

Generations of cognitive and behavioral treatment
CBT, the most common psychological approach to treating chronic
pain,19 is a broad family of specific therapy types. These range
widely in structure and format of delivery, and include many varied
methods, typically delivered to people with chronic pain as
standardized packages of multiple methods. These methods
traditionally included training in relaxation, goal setting, methods
to challenge negative thoughts, and other approaches to manage
stress or to improve daily activity. Newer treatment packages often
incorporate some of these same methods but also include exposure

therapy, mindfulness, and methods to enhance acceptance or
psychological flexibility.

CBT is often regarded as having developed in three generations or
“waves.” The first two waves reflect a dominant focus on either
behavior therapy or cognitive therapy, while the “third wave” is a
little more difficult to characterize.20 Easier to describe are the
specific forms of therapy included in the third wave: ACT,
mindfulness based therapies, dialectical behavior therapy,
behavioral activation therapy, and functional analytic
psychotherapy, among others.21 Within chronic pain treatment,
CBT has more or less followed these same three waves, with the
first two typically called operant behavioral22 and cognitive
behavioral.23 The term “third wave” may be used less frequently in
relation to chronic pain treatments specifically, but developments
in psychological treatments for chronic pain clearly mirror the new
generation of developments in the wider field of CBT. These
developments in psychological treatments for chronic pain are
dominated by two types: mindfulness based therapies and ACT.9
In the past, studies of mindfulness based treatments and ACT for
chronic pain were often reviewed together as related approaches,9
but this is no longer necessary or desirable, as enough studies of
both are now available to review in their own right, and distinctions
in philosophy, methods, and therapeutic processes can be seen
between the two approaches that merit separate attention.

ACT is essentially a form of CBT that focuses on enhancing
psychological flexibility as a process of change to produce
outcomes.24 Psychological flexibility is a combinationof acceptance,
awareness, and behavior change processes. It is the ability to be
clear in, guided by, and persistent in taking action toward one’s
goals and values, and aware of or sensitive to situations as they
occur, without unproductive resistance or being dominated by
feelings or thoughts.25 26 The psychological flexibility model has
six inter-related processes or facets that can be represented as
continuums ranging from inflexible to flexible, can be targeted
separately, and combine to form the one unifying whole. These are
further presented in figure 2.
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Fig 2 | The psychological flexibility model, the therapeutic focus of ACT

Evidence for ACT in chronic pain is emerging at an increasing rate,
and includes at least seven RCTs since 2020. An updated and
comprehensive summary specifically with respect to controlled
comparison studies is needed. The most recent systematic review

of ACT for chronic pain, a Cochrane review, was highly selective
and included only a minority of the trials currently available.19 The
most recent more inclusive systematic review was published in
201610 and, again, this needs updating. In addition, some reviews
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exclude studies of headache27 but this is unnecessary, particularly
when results are not being meta-analyzed. Relevant studies of ACT
for headache have not yet been reviewed within the wider range of
conditions.

Characteristics of treatment studies
The 25 trials summarized here included 2505 adult participants.
Fifteen of the 25 trials recruited participants with mixed
musculoskeletal pain conditions; three focused on fibromyalgia,
three on headache, and one each on low back pain, painful diabetic
neuropathy, andwhiplash associateddisorder. The treatmentswere

most frequently group based (14 trials), followed by internet based
(six trials), individual face to face (three trials), telephone based
(two trials), and one was based on self-help guided by a workbook.
Twenty one trials featured two-armdesigns, and four included three
arms. The most common comparison arm was treatment as usual
(eight trials); seven includedwait list controls, four included support
or education, three included relaxation, two each included
medication and physiotherapy, and one included unguided online
treatment, expressive writing, and CBT. Study details are included
in table 1.
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Table 1 | Characteristics of included studies

Assessment points (sample
size)

Comparator(s)TreatmentSample and settingAuthor (year)

Setting/countryPain population

Randomized at baseline: n=19
Post-treatment and follow-up:

unclear

TAUACT+TAU, 4×1 hour individual
weekly sessions

Work site or at home/SwedenPublic health service
employees with chronic stress

and pain

Dahl J, et al (2004)28

Randomized at baseline: n=22
4 month follow-up: n=10

Wait listACT, including 10 individual
sessions over 8 weeks. Eight

Outpatient clinic/ SwedenAdults with chronic pain and
whiplash associated disorders

Wicksell, et al (2008)29

sessions with clinical
psychologist, 2 with physician

Randomized at baseline: n=115
Post-treatment (8 weeks):

n=55
6 month follow-up: n=53
12 month follow-up: n=32

Applied relaxation, including
self-help manual and CD

ACT, including self-help book
(Living Beyond Your Pain) and

CD + weekly therapist
telephone support

Specialty university pain
clinic/Sweden

Adult with chronic painThorsell J, et al (2011)30

Randomized at baseline: n=114
6 month follow-up: n=99

Cognitive behavior therapy,
including 8 weekly 1.5 hour

ACT, including 8 weekly 1.5
hour group treatment sessions
from clinical psychologists

Primary care and
community/US

Adults with chronic non-cancer
pain

Wetherell, et al (2011)31

treatment sessions from
clinical psychologists

Randomized at baseline: n=30
Post-treatment: n=26

TAUACT+TAU, 8×90 minute
weekly group sessions

Specialty clinic for
headache/Iran

Women outpatients with
chronic headache

Mo'tamedi, et al (2012)32

Randomized at baseline: n=43
Post-treatment: n=36
3-4 month follow-up: 33

Wait listACT, including 12 weekly 1.5
hour sessions, 10 group

sessions delivered by clinical

Outpatient clinic/SwedenAdult womenwith fibromyalgiaWicksell, et al (2013)33

psychologists, 2 sessions
delivered by physicians

Randomized at baseline: n=76
Post-treatment: n=61

6 month follow-up: n=29*
*only ACT

Moderated weekly online
discussion forum (topics on

pain)

ACT, internet delivered,
including 7 “sections,” about
one section per week guided

by students in clinical
psychology

Specialty university pain
center/Sweden

Adults with chronic painBuhrman, et al (2013)27

Randomized at baseline: n=73
Post-treatment: n=58

3 month follow-up: n=56

TAUBrief group ACT, 4×4 hour
group sessions delivered over

2 weeks by clinical
psychologists

General practice/UKAdults with chronic painMcCracken, et al (2013)34

Randomized at baseline:
n=156

Post-treatment: n=142
6 month follow-up: n=136

RPT, wait listGACT, including 8×2.5 hour
sessions

Primary healthcare
centers/Spain

Adults with fibromyalgia
(96.2% women)

Luciano, et al (2014)35

Randomized at baseline: n=60
Post-treatment: n=43

3 month follow-up: n=42
6 month follow-up: n=37

Applied relaxation including 12
weekly sessions (90minutes)

ACT, including 12 weekly 90
minute group sessions

University behavioral medicine
unit/Sweden

Adults with longstanding painKemani, et al (2015)36

Randomized at baseline: n=89
3 month follow-up: n=67
6 month follow-up: n=54

PhysiotherapyCCBT (ACT), including up to
8×50 minute individual

sessions

Musculoskeletal physiotherapy
services/UK

Adults with low back pain and
high psychological risk

Pincus, et al (2015)37

Randomized at baseline:
n=238

Post-treatment: n=172
6 month follow-up: n=167

Internet based expressive
writing, wait list

ACT, internet delivered, guided
self-help intervention (9-12

weeks)

Community/NetherlandsAdults with chronic painTrompetter, et al (2015)38

Randomized at baseline: n=101
Post-treatment: n=53

Minimal support group
including a 2 hour pain
education session

ACT combined + selective
optimization with

compensation training,

Nursing homes/SpainOlder adults with chronic
musculoskeletal pain living in

nursing home

Alonso-Fernández, et al
(2016)39

including 9×120minuteweekly
group sessions

Randomized at baseline:
n=302

Post-treatment: n=128
6 month follow-up: n=84

ACTonPain without guidance,
wait list

ACT, online treatment
(ACTonPain) with guidance
from psychologist, including an
introduction and 7 modules,

delivered weekly

Community/GermanyAdults with chronic painLin, et al (2017)40

Randomized at baseline: n=213
1 year follow-up: n=208

Standard community based
follow-up

ACT consistent follow-up, after
occupational rehabilitation,

Occupational rehabilitation
center/Norway

Adults on long term sick leave
with chronic pain disorders,

Hara, et al (2018)41

delivered via telephone,chronic fatigue, or common
mental health disorders monthly for 6 months +

standard community based
follow-up
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Table 1 | Characteristics of included studies (Continued)

Assessment points (sample
size)

Comparator(s)TreatmentSample and settingAuthor (year)

Setting/countryPain population

Randomized at baseline: n=63
3 month follow-up: n=48
9 month follow-up: 49

TAUACT, ACT including 8 online
sessions, done over 5 weeks

Specialty interdisciplinary pain
center/UK

Adults with complex chronic
pain

Scott, et al (2018)42

Randomized at baseline: n=67
Post-treatment (8 weeks):

n=58
3 month follow-up: n=50

TAUACT, online including 7
modules during 2 months, 1
module per week, plus TAU

Clinic and community/CanadaAdults with fibromyalgiaSimister, et al (2018)43

Randomized at baseline:
n=299

Post-treatment: n=200
6 month follow-up: n=175
12 month follow-up: n=168

Physical exercise in groups for
1 hour twice a week plus

home exercise for 8 weeks.
Moderated group discussions
related to pain 2 hours weekly

for 7 weeks

ACT based stress
management, including 7
weekly 2 hour group based
sessions during 7 weeks

University pain center/SwedenAdults with chronic neck, low
back, or generalized pain

Wiklund, et al (2018)44

Randomized at baseline:
n=136

3 month follow-up: n=96
6 month follow-up: n=91

Active support plus migraine
education workshop (S-ED):

5-6 hours

1 day ACT group workshop +
migraine education (ACT-ED):

5-6 hours

Hospitals, clinics, and
community/US

Adults with depression and
migraine

Dindo, Recober, et al (2020)45

Randomized at baseline: n=39
(2:1 randomization)

3 month follow-up: n=30

TAU1 day ACT group workshop +
education, about 5 hours

VeteransHealth Administration
medical center/US

Adult military veterans with
mild brain injury, distress, and

chronic pain

Dindo, Johnson, et al (2020)46

Randomized at baseline: n=50
Post-treatment (8 weeks):

n=41
3 month follow-up: n=41

Medication for neuropathic
pain

8 outpatient ACT group
sessions, 1 per week, plus
medication for neuropathic

pain

Psychiatry clinic/IranAdults with painful diabetic
neuropathy

Taheri, et al (2020)47

Randomized at baseline: n=94
Post-treatment: n=61

3 month follow-up: n=62

Wait listACT, in groups including 8
weekly 1.5 hour treatment
sessions from clinical
psychology trainees

Neurology clinics and
community/Cyprus

Adults with primary headache
disorders

Vasiliou, et al (2020)48

Randomized at baseline: n=35
6 month follow-up: n=22

Specialist medical care for
co-occurring chronic pain and

opioid misuse

ACT + mindfulness based
relapse prevention, 12 weekly
1.5 hour group sessions from
clinical psychologists, plus
specialist medical care for

co-occurring chronic pain and
opioid misuse

Veterans affairs medical
center/US

Adult military veterans with
chronic pain and opioidmisuse

Vowles, et al (2020)49

Randomized at baseline: 138
Consent to participate: 94

Post-treatment: 88
3 month follow-up: unclear

Psychoeducational relaxation
therapy alone

ACT, 8×2 hour weekly group
sessions + group

psychoeducational relaxation
therapy, 7 weekly group
sessions of 1.5 hours

Specialist university chronic
pain center/France

Adults with chronic painRoslyakova, et al (2020)50

Randomized at baseline: n=113
Post-treatment: n=100
3 month follow-up: n=43*
6 month follow-up: n=38*
12 month follow-up: n=37*

*only ACT

Wait listACT (iACT), guided online,
structured in a “microlearning”

format, short learning
interactions with

practical/experiential exposure,
every weekday for 8 weeks

Community/SwedenAdults with chronic painRickardsson, et al (2021)51

ACT ED= ACT plus education; CCBT=Contextual CBT; GACT=group acceptance and commitment therapy; iACT=Internet based ACT; TAU=treatment as usual; RPT=recommended pharmacological
treatment; S-ED=social support plus education.

Summary of evidence for outcomes
In trials of treatments for chronic pain, consensus guidance
recommends including clinical outcomemeasures in domains such
as pain, physical functioning, and emotional functioning, as well
as role functioning and coping, when possible.4 Measures of pain,
pain interference, disability, depression, anxiety, and quality of life
appear frequently in the studies we reviewed, and we selected these
to summarize the results. Summary effect size results are included
in table 2. From the 25 trials, 23 reported effect sizes or allowed their
calculation from reported results. From these 23 trials, 95 effect sizes

were obtained based on all comparisons reported that involved
ACT. In selecting effect sizes for summary, the focus was on
immediate post-treatment effects, although follow-up effect sizes
also appear in table 2. When a choice of calculated effect sizes
appeared in studies, those based on intention to treat analyses were
chosen over per protocol. In some cases, multiple measures of the
same variables were present within the same trial, meaning there
were more tests of an effect than there were trials. All of these were
included to provide a complete accounting of the data available. A
limitation is that not every effect is completely independent.
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Table 2 | Summary of selected effects of comparisons, including ACT versus other comparison conditions or controls

Effect sizesAuthor (year)

Psychological flexibility processesOutcomes

Noneη2p
Overall

Quality of life: ns
Pain: ns

Dahl, et al (2004)28

η2p
Overall

Psych inflexibility—avoidance: 0.61
Psych inflexibility—cognitive fusion: 0.34

η2p
Overall

Pain disability: 0.44
Satisfaction with life: 0.40

Anxiety: 0.16
Depression: 0.60
Pain intensity: 0.01
Pain interference: 0.31

Wicksell, et al (2008)29

Cohen’s d
Overall

Pain acceptance: 0.42

Cohen’s d
Overall

Satisfaction with life scale: 0.31
Depression: 0.22
Anxiety: 0.20

Level of function (pain interference): 0.39
Pain intensity: 0.35

Thorsell, et al (2011)30

Cohen’s d
Post-treatment; 6 month follow-up

Pain acceptance: 0.17; 0.06

Cohen’s d
Post-treatment; 6 month follow-up
Pain interference: 0.00; 0.13
Pain intensity: 0.00; 0.06
Depression: 0.07; 0.07
Pain anxiety: −0.13; −0.12

Wetherell, et al (2011)31

NoneCohen’s d
Post-treatment

Pain intensity-sensory: ns
Disability: 0.93
Anxiety: 2.54

Mo’tamedi, et al (2012)32

Cohen’s d
Post-treatment

Pain acceptance:-activity engagement: d=0.60
Pain acceptance-pain willingness: d=0.49

CPAQ-total: d=0.41

Cohen’s d
Post-treatment
Anxiety: 0.18

Depression: 0.44
Quality of life: ns

Pain interference: 0.56
Pain severity: ns

Buhrman, et al (2013)27

Cohen’s d
Post-treatment; 3 month follow-up

Pain acceptance: 0.26; 0.64
General psychological acceptance: 0.20; 0.22

ITT post-treatment; 3 month follow-up
Pain acceptance: 0.23; ns

General psychological acceptance: ns; ns
Treatment completer post-treatment; 3 month follow-up

Pain acceptance: 0.51; 0.59
General psychological acceptance: ns; ns

Cohen’s d
Post-treatment; 3 month follow-up

Disability: 0.32; 0.59
Depression: 0.46; 0.58

Pain: 0.44; 0.32
ITT post-treatment; 3 month follow-up

Disability: 0.36; 0.37
Depression: 0.46; ns

Pain: ns; ns
Treatment completer post-treatment; 3 month follow-up

Disability: 0.45; 0.55
Depression: 0.53; 0.59

Pain: ns; ns

McCracken, et al (2013)34

Cohen’s d
Post-treatment; 3-4 month follow-up
Psychological inflexibility: 1.06; 0.72

Cohen’s d
Post-treatment; 3-4 month follow-up

Pain disability: 0.75; 0.73
Fibromyalgia impact: 0.41; 0.66
Mental quality of life: 0.84; 1.06

Depression: 0.44; 0.64
State anxiety: 0.51; 0.55
Pain intensity: 0.38; 0.82

Wicksell, et al (2013)33
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Table 2 | Summary of selected effects of comparisons, including ACT versus other comparison conditions or controls (Continued)

Effect sizesAuthor (year)

Psychological flexibility processesOutcomes

Cohen’s d
Post-treatment; 6 month follow-up

GACT v RPT
Pain acceptance: 1.05; 1.01

Post-treatment; 6 month follow-up
GACT v wait list

Pain acceptance: 1.21; 1.14

Cohen’s d
Post-treatment; 6 month follow-up

GACT v RPT
Fibromyalgia impact: 1.43; 1.43

Pain: 0.62; 0.47
Quality of life: 0.85; 0.66
Depression: 0.43; 0.37
Anxiety: 0.36; 0.39

Post-treatment; 6 month follow-up
GACT v wait list

Fibromyalgia impact: 2.35; 2.11
Pain: 0.93; 0.80

Quality of life: 1.06; 0.84
Depression: 1.01; 0.88
Anxiety: 0.77; 0.85

Luciano, et al (2014)35

Cohen’s d
Post-treatment

Pain acceptance: 0.90

Cohen’s d
Post-treatment

Pain disability: 0.61
Pain: ns

Mental quality of life: 0.50
Anxiety: ns

Depression: 0.35

Kemani, et al (2015)36

Effect sizes unavailablePincus, et al (2015)37

Cohen’s d
Post-treatment; 3 month follow-up

ACT v expressive writing
Psychological inflexibility: 0.40; 0.47

Mindfulness: ns; ns
Engaged living: ns; ns

Post-treatment; 3 month follow-up
ACT v waitlist

Psychological inflexibility: 0.60; 0.54
Mindfulness: ns; 0.36
Engaged living: ns; ns

Cohen’s d
Post-treatment; 3 month follow-up

ACT v expressive writing
Pain interference: 0.33; 0.47

Depression: ns; 0.49
Anxiety: ns; ns

Pain intensity: 0.23; 0.38
Pain disability: ns; 0.40

Post-treatment; 3 month follow-up
ACT v wait list

Pain interference: ns; ns
Depression: ns; 0.38
Anxiety: ns; ns

Pain intensity: ns; 0.28
Pain disability: ns; ns

Trompetter, et al (2015)38

ηp2
Post-treatment

Pain acceptance: 0.09

ηp2
Post-treatment

Pain: ns
Depression: 0.03
Pain anxiety: 0.07

Alonso-Fernández, et al (2016)39

Cohen’s d
Post-treatment; follow-up

Guided ACT v WL
Pain acceptance: 0.59; 0.76

Psychological inflexibility: ns; ns
Unguided ACT v WL
Pain acceptance: ns; ns

Psychological inflexibility: ns; ns

Cohen’s d (ITT)
Post-treatment; follow-up

Guided ACT v WL
Pain interference: 0.58; 0.58

Depression: ns; ns
Anxiety: ns; ns

Pain intensity: ns; ns
Unguided ACT v WL

Pain interference (MPI): ns; ns
Depression: ns; 0.50
Anxiety: ns; ns

Pain intensity: ns; ns

Lin, et al (2017)40

Effect sizes unavailable in domains of interestHara, et al (2018)41

Cohen’s d
3 month follow-up; 9 month follow-up

Pain acceptance: 0.87; 0.05
Decentring: 0.42; 0.10

Committed action: 0.26; 0.42
ITT 3 month follow-up; 9 month follow-up

Pain acceptance: 0.69; 0.13
Decentring: 0.42; 0.12

Committed action: 0.25; 0.10

Cohen’s d
3 month follow-up; 9 month follow-up

Average pain: 0.19; 0.10
Pain interference: 0.24; 0.54

Work and social adjustment:0.45; 0.50
Depression: 0.51; 0.14

ITT 3 month follow-up; 9 month follow-up
Average pain: 0.16; 0.11

Pain interference: 0.20; 0.40
Work and social adjustment:0.47; 0.42

Depression: 0.44; 0.16

Scott, et al (2018)42
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Table 2 | Summary of selected effects of comparisons, including ACT versus other comparison conditions or controls (Continued)

Effect sizesAuthor (year)

Psychological flexibility processesOutcomes

Cohen’s d
Post-treatment; 3 month follow-up

Pain acceptance: 0.84; 0.80
Mindfulness: 0.29; 0.26

Cognitive fusion: 0.25; 0.65
Valued living: 0.19; 0.46

Cohen’s d
Post-treatment; 3 month follow-up
Fibromyalgia impact: 1.26; 1.59

Depression: 0.87; 0.56
Pain: 0.84; 0.11

Simister, et al (2018)43

NoneCohen’s d
Completers post-treatment; 6 month follow-up; 12 month

follow-up
ACT v discussion group

Pain intensity: 0.14; −0.27; −0.19
ITT completers post-treatment; 6 month follow-up; 12 month

follow-up
ACT v discussion group

Pain intensity: −0.05; −0.35; −0.24

Wiklund, et al (2018)44

NoneCohen’s d
3-month follow up; 6 month follow-up

Headache disability: 0.44; 0.48
Anxiety: 0.73; 0.74

Quality of life—psych wellbeing: 0.46; 0.44
General disability: 0.33; 0.23

Dindo, Recober, et al (2020)45

Cohen’s d
3 month follow-up

Psychological flexibility: 0.56

Cohen’s d
3 month follow-up
Disability: 0.30

Pain severity: 0.10
Pain interference: −0.78

Dindo, Johnson, et al (2020)46

Cohen’s d
Post-treatment; post to follow-up
Pain acceptance: 0.44; 0.16

Psychological inflexibility: 0.23; 0.10

Cohen’s d
Post-treatment; post to follow-up

Anxiety: −0.64; 0.20
Depression: −0.58; 0.48

Pain: 0.16; 0.25

Roslyakova, et al (2020)50

η2p
Post-treatment

Pain acceptance: 0.25

η2p
Post-treatment

Pain intensity: 0.13

Taheri, et al (2020)47

η2p
Overall

Pain acceptance: 0.14
Pain fusion: 0.13

Pain avoidance: 0.12
Committed action: 0.01
Value progress: 0.01

Value obstructions: 0.04
Mindfulness: 0.02

η2p
Overall

General disability: 0.09
Pain severity: 0.04
Anxiety: <0.01
Depression: 0.05

Vasiliou, et al (2020)48

NoneCohen’s d
6 month follow-up

Pain interference: 0.79
Pain intensity: 1.08

Vowles, et al (2020)49

Cohen’s d
Post-treatment

Psychological inflexibility: 1.0
Value progress: 0.63
Value obstruction: 0.69

Cohen’s d
Post-treatment

Pain interference: 0.99
Quality of life: 0.49
Anxiety: 0.62

Depression: 0.68
Pain intensity: 1.2

Rickardsson, et al (2021)51

ns=effect sizes for non-significant effects not reported; effect size (ES) signs are reversed from original manuscript in some cases to be consistent across all studies. Positive ES indicate superiority of
ACT v control. CPAQ=chronic pain acceptance questionnaire; GACT=group ACT; ITT=intention to treat analyses; RPT=recommended pharmacological treatment; WL=waiting list.

Considering the median from the range of available effects for each
domain, from the 23 available studies, across all comparisons, ACT
does not generally appear to produce a significant reduction of pain
or anxiety. Evidence shows, however, that it produces benefits in
the form of meaningful reductions in pain interference, disability,
and depression, and an increase in quality of life. The evidence is
strongest for pain interference where the effect is likely to be

medium. Good evidence suggests that ACT leads to increased
acceptance of pain and probably to improved psychological
flexibility/inflexibility overall, or in other individual facets. Taken
together, the benefits of ACT for chronic pain appear similar to
traditional CBT, but the evidence for change in the theoretically
specified process of change in ACT appears stronger than similar
evidence for traditional CBT. These processes of change warrant
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further investigation, butmorepositive evidence supports processes
of change in trials ofACT thanwouldbe seen in studies of traditional
CBT.19

Long term outcomes (>12 months)
Follow-up results are most frequently assessed at three or six
months. Evidence shows that results at these follow-ups are
beneficial, and usually reflect no loss of effect on average. In a trial
(n=113) of an internet delivered treatment conducted in Sweden,
improvements in favor of ACT, compared with a wait list, were
shown for pain, pain interference, depression, anxiety, and
insomnia, and all these improvements were maintained at 12
months. This was shown by significant medium to large within
group effects at 12 months, ranging from d=0.58 to 1.2, for all of
these outcomes, with the exception of anxiety, and no significant
decrease in outcomes during the follow-up interval at p<0.05.51 52

An earlier trial (n=115) compared use of a self-help workbook
supported by a therapist with applied relaxation, an established
psychological treatment.30 While the applied relaxation arm did
not produce significant effects over time for pain, daily functioning,
satisfaction with life, or pain acceptance, the ACT condition did.
This was based on within group effects of d=0.37, 0.46, 0.75, and
1.1, respectively, and included small tomediumeffects at 12months,
range from d=0.47 to 0.74, with the exception of daily functioning
which was significantly improved at six months but not at 12
months. Both treatments produced significant improvements in
depression and anxiety at 12 months. These significant results are
based on calculation of 95% confidence intervals. Additional
evidence fromanuncontrolled cohort study fromaNationalHealth
Service specialty pain service (n=108) showed evidence for good
outcome results three years after treatment, such as sustained
improvements in physical and emotional functioning and a 64.8%
rate of cases showing reliable improvement.53

Cost effectiveness
Ultimately, treatment resources are not unlimited. Responsible
commissioning and delivery of services must consider benefits,
risks, and costs to maximize population health overall. Three of the
included RCTs in this review addressed cost effectiveness of ACT
for chronic pain. These studies show mainly supportive results for
ACT, including the following: (a) support for cost effectiveness of
ACT compared with applied relaxation for chronic pain at post
treatment and three months later, but not six months later, in
Sweden,54 (b) support for cost effectiveness of group ACT compared
with bothwait list or recommendedpharmacology for fibromyalgia,
in Spain,55 and (c) support for cost effectiveness for unguided online
ACT compared with a wait list or guided online ACT for chronic
pain, inGermany.56 Results suchas theseneed careful interpretation
as the results fromstudies of cost effectiveness are highly dependent
on local or national circumstances, healthcare systems, and
prevailing costs.

Processes of change
Analyses of process of change aim to identify the specific
mechanismsof therapeutic action that are responsible for producing
positive outcomes from treatments. Results from these analyses,
typically termed mediation analyses, show whether treatments
operate in a theoretically consistent fashion, and produce benefits
that are treatment specific.57 Such results also are expected to fuel
future development and improvement of treatments. Six of theRCTs
included in this review included analyses of mediation. These
focused on either chronic pain fromwhiplash associateddisorder,58
fibromyalgia,35 ormixed chronic pain disorders.59 -62 TheACTbased
treatments included individual, face-to-face,58 group

face-to-face,35 60 a self-help workbook plus weekly telephone
sessions,59 and online treatment.61 62 While three of these studies
included a wait list control,58 61 62 two of these were three-arm trials
that also included expressivewriting62 andunguided internet based
ACT.61 Another three-arm trial included recommended
pharmacological treatment or a wait list.35 Two trials included
applied relaxation as a comparison.59 60

All the mediation studies were successful in the sense that
significant results related to processes of change were found for
many of the key outcomes included in trials of ACT. These results
showed an important role for processes of change in psychological
flexibility in relation to outcomes for pain related disability and life
satisfaction,58 pain interference and emotional distress,61 62 and
physical functioning.59

The studies of mediation or processes of change reviewed here also
compared the relative strength of theoretically consistent and
inconsistent change processes. In these analyses, psychological
flexibility or inflexibility appeared as superior or better fitting
processes of change compared with pain,58 60 kinesiophobia, or
self-efficacy,58 anxiety or depression,58 59 or pain
catastrophizing.60 62 The consistent finding in five of six studies is
for a significant predominant role inACTof theoretically consistent
and not theoretically inconsistent processes of therapeutic change.
Hence, ACT appears to deliver outcomes specifically via the
mechanisms of action by which it is meant to deliver them.

Moderators and predictors of outcome
An important questions to answer when assigning a treatment is
for whom is this treatment known to be effective? Answers to this
question come from studies of what is called “moderators” or
predictors.63 Information on moderators and predictors is needed
to effectively assign, customize, or tailor treatments to maximize
individual benefits. We were able to identify just three studies from
within the included trials here that addressed moderation or
prediction of outcome.64 -66 In two trials, both involving internet
based treatment, participants with better emotional functioning
andwellbeing andbetter psychological flexibility appear to achieve
better results in ACT.65 66 In the other study of moderation,
depression was not associated with treatment response.64 Quite
consistently, here and in other studies, demographic or pain related
factors appear to play little part in relation to differential outcomes
from treatments like ACT63—although there is at least one
exception,64 in which age was a significant moderator. Results in
the wider literature are consistently inconclusive, and failure to
identify factors that can be used to predict outcome, and assign the
most suitable treatment, seems to be the modal result; therefore
caution is advised in attempting to apply the few findings reviewed
here.

Comparison with other recent reviews
The latest systematic review and meta-analysis of psychological
treatments for chronic pain was published in 2020, and was based
on 59 studies. It found that relative to active control conditions,
traditional CBT showed very small benefits for pain, disability, and
distress, and when compared with treatment as usual, CBT showed
small benefits in eachof thesedomains.19 This same review included
five trials of ACT. This is because the search included studies no
later than 16 April 2020, they did not include internet based
treatments, or treatments of headache, and they excluded any study
with fewer than 20participants per armat the endof treatment. The
authors concluded there was “no evidence of efficacy or safety” for
ACT.19 While this result is understandable given the methods they
used, their conclusion is inconsistent with at least two other
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published systematic review and meta-analyses explicitly focused
on ACT for chronic pain that found evidence for efficacy. 9 10 These
reviews reported significant benefits from ACT across several key
clinical domains, including pain, interference, and distress. It is
also inconsistentwith ameta-analysis of 66 experimental laboratory
studies of components of psychological flexibility, the set of
processes underlying ACT,67 and a review of 20 meta-analyses that
included pain.68 The former found support for the theoretically
consistent effects of ACT methods, and the latter found benefits of
ACT for a wide range of conditions, including pain, based on a
meta-analysis of meta-analyses, including 20 meta-analyses
reporting 100 controlled effect sizes from 12 477 participants. The
current review is much more inclusive than the earlier ones,
particularlywith the additionof relatively larger sized internet based
trials and trials of headache.

Our review has its own limitations. We exercised no control over
quality of studies included, other than to require random allocation
to treatments, and to determine that criteria for population,
treatment, andoutcomesweremet. For example,manyof the studies
we included were small, designed as pilot studies, and some had
significant dropout rates. This review was not pre-registered.

Practical implications of available evidence
The evidence reviewed here for ACT is supportive. The average
patient with chronic pain benefits, particularly in domains of pain
related interference, disability, and depression, but less so in pain
itself or anxiety. The outcomes appear neither superior nor inferior
to CBT in general. Healthcare providers can be assured that benefits
of ACT are specific in that they appear to be associated with their
own theoretically based therapeutic processes of change. In terms
of who is best suited to ACT in particular, the results on this are not
strongor consistent enough todetermine. Because success or failure
cannot bepredicted adequately before treatment,we recommended
that patient informed choice be considered as a guide. In particular,
insufficient clear evidence is available to exclude people from
treatmentwithACTbasedonage, gender, education, pain condition,
or baseline level of distress. Evidence for ACT emerges from studies
with treatment characteristics such as multiple delivery modalities,
group, individual, face to face, and online, therefore, benefits from
ACT may be expected from any of these modalities, until
demonstrated otherwise. Again, patient choice or local availability
may dictate what is accessed.

Emerging treatments
Emerging trends in psychological treatments for chronic pain
include attempts to design treatments based on the most effective
component methods,69 or they focus on comorbid conditions
associated with chronic pain. For the latter, the focus is on
behavioral activation for depression in the context of chronic pain,70
a combination of ACT plus mindfulness based prevention of relapse
in problematic opioid use,49 or the addition of prolonged exposure
to traumatic reminders for people with chronic pain and
post-traumatic stress disorder (PTSD).71 The clinical trial for the
study focused on depression is registered and recruitment has
started (ClinicalTrials.gov,NCT04140838). For the treatment focused
on problematic opioid use in chronic pain, an initial feasibility and
preliminary efficacy study (n=35) has been completed and compares
the integrated treatmentwith treatment asusual inmilitary veterans.
Recruitment fell below the feasibility target but retention and
completion were good. The study produced medium sized effects
that favor the integrated treatment for current opioid use and pain
interference, and large effects for pain and opioid dose.49 A fully
powered efficacy study is under way that uses an active education

comparator (ClinicalTrials.gov, NCT04648228). The treatment for
PTSD in chronic pain has been evaluated in a single case
experimental design study (n=4) but hasnot been further examined.
In the single case study, each of the four cases showed clinically
relevant improvements in symptoms of PTSD and beliefs related to
trauma.71 These new approaches that include comorbid problems
are not “one size fits all” packages of treatment components
delivered as a whole for everyone meeting entry criteria for
treatment. The developments are not entirely new treatments with
novel mechanisms of change, but they do represent new modular
designs built from known components.

Other emerging treatments focus on ease of implementation and
access. One example is a one session, two hour targeted education
session focused ondecreasing catastrophizing in relation to chronic
pain.72 Recruitment has been completed for this trial, which
compared treatment with either eight weeks of CBT or a two hour
health education session, and we await the report of their results
(ClinicalTrials.gov, NCT03167086). Treatments like this, and also
the wider variety of online treatments now being developed, will
be important to address what is called the “treatment gap”—the
disconnect between the treatments demonstrated in research
settings as evidence based but not delivered by clinicians, or
available to those in need in clinical care.73

Guidelines
Numerous clinical practice guidelines are relevant to chronic pain.
Some focus only on specific conditions, such as low back pain.74
Others are more general, such as guidance from the National
Institute for Health and Care Excellence (NICE75) in the UK. Recent
NICE guidelines are notable in this review. They are particularly
distinct in their emphasis on non-pharmacological approaches.
They recommendgroupexercise andencouragement to stay active.
Theyalso recommend that professionals, commissioners, providers,
and patients consider ACT or CBT, and consider antidepressant
medications. They recommend against anticonvulsants,
non-steroidal anti-inflammatory drugs, benzodiazepines, opioids,
or paracetamol, amongothermedications. They recommendagainst
the use of TENS, ultrasound, and interferential therapy, but
acupuncture is recommended as “consider.”75 TheNICE guidelines
are typically highly influential around the world as they are
considered rigorously evidence based.

Another example is the Inter-agency Task Force report on pain
management best practices from the United States Department of
Health and Human Services (DHHS).76 These guidelines are much
more accepting of medications, stating “Various classes of
medications, including non-opioids and opioids, should be
considered for use.” In fact, in this report some effectiveness is
claimed for each of the medications explicitly excluded by NICE.
These guidelines clearly recommend a multidisciplinary approach
that includes recommendations for behavior therapy, CBT, ACT,
mindfulness based stress reduction, or biofeedback. NICE
recommends against this latter option. (sounded a bit Yoda-ish!)

The difference between these two guidelines appears to reflect their
methodology. NICE lays emphasis on “best available evidence,”
while the DHHS favors consensus of multiple stakeholders. The
latter clearly considers “relevant scientific and medical literature,”
andalso expressly emphasizes “patient centered care.” In this spirit,
the department’s report included patient testimonials and input
during public meetings, including around 6000 comments.76
Compared with the DHHS guidelines, the NICE guidelines were
published more recently, and lay a greater emphasis on
non-pharmacological approaches.75
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Future developments
Comparing clinical outcomes of ACT versus traditional CBT, or any
other treatment, based on group averages is not likely to
substantially improveourunderstandingof how tohelp individuals.
Group data probably miss the point and “therapy type” is too coarse
as a unit of analysis.

In future, CBT for chronic pain seems likely to include a greater
focus on (a) individual needs rather than syndromal classification,
(b)mediationandmoderationanalyses rather than simply treatment
outcome, (c) processes of change rather than therapy types, and on
therapy that is process driven rather than protocol driven, and (d)
collection and analysis of intensive individual data over time rather
than RCTs and aggregated group data.79 -81 In practice, future forms
of CBT probably will not be applied exclusively for low back pain,
fibromyalgia, migraine, and the like, or a diagnosis of depression
or anxiety disorder for that matter. Instead they are likely to include
an individual functional analysis of the person’s unique goals,
behavior patterns, and a consideration of potential empirically
based processes of change, with treatment methods delivered in a
dynamically tailored way based on ongoing tracking of relevant
processes and outcomes, probably through the use of handheld
digital devices such as smart phones.81 83 84 In the meantime,
empirically basedprocesses of changemight include variables such
as pain catastrophizing, self-efficacy, avoidance, facets of
psychological flexibility, and others, preliminarily, such as
self-compassion or components of mindfulness.77

The assessment of processes of interest is likely to include
physiological variables or biomarkers as a supplement to
self-report.70 85 86 Particularly for research related to psychological
flexibility and processes of change, a wide range of dimensions is
important, including genetic, epigenetic, neurobiological, immune,
and others, in part because these can be assessed with relative
precision and are known to correlate with the psychological
processes or interest, but also because these can help integrate
behavioral science with other health related sciences.87

Another development that is probable is increasinguse of ecological
momentary assessment (EMA). Such methods are more direct in
time and situation, can obtain finer grained data that show patterns
over time, can be sensitive to context, and avoid biases, such as
recall bias, that plague conventional self-report measures.88 Such
methods are increasingly used in chronic pain studies88 but we
know from a recent scoping review that EMA is rarely if ever used
in treatment outcomestudies of psychological treatments for chronic
pain so far.89 These methods are particularly well suited to
examining individual processes of change in treatment.

A vision for the future is to enddivisions between schools of thought
and therapy types and instead integrate around a focus on process
of change known to drive improved outcomes and the methods
known to impact on these processes. This is the essence of process
based therapy.77 80 This may lead to a time when we do not divide
therapies intobehavior therapy, CBT, orACT todetermine thedegree
to which benefits are achieved. ACT is in fact a prototype of process
based therapy, as it is not defined mainly by a method set but by a
guiding process based model,—namely, psychological flexibility.

Individualized process based therapy rooted in analyses of
individual data are already becoming reality. Tailored online ACT
self-help for mental health, based on EMA data, is shown to be more
efficacious compared with randomly delivered modules or EMA
only.90 91 It has also been demonstrated in a study including a
replicated single case experimental design that, for cognitive
functional therapy for chronic low back pain and fear avoidance,

multiple potential processes of change appear to play their role in
highly individual ways, with a different set of key mediators in each
case.92

Conclusion
Psychological treatments, typically formsof CBT, have been applied
to chronic pain for more than 50 years. The latest generation of CBT
is particularly distinctive inmoving away fromapredominant focus
on changing thoughts and feelings as a way to improve symptoms,
and toward more integrative processes including mindfulness,
acceptance, and psychological flexibility, as ways to improve
performance and wellbeing.

ACT, one of the most frequently applied newer generation forms of
CBT, produces benefits for people with chronic pain, including
improvement inpain interference, disability, depression, andquality
of life. The evidence for benefits in pain reduction or for effects on
anxiety is lacking, but good evidence shows that ACT methods
produce effects on outcomes via theoretically consistent
mechanisms of action, or mediators. Reasonably good evidence
shows that benefits last, and that this approach may be cost
effective.93 One of the weaker areas of current evidence concerns
who is likely to benefit from ACT, the kind of evidence needed to
deliver treatment personalized to the individual. These results
appear to hold without regard to whether ACT is delivered face to
face, in groups, or via online content. Generally speaking, ACT
appears neither inferior nor superior to traditional CBT based on
current evidence. Additional evidence seems unlikely to change
the conclusion that ACT is beneficial for people with chronic pain.
Additional studies could focus on improving the delivery of ACT,
possibly as a way to produce more consistent results, or research
methods couldbedirected toward answeringquestions aroundhow
to create better impacts on relevant processes of change or how to
better individualize delivery. More small sized studies are not
needed, nor studies that merely repeat treatment designs and
researchmethods alreadywell studied. Studies should address new
questions, seek to understand current heterogeneity in results,
systematically incorporate treatment innovations, isolate treatment
effects with methods that carry a low risk of bias, and identify
mechanisms of change.

A wider view of the evolution of CBT suggests that ACT is not the
final form that these treatments will take, but a step along a path.
The future of CBT may lie in what is called process based therapy,
ushered in by the latest generation developments. If so, this may
emerge as an integration and not a competition of therapy types,
with a greater focus on processes of change, and on individualizing
treatments, based on research methods more suited to
understanding the experience and needs of individual people.

Questions for future research

• When people benefit from treatment, what are the key mechanisms
of change that make that happen?

• Will idiographic approaches to mechanisms of change in psychological
treatments more effectively map these process as compared with
what emerges from group based RCTs?

• Are completely individualized psychological treatments likely to be
more clinically effective and cost effective than non-individualized
“one size fits all” treatments?

• Is it necessary to directly specifically target significant comorbid
conditions that appear with chronic pain or will they resolve with
effective treatment for the chronic pain?
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