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A B S T R A C T

Background

Fibromyalgia (FM) is a clinically well-defined chronic condition of unknown aetiology characterized by chronic widespread pain that
oLen co-exists with sleep disturbances, cognitive dysfunction and fatigue. Patients oLen report high disability levels and negative mood.
Psychotherapies focus on reducing key symptoms, improving daily functioning, mood and sense of personal control over pain.

Objectives

To assess the benefits and harms of cognitive behavioural therapies (CBTs) for treating FM at end of treatment and at long-term (at least
six months) follow-up.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane Library 2013, Issue 8), MEDLINE (1966 to 28 August
2013), PsycINFO (1966 to 28 August 2013) and SCOPUS (1980 to 28 August 2013). We searched http://www.clinicaltrials.gov (web site of the
US National Institutes of Health) and the World Health Organization Clinical Trials Registry Platform (ICTRP) (http://www.who.int/ictrp/
en/) for ongoing trials (last search 28 August,2013), and the reference lists of reviewed articles.

Selection criteria

We selected randomised controlled trials of CBTs with children, adolescents and adults diagnosed with FM.

Data collection and analysis

The data of all included studies were extracted and the risks of bias of the studies were assessed independently by two review authors.
Discrepancies were resolved by discussion.

Main results

Twenty-three studies with 24 study arms with CBTs were included. A total of 2031 patients were included; 1073 patients in CBT groups and
958 patients in control groups. Only two studies were without any risk of bias. The GRADE quality of evidence of the studies was low. CBTs
were superior to controls in reducing pain at end of treatment by 0.5 points on a scale of 0 to 10 (standardised mean diBerence (SMD) -
0.29; 95% confidence interval (CI) -0.49 to -0.17) and by 0.6 points at long-term follow-up (median 6 months) (SMD -0.40; 95% CI -0.62 to
-0.17); in reducing negative mood at end of treatment by 0.7 points on a scale of 0 to 10 (SMD - 0.33; 95% CI -0.49 to -0.17) and by 1.3 points
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at long-term follow-up (median 6 months) (SMD -0.43; 95% CI -0.75 to -0.11); and in reducing disability at end of treatment by 0.7 points
on a scale of 0 to 10 (SMD - 0.30; 95% CI -0.51 to -0.08) and at long-term follow-up (median 6 months) by 1.2 points (SMD -0.52; 95% CI
-0.86 to -0.18). There was no statistically significant diBerence in dropout rates for any reasons between CBTs and controls (risk ratio (RR)
0.94; 95% CI 0.65 to 1.35).

Authors' conclusions

CBTs provided a small incremental benefit over control interventions in reducing pain, negative mood and disability at the end of treatment
and at long-term follow-up. The dropout rates due to any reason did not diBer between CBTs and controls.

P L A I N   L A N G U A G E   S U M M A R Y

Cognitive behavioural therapies for fibromyalgia syndrome

Researchers in The Cochrane Collaboration conducted a review of research about the eBects of cognitive-behavioural therapies (CBTs) on
fibromyalgia (FM). ALer searching for all relevant studies, they found 23 studies with up to 2031 people. Their findings are summarised
below.

A4er about 12 weeks, children, adolescents and adults with FMS, who used CBTs compared to controls, were likely to report that
CBT

- may reduce slightly pain, negative mood and disability at the end of the treatment;

- may reduce slightly pain, negative mood and disability six months aLer the end of treatment.

There was no diBerence between CBTs and controls in the number of people who withdrew from treatment.

We do not have precise information about side eBects and complications of CBTs. Rare complications may include worsening of co-existing
mental disorders.

What is fibromyalgia and what are cognitive behavioural therapies?

People with FM suBer from chronic widespread pain, sleep problems and fatigue. There is no cure for FM at present, so treatments aim to
relieve symptoms and to improve daily functioning.

Cognitive behavioural therapies (CBTs) are widely used psychological treatments for a wide range of health problems, including chronic
pain. CBTs are eBective in enhancing patients’ beliefs in their own abilities and developing ways to deal with health problems. The primary
goals of CBTs are to change negative thoughts and feelings that individuals may have of their physical and mental problems and to change
their behaviour accordingly. Patients learn skills (for example, relaxation, activity pacing) to help them to manage their pain better or
develop diBerent attitudes towards pain (for example, more acceptance), or both.

Best estimates of what happens to people with FMS when they use CBTs

Pain (higher scores mean worse or more severe pain):

- People who used CBTs rated their pain to be 0.5 points lower at the end of treatment (6.3% absolute improvement) and to be 0.6 points
lower six months aLer the end of treatment on a scale of 0 to 10 (4.2% absolute improvement).

- People who used CBTs rates their pain to be 6.9 points on a scale of 0-10.

- People who used a control treatment rated their pain to be 7.4 points on a scale of 0 to 10.

Negative mood (higher scores mean worse or more severe negative mood):

- People who used CBTs rated their depressed mood to be 0.7 points lower at the end of treatment (10.2% absolute improvement) and to
be 1.3 points lower six months aLer the end of treatment on a scale of 0 to 10 (2.7% absolute improvement).

- People who used CBTs rated their negative mood to be 6.1 points on a scale of 0 to 10.

- People who had a control treatment rated their negative mood to be 6.8 points on a scale of 0 to 10.

Disability (higher scores mean more disability):

- People who used CBTs rated their disability to be 0.7 points lower at the end of treatment (7.2% absolute improvement) and to be 1.2
points lower six months aLer the end of treatment on a scale of 0 to 10 (11.7% absolute improvement).

- Peope who used CBTs rated their disability to be 2.0 points on a scale of 0 to 10.

Cognitive behavioural therapies for fibromyalgia (Review)
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- People who used a control treatment rated their disability to be 2.8 points on a scale of 0 to 10.

Withdrawing from treatment:

- The number of people who withdrew from CBTs compared to control interventions due to any reason was equal.

- 15 people out of 100 who used CBTs withdrew from treatment due to any reason;

- 15 people out of 100 who used control interventions withdrew from treatment due to any reason.
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Summary of findings for the main comparison.

Cognitive behavioural therapies compared to controls for fibromyalgia

Patient or population: Patients with fibromyalgia

Settings: In- and outpatient

Intervention: Cognitive behavioural therapies

Comparison: Controls (attention control, treatment as usual, waiting list, other active therapy)

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

controls Cognitive behavioural
therapies

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Pain

end of treatment

(0-10 scale)

Higher scores indicate
higher pain levels

Mean pain
baseline

7.37 (SD 2.10) 3

The mean pain in the in-
tervention groups was
0.29 standard deviations
lower (0.49 to 0.11 low-
er)

  1382
(20)

⊕⊕⊝⊝

low 1,2
SMD -0.29 (95% CI -0.47 to -0.11)

8.5% (95% CI 3.1% to 14.0%) relative im-
provement

6.3 % (95% 2.3% to 10.3%) CI) fewer
points on the scale (absolute change)

NNTB 7 (95% CI 5 to19)

Pain 
follow-up median 6
months

(0-10 scale)

Higher scores indicate
higher pain levels

Mean pain
baseline

64.72 (SD 10.44)
4

The mean pain in the in-
tervention groups was
0.40 standard deviations
lower (0.64 to 0.16 low-
er)

  822
(14)

⊕⊕⊝⊝

low 1,2
SMD -0.40 (95% CI -0.62 to -0.17)

6.4% (95% CI 2.7% to 9.9%) relative im-
provement

4.2% (95% CI 1.8% to 6.5%) fewer points
on the scale (absolute change)

NNTB 10 (95% CI 6 to 24)

Negative mood

end of treatment

(0-10 scale)

Mean depres-
sion

baseline 6.82

(SD 3.11) 5

The mean negative
mood in the interven-
tion groups was 0.33
standard deviations low-
er (0.49 to 0.17 lower)

  1578
(18)

⊕⊕⊝⊝

low 1,2
SMD -0.33 (95% CI -0.49 to -0.17)

15.0% (95% CI 7.7% to 22.3%) relative
improvement
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Higher scores indicate
higher negative mood
levels

10.2% (95% CI 5.2% to 15.2%) fewer
points on the scale (absolute change)

NNTB 6 (95% CI 4 to12)

Negative mood 
follow-up median 6
months

(0-50 scale)

Higher scores indicate
higher negative mood
levels

Mean depres-
sion

baseline 14.94

(SD 3.11) 6

The mean negative
mood in the interven-
tion groups was 0.43
standard deviations low-
er (0.75 to 0.11 lower)

  721
(11)

⊕⊕⊝⊝

low 1,2
SMD -0.43 (95% CI -0.75 to -0.11)

8.9% (95% CI 2.3% to 15.8%) relative im-
provement

2.7% (95% CI 0.1% to 4.7%) fewer points
on the scale (absolute change)

NNTB 11 (95% CI 6 to 43)

Disability

end of treatment

(0-10 scale)

Higher scores indicate
disability levels

Mean physical
impairment
baseline 2.80

(SD 2.40) 7

The mean disability in
the intervention groups
was 0.30 standard devia-
tions lower (0.51 to 0.08
lower)

  1163
(15)

⊕⊕⊝⊝

low 1,2
SMD -0.30 (95% CI -0.51 to -0.08)

25.8 % (95% CI 6.9% to 43.7% relative
improvement

7.2% (95% CI 1.9% to 12.2%) fewer
points on the scale (absolute change)

NNTB 7 (95% CI 4 to 26)

Disability 
follow-up median 6
months

(0-10 scale)

Higher scores indicate
disability levels

Mean physical
impairment
baseline 3.24

(SD 2.26) 8

The mean disability in
the intervention groups
was 0.52 standard devia-
tions lower (0.86 to 0.18
lower)

  664
(9)

⊕⊕⊝⊝

low 1,2
SMD -0.52 (95% CI -0.86 to -0.18)

36.4% (95% CI 1.3% to 60.2%) relative
improvement

11.7% (95% CI 4.1% to 19.4%) fewer
points on the scale (absolute change)

NNTB 4 (95% CI 3 to12)

Acceptability

end of treatment
(dropouts from study
due to any reasons)

136 (94 to 195)
per 1000

127 (88 to 182) RR 0.94 (0.65 to
1.35)

1914 (21) ⊕⊕⊝⊝

low 1
Absolute risk difference
0% (95% CI -1 to 0)

Relative per cent change
6% (95% CI 15%
improvement to 35%
worsening)

Not statistically significant

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) is based on the as-
sumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval
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6

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Some studies with lack of reported allocation concealment, without intention-to-treat analysis and with selective outcome reporting
2 High heterogeneity of treatment eBect
3 Luciano 2011: N=216 patients; Pain VAS 0-10 scale
4 Alda 2011: N=113 patients; Pain VAS 0-100 scale
5 Luciano 2011: N=216 patients; Depression VAS 0-10 scale
6 Alda 2011; N=113 patients; Hamilton Rating Scale for Depression (0-50)
7 Luciano 2011: N=216 patients; Physical impairment VAS 0-10 scale
8 Alda 2011; N=113 patients; Physical impairment VAS 0-10 scale
 
 

Summary of findings 2.   Cognitive behavioural therapies versus controls for fibromyalgia

Cognitive behavioural therapies versus controls for fibromyalgia

Patient or population: Patients with fibromyalgia

Settings: In- and outpatients

Intervention: Cognitive behavioural therapies

Comparison: Controls (attention control, treatment as usual, waiting list, other active therapy)

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Control Cognitive behavioural
therapies versus con-
trols final treatment

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Fatigue

end of treatment

(0-10 scale)

Higher scores indicate
higher fatigue levels

Mean fatigue
score 8.13 (SD

1.89) 3

The mean fatigue in the
intervention groups was
0.25 standard devia-
tions lower 
(0.49 to 0.02 lower)

  910
(11 studies)

⊕⊕⊝⊝

low 1
SMD -0.25 (95% CI -0.49 to -0.02)

5.8% (95% CI 0.05% to 11.3%) relative
improvement

4.7% (95% CI 0.4% to 9.3%) fewer
points on the scale (absolute change)
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NNTB 9 (95% CI 5 to109)

Sleep problems

end of treatment

(0-50 scale)

Higher scores indicate
more sleep problems

Mean sleep
problems score

27.9 (SD 8.8) 4

The mean sleep problems
in the intervention groups
was
0.4 standard deviations
lower 
(0.85 lower to 0.05 higher)

  422
(8 studies)

⊕⊕⊝⊝

low 2
SMD -0.40 (95% CI -0.85 to 0.05)

0.3% (95% CI -0.03% to 1.7%) relative
improvement

7.0% (95% CI -0.90% to 15.0%) fewer
points on the scale (absolute change)

NNTB 5 (95% CI -45 to 3)

Health-related

quality of life

end of treatment

(0-80 scale)

Higher scores indicate
lower health-related
quality of life

Mean health-re-
lated quality of
life score 55.97

(SD 15.95) 5

The mean health-related
quality of life in the inter-
vention groups was
0.23 standard devia-
tions lower 
(0.38 to 0.08 lower)

  1238
(13 studies)

⊕⊕⊝⊝

low 1,2
SMD -0.23 (95% CI -0.38 to -0.08)

0.08% (95% CI 0.03% to 0.13%) relative
improvement

4.6% (95% CI 1.6% to 7.6%) fewer
points on the scale (absolute change)

NNTB 9 (95% CI 6 to 27)

Fatigue

Follow-up median 6
months

(0-10 scale)

Higher scores indicate
higher fatigue levels

Mean fatigue
score

Mean 8.32 (SD

2.17)6

The mean fatigue in the
intervention groups was
0.46 standard devia-
tions lower 
(0.77 to 0.15 lower)

  429
(6 studies)

⊕⊕⊝⊝

low 1,2
SMD -0.46 (95% CI -0.77 to -0.15)

1.2% (95% CI 0.4% to 2.0%) relative
improvement

10.0% (95% CI 3.2% to 16.7%) fewer
points on the scale (absolute change)

NNTB 5 (95% CI 3 to 14)

Sleep problems 
Follow-up median 6
months

(0-50 scale)

Higher scores indicate
more sleep problems

Mean sleep
problems score

27.9 (SD 8.8) 4

The mean sleep problems
in the intervention groups
was
0.64 standard devia-
tions lower 
(1.31 lower to 0.03 higher)

  378
(7 studies)

⊕⊕⊝⊝

low 1,2
SMD -0.64 (95% CI -1.31 to 0.03)

0.4% (95% CI -0.02% to 0.8%) relative
improvement

11.2% (95% CI -0.53% to 23.1%) fewer
points on the scale (absolute change)

NNTB 4 (95% CI -74 to 2)

Health-related

quality of life

Mean health-re-
lated quality if
life score 64.48

(SD 10.50) 7

The mean health-related
quality of life in the inter-
vention groups was
0.19 standard devia-
tions lower 

  425
(6 studies)

⊕⊕⊝⊝

low 1
SMD -0.19 (95% CI -0.58 to 0.21)

0.03% (95% CI -0.03% to 0.15%) rela-
tive improvement
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Follow-up median 6
months

(0-80 scale)

Higher scores indicate
lower health-related
quality of life

(0.58 lower to 0.21 higher) 2.0% (95% CI -2.2% to 6.1%) fewer
points on the scale (absolute change)

NNTB 12 (95% CI -17 to 6)

Acceptability 
Follow-up: median 6
months

See comment See comment Not estimable - See comment Not assessed

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) is based on the as-
sumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Some studies with lack of reported allocation concealment, without intention-to-treat analysis and with selective reporting
2 High heterogeneity of treatment eBect
3 Luciano 2011: N=216 patients; VAS 0-10 scale
4 Castel 2012; N=60 patients; NRS 0-50 scale
5 Luciano 2011: N=216 patients; VAS 0-80 scale
6 Alda 2010; N= 113; VAS 0-10 scale
7 Alda 2010; N= 113; VAS 0-100 scale
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B A C K G R O U N D

Description of the condition

The key symptoms of fibromyalgia (FM) are chronic widespread
pain associated with cognitive dysfunction, physical fatigue and
sleep disturbances (Häuser 2008; Wolfe 2010). Patients oLen
report high disability levels and poor quality of life along with
extensive use of medical care (Winkelmann 2011; Wolfe 1997).
Lacking a specific laboratory test, diagnosis is established by a
history of the key symptoms and the exclusion of somatic diseases
suBiciently explaining the key symptoms (Häuser 2008; Wolfe
2010). For a clinical diagnosis the 1990 and 2010 American College
of Rheumatology (ACR) criteria (Wolfe 1990; Wolfe 2010) and the
Association of the Medical Scientific Societies in Germany (AWMF)
diagnostic criteria (Häuser 2010) can be used. In the past other
standardised criteria have been used to diagnose FM (Smythe 1981;
Yunus 1981).

FM is estimated to aBect 1% to 2% of people in the United States
(Lawrence 2008) and 2.1% to 2.9% in Europe (Branco 2010; Wolfe
2013).

The definite aetiology (causes) of this syndrome remains
unknown. A model of interacting biological and psychosocial
variables in the predisposition, triggering and development of the
chronicity of FM has been suggested (Sommer 2012a). Depression
(Forseth 1999), genes (e.g. 5-hydroxytryptamine 2A receptor 102T/
C polymorphism) (Lee 2012), obesity combined with physical
inactivity (Mork 2010), physical and sexual abuse in childhood
(Häuser 2011), sleep problems (Mork 2012) and smoking (Choi
2010) predict future development of FM. Depression and post-
traumatic stress disorder worsen FM symptoms (Dell' Osso 2012;
Lange 2010).

Several factors are associated with the pathophysiology (functional
changes associated with or resulting from disease) of FM, but
the relationship is unclear. The functional changes include
alteration of pain processing in the brain, reduced reactivity of
the hypothalamus-pituitary-adrenal axis to stress, increased pro-
inflammatory and reduced anti-inflammatory cytokine profiles
(produced by cells involved in inflammation), and disturbances
in neurotransmitters such as dopamine and serotonin (Sommer
2012a). Prolonged exposure to stress, as outlined above, may
contribute to these functional changes (Bradley 2009).

Current treatments for FM are not curative. Drugs (Häuser 2013;
Moore 2011; Tort 2012) and exercise therapies (Busch 2007) aim
to relieve symptoms and improve quality of life and functional
abilities.

Description of the intervention

Behavioural and cognitive behavioural psychological therapies
are the dominant contemporary psychological treatments for a
wide range of health problems, including chronic pain (Morley
2011). Behavioural and cognitive behavioural psychological
therapies are used to manage chronic pain by attempting to
change negative thoughts about pain, and introduce behaviour
modification, including self-management techniques, to improve
function and cope with pain. However, there is no universally
accepted definition of which techniques constitute behavioural
and cognitive behavioural psychological therapies (Morley 2011).
Due to the broad variety of behavioural and cognitive behavioural

psychological therapy techniques, we use in the following context
the term 'cognitive behavioural therapies' (CBTs). For the purposes
of this review we will consider the following techniques (Jensen
2011).

1. Operant therapy, which requires techniques to increase activity,
the inclusion of significant others to reduce reinforcement
of pain behaviours, and the reduction of pain-contingent
medication (Fordyce 1976; Thieme 2003).

2. Traditional cognitive behavioural therapy (CBT), which requires
monitoring of one's own thoughts, feelings and behaviours
with respect to the target symptom (e.g. by a symptom diary)
and the promotion of alternative ways of coping with the
target symptom (also labelled as problem-solving techniques,
self management, coping skills), through methods such as
activity participation and skill-building or practice opportunities
(Bennett 2006).

3. Self management education programmes, which require
information on the clinical picture of FMS, cognitive and
behavioural skills mastery to manage pain and limitations of
daily activities, and modelling as supplied by the facilitators to
target cognitive, behavioral and emotional change (Burckhardt
2005b; Warsi 2003).

4. Acceptance-based CBTs, which include acceptance and
commitment therapy, or contextual CBT or mindfulness-based
cognitive therapy. All these therapies use acceptance techniques
(e.g. mindfulness meditation training) to facilitate a separation
between 'self' and one’s thoughts, feelings and pain experience,
and encourage patients to base their actions on their most
important values as opposed to their immediate feelings,
thoughts and pain (Veehof 2011).

How the intervention might work

CBTs include interventions that are based on the premise that
chronic pain and other symptoms of FM are maintained and
influenced by emotional and cognitive (conscious intellectual
activities such as thinking, reasoning or remembering) as well as
behavioural factors. A typical treatment protocol for traditional
CBT will involve methods aimed directly at assessing the thoughts
associated with pain, the extent of avoidance of unpleasant
thoughts and of painful experiences, and the consequences of
these. A common focus is on strongly held beliefs about pain
and their relationship with behaviour, which typically worsens
the situation in the shorter or longer term. Behavioural methods
focus on the identification of behaviour that is contingent on
pain, or upon events which provide pain relief or comfort, and
the development of behaviour that is contingent instead on
goal achievement related to the values of the individual with
pain (Bennett 2006; Williams 2012). Most CBTs include education
(information on the etiology of the disease including importance of
psychological factors; treatment options; working mechanisms of
psychological and drug therapies).

Why it is important to do this review

The significance of CBTs in the management of FM still needs
to be determined. Systematic narrative and quantitative reviews
on CBTs in FM have had divergent results. Koulil (Koulil 2007)
concluded from six randomized controlled trials (RCTs) that the
eBects on pain, disability and mood were limited, and that it
was mostly CBTs within a multi-component approach that yielded
improvements. Bennett concluded from six RCTs that CBT as a
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single treatment modality did not oBer any distinct advantage over
well-planned group programmes of education or exercise, or both
(Bennett 2006). Thieme and coworkers concluded from 14 studies
that CBTs were superior to controls in most key domains of FMS
post-treatment and at follow-up (Thieme 2009). A recent Cochrane
review on the eBicacy of psychological therapies in chronic pain
syndromes included only six studies with FM patients and did
not present a subgroup analysis of FM patients (Williams 2012).
Another recent review on psychological therapies in FM concluded
that CBTs were eBective in relieving FM symptoms and superior
to other psychological therapies. However, this review included
a combination of CBTs with aerobic exercise (multi-component
therapies) and did not compare the results of CBTs with control
groups (Glombiewski 2010). A meta-analysis on CBTs in FM found
that CBTs were superior to controls in reducing depressed mood
post-treatment but not superior in reducing pain, fatigue, sleep
and limitations in quality of life post-treatment and at follow-
up. This systematic review included trials with mindfulness-based
stress reduction (MBSR) and excluded trials with self management
approaches (Bernardy 2010).

Evidence-based guidelines on the management of FM have given
diBerent grades of recommendation for CBTs. The American
Pain Society (Burckhardt 2005a) gave the highest grade of
recommendation to CBTs based on a qualitative systematic review.
The European League Against Rheumatism only gave a weak
(expert opinion) recommendation for CBTs based on a quantitative
systematic review (Carville 2008). The Association of the Scientific
Medical Societies in Germany gave an open recommendation based
on a quantitative systematic review (Köllner 2012). The Canadian
Pain Society gave a strong recommendation of CBTs based on a
quantitative systematic review (Fitzcharles 2012).

O B J E C T I V E S

To assess the short and long-term benefits and harms of CBTs
compared to control groups in the treatment of FM patients of any
age.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We selected randomized controlled trials (RCTs) of CBTs of any
duration of treatment in FM. According to the eligibility criteria of
The Cochrane Collaboration (Higgins 2011), a trial was eligible if,
on the basis of the best available information, it was judged that
the individuals were definitely or possibly assigned prospectively
to one of two (or more) alternative forms of health care using
random allocation or some quasi-random method of allocation
(such as alternation, date of birth, or case record number). We also
considered cluster-randomized trials to be eligible. We accepted
an attention control, waiting list control, treatment as usual, no
therapy and any other active therapy as controls. We included RCTs
if they:

• were available as a full publication or a report of the RCT in a
peer-reviewed journal or in a database (detailed below);

• had a design that placed a CBT as an active treatment of primary
interest;

• had a credible CBT content (see Types of interventions);

• had 10 or more participants in each treatment arm at the end of
the assessment (Eccleston 2009).

Types of participants

We included patients of any age with a clinical diagnosis of FM by
any published, recognised and standardised criteria (Häuser 2010;
Smythe 1981; Wolfe 1990; Wolfe 2010; Yunus 1981). We included
studies in which FM patients were mixed with patients having
other chronic pain syndromes if the outcomes of FM patients were
reported separately or could be provided on request.

Types of interventions

We included RCTs comparing a credible CBT treatment with
controls. We judged a psychological treatment to be credible if it
was based on an extant CBT model or framework (see Background)
and its delivery was from, or supervised by, a healthcare
professional trained in an extant CBT model or framework. In
addition, the delivery by a lay leader was accepted in the case of self
management education programs. The continuation of previous
therapies as usual care was allowed.

We included trials comparing face-to-face, telephone-based or
internet-based CBTs as an active treatment of primary interest with
controls.

We excluded the following types of psychological therapies from
this review.

• Biofeedback, hypnosis, mindfulness-based stress reduction and
relaxation training as single therapies. These psychological
therapies are also attributed to complementary and alternative
medicine (CAM) (National Institutes of Health 2011) and are
included in another Cochrane review in preparation on mind-
body therapies in FMS (Theadom 2009). Furthermore we
excluded studies that included hypnosis and mindfulness-based
stress reduction as part of a complex CBTs intervention because
it would not be possible to separate the eBects of CBTs from
these therapies.

• Studies with education only: any combination of information on
the symptoms and management of FM, discussion or emotional
support without skills mastery and modelling as supplied by the
facilitators.

• Studies in which CBTs were combined with any other
defined active therapy (physical exercise, physical therapy
or drug therapy with defined extent and intensity (so-called
multicomponent therapy), because it is not possible to separate
the eBects of CBTs from these other active therapies.

Types of outcome measures

We based the selection of outcome measures on the key domains of
FM developed through consensus among experts and FM patients
(Mease 2009), the goals of CBTs (Bennett 2006; Eccleston 2009), the
suggestions of the Initiative of Methods, Measurement and Pain
Assessment in Clinical trials (IMMPACT) (Dworkin 2008; Dworkin
2009) and best practice in the reporting of systematic reviews in
chronic pain (Moore 2010a). We selected outcome measures for
short-term (at final treatment) and long-term (follow-up of at least
six months) eBicacy.

The primary data type was measurement using continuous
scales (Bernardy 2010; Eccleston 2009). We did not meta-analyse
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dichotomous outcome data based on clinical improvement
(responder analysis). These data have been rarely reported in
psychological trials of FMS (Bernardy 2010; Eccleston 2009).
We present in Characteristics of included studies which studies
reported responder analysis for pain and disability and, if reported,
reasons for dropping out. Although standard trial reporting
guidance promotes the definition of major outcomes (Dworkin
2008) most psychological trials in chronic pain do not define an
a priori major outcome. From each trial we selected the measure
considered most appropriate for each of the outcomes. When there
was more than one measure for an outcome we gave preference
to the measure that was most frequently used (Eccleston 2009).
Also, when there was a choice between single-item and multi-item
self report tools, we chose multi-item tools on the basis of inferred
increased reliability (Eccleston 2009).

We analysed outcome measures at final treatment (end of therapy)
and at long-term (at least six months) follow-up. Follow-ups <
six months were not considered for the analysis of long-term
follow-up. If more than one follow-up aLer six months had been
conducted, the results of the final follow-up visit were extracted for
analysis.

Major outcomes

1. Self reported pain at end of treatment and at long-term (at least
six months) follow-up

2. Self reported negative mood at end of treatment and at long-
term (at least six months) follow-up

3. Self reported disability at end of treatment and at long-term (at
least six months) follow-up

4. Acceptability: total dropout rate (patients who terminated the
trial early for any reason during the treatment period (Cipriani
2009)). We analysed reasons for dropout if reported.

Minor outcomes

1. Self reported pain self eBicacy (beliefs in one's capabilities to
manage one's own pain) at end of treatment and at long-term
(at least six months) follow-up

2. Self reported fatigue at end of treatment and at long-term (at
least six months) follow-up

3. Self reported sleep problems at end of treatment and at long-
term (at least six months) follow-up

4. Self reported disease-specific health-related quality of life
(HRQOL) measured by the Fibromyalgia Impact Questionnaire
(FIQ) at end of treatment and at long-term (at least six months)
follow-up

Search methods for identification of studies

Electronic searches

We ran an electronic search in the Cochrane Central Register
of Controlled Trials (CENTRAL (The Cochrane Library 2013, Issue
1), MEDLINE accessed through PubMed (1966 to 15 February
2013), PsycINFO (1966 to 15 February 2013) and  SCOPUS (1980
to 15 February 2013). We searched http://www.clinicaltrials.gov
(website of the US National Institutes of Health) and the World
Health Organization Clinical Trials Registry Platform (ICTRP) (http://
www.who.int/ictrp/en/) for ongoing trials.

We used the search terms fibromyalgia, CBTs and their variations
(see Appendix 1).

Searching other resources

We searched bibliographies from retrieved relevant articles. We
contacted content experts for further possible studies. Our search
included all languages.

Data collection and analysis

Selection of studies

Two review authors (KB, PK) independently scrutinised all the
titles and abstracts and selected studies based on inclusion and
exclusion criteria. A third review author verified the result (WH).

Data extraction and management

Two authors extracted data on the studies (including the methods,
participants, interventions, outcomes, and results) independently
using a specially designed data extraction form (KB, WH).
The types of treatment and reported treatment quality were
rated independently by two authors (KB, WH). We resolved
disagreements by discussion, if necessary a third review author
(AB) was consulted. One author (WH) entered data into Review
Manager (RevMan) 5 (RevMan 2011) and a second author (KB)
validated the entries.

Assessment of risk of bias in included studies

Two review authors (KB, WH) independently assessed the risk
of bias of each included trial. Disagreements were resolved by
discussion and consensus, otherwise a third review author (AB)
acted as arbiter.

For each included study, we assessed risk of bias against key
criteria: random sequence generation; allocation concealment;
blinding of outcome assessment; incomplete outcome data;
and selective outcome reporting, in accordance with methods
recommended by The Cochrane Collaboration (Higgins 2011).
We excluded the option of 'blinding participants and personnel'
because neither therapists nor patients can be blinded to whether
they deliver or receive treatment (Williams 2012).

We explicitly judged each of these criteria as: low risk of bias, high
risk of bias, or unclear (either a lack of information or uncertainty
over the potential for bias) risk of bias. We present the 'Risk of
bias' assessment results in the 'Risk of bias' graph and 'risk of bias'
summary figures.

Assessment of quality of the treatment

We assessed the quality of the treatment using five criteria
(treatment content and setting, treatment duration, manualisation
of the treatment, adherence of the therapist to the manual,
therapist training and client engagement) on a quality rating scale
designed specifically for application to psychological treatment
studies in pain. The total score ranges from 0 to 9 (Yates 2005).
We considered scores 0 to 2 to indicate poor quality, scores 3 to
5 average, and scores 6 to 9 excellent treatment quality (Bernardy
2010).

Assessment of study samples

We extracted demographic data (percentage of women, mean age)
and history of disease (mean durations of chronic widespread pain
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or FMS symptoms) from study samples. We evaluated external
validity of the study samples by checking if patients with depressive
or anxiety disorders were included to assess the representativeness
of study samples for FMS patients in clinical practice (Bernardy
2010). We explicitly judged this criterion using the terms high risk
of limited external validity (patients with depressive or anxiety
disorders were excluded), no risk of limited external validity
(patients with depressive or anxiety disorders were included) and
unclear risk of limited external validity (insuBicient details were
given).

Measures of treatment e?ect

The eBect measures of choice were standardised mean diBerence
(SMD) (when diBerent scales are used to measure outcomes) for
continuous data and risk ratio (RR) for dichotomous data of CBTs
groups and control groups at end of treatment and at final follow-
up. We used a random-eBects model. We expressed precision with
95% confidence intervals (CIs). We used Cohen’s categories to
evaluate the magnitude of the eBect size, calculated by SMD, with
Hedges' g > 0.2 to 0.5 = small eBect size, g > 0.5 to 0.8 = medium
eBect size, and g > 0.8 = large eBect size (Cohen 1988). We labelled
g < 0.2 to be a 'not substantial' eBect size. We converted SMD
to relative and absolute change by multiplying by the baseline
standard deviation from the control group of a 'representative trial,
and relative per cent change by dividing the absolute change by the
baseline mean of the control group from the same representative
trial for some results in the summary of findings table (Bliddal
2009).

Unit of analysis issues

In the case of unit of analysis issues we followed the suggestions
in the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011). In the case of cross-over design we used the
methods of analysis for cross-over trials: we analysed paired data
if available or provided by request. If no paired data were available
we used first-period data. In the case of repeated observations on
participants we selected the longest follow-up from each study. In
the case of diBerent types of CBTs we analysed the diBerent types of
CBTs separately. If diBerent types of CBTs were compared with only
one control group we adjusted the number of patients in the control
group according to the number of patients in the CBT arms. In
the case of diBerent types of control groups we used the following
preference for comparison with CBTs: attention control, waiting
list control, treatment as usual, no therapy, and any other active
therapy. We did not combine diBerent types of control groups.

Dealing with missing data

Where means or standard deviations (SDs) were missing, we
attempted to obtain these data through contacting the trial
authors. Where SDs were not available from trial authors, we
calculated them from t values, confidence intervals or standard
errors, where reported in articles (Higgins 2011). If these data
were not available, we substituted the missing SD by a validated
imputation method (Furukawa 2006).

Assessment of heterogeneity

We extracted demographic (average age, percentages of women)
and clinical characteristics of the patients (duration of FMS
symptoms) as well as study characteristics (country and setting of
study, type and duration of CBTs) as potential sources of clinical

heterogeneity. We used the I2 statistic to describe the percentage
variability of eBect estimates that is due to heterogeneity. We
combined results in a meta-analysis using a random-eBects model.

I2 values above 50% indicate high heterogeneity, between 25% and
50% moderate heterogeneity, and below 25% low heterogeneity.

Assessment of reporting biases

We avoided language publication bias by including studies
irrespective of the language of publication.

We addressed publication bias by visual inspection of funnel plots
and tests for funnel plot asymmetry (Begg 1994; Egger 1997) when
there were at least 10 studies included in the meta-analysis (Higgins
2011).

We addressed outcome reporting bias by checking if the means
and SDs of all primary and secondary outcomes, as outlined in the
methods section of the published studies, had been reported or had
been provided on request.

Data synthesis

We examined the combined results using a random-eBects model
(inverse variance method) because this model is more conservative
than the fixed-eBect model and incorporates both within-study
and between-study variance and because we expected clinical and
statistical heterogeneity. We used the GRADE approach to grade
the quality of evidence (Brozek 2009; Higgins 2011). We used the
soLware GradePro (Guyatt 2006). We presented a 'Summary of
findings' table with the major outcomes (pain, disability, mood, and
acceptability).

The numbers needed to treat for an additional outcome of
benefit (NNTB) for continuous variables (pain, fatigue, sleep
problems, negative mood, disability, disease-specific quality of life,
self reported pain self eBicacy) were calculated using the Wells
calculator soLware available at the Cochrane Musculoskeletal
Group editorial oBice, which estimates the proportion of patients
who will benefit from treatment from SMDs. The estimation of
responders is nearly independent from the minimally important
diBerence (MID) (Norman 2001). We used a minimal clinically
important diBerence of 15% for the calculation of NNTB from SMDs
for all continuous outcomes.

Subgroup analysis and investigation of heterogeneity

We analysed the eBects of all types of CBTs pooled together
compared to all types of control groups pooled together for
major and minor outcomes. We performed subgroup analyses of
the eBicacy of the diBerent types of CBTs (operant (behavioural)
therapies, traditional cognitive behavioural therapies, self
management approaches, acceptance-based cognitive behaviour
therapies); face-to-face versus other (telephone, internet-based)
CBTs; CBTs in adults (persons ≥18 years) versus children and
adolescents (persons < 18 years); and diBerent types of control
groups (attention controls, active controls and other types of
controls [treatment as usual, waiting list control]) compared to
all types of CBTs pooled together. At least two studies should be
available for subgroup analysis. We tested for subgroup diBerences
using the test of interaction (Altman 2003).

We performed a subgroup analysis of ultra-short (< 5 sessions),
short-term (5 to 25 sessions) and long-term CBTs studies (> 25
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sessions) with the primary outcome measures of pain, negative
mood and disability to test for dosage eBects. We performed
a subgroup analysis of studies with low, moderate and high
reported treatment quality to test for eBects of treatment quality on
outcomes. We expected better treatment outcomes in studies with
high treatment quality compared to studies with low treatment
quality.

Sensitivity analysis

We performed sensitivity analysis of all types of CBTs pooled
together compared to all types of control groups pooled together
for the three primary outcomes of pain, mood and disability: a)
based on the need to substitute means, SDs, or both, by excluding
studies with substituted values or values visually extracted from
figures; b) based on the risk of bias by excluding studies with high
and unclear selection bias, studies with high and unclear attrition
bias, studies with high and unclear reporting bias, and studies
with high and unclear risk of limited external validity; c) (post hoc
decision) excluding studies with < 20 participants per treatment
arm in accordance with the Cochrane reviews on psychological

therapies for the management of chronic pain in children and
adolescents (Eccleston 2012) and in adults (Williams 2012).

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies; Characteristics of studies awaiting classification

Results of the search

We identified 1519 studies. We excluded 1477 references as they did
not fulfil inclusion criteria related to the interventions evaluated in
this review. We identified 42 studies potentially related to CBTs, and
the full text was obtained for each of them. Of these 42 studies, 15
did not meet the inclusion criteria and were excluded. Four studies
which were identified by a second and third search were included
in Characteristics of studies awaiting classification for a total of 23
studies with 24 pairs of study arms to be included in the analysis
(Figure 1).
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Figure 1.   Study flow diagram.
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The following studies are awaiting classification and will be
included in the update of this review: Three studies with cognitive
behavioural therapy (Jensen 2012; Sanchez 2012; Martinez 2013)
and one study with acceptance and commitment therapy (Wicksell
2012) which were found in the second search of 28 February 2012
and in the third search of 28 August 2013.

Included studies

The main characteristics of the studies are summarized in Table 1.

Settings

Twenty-three studies with 24 pairs of study arms were analysed.
Twelve studies were conducted in Europe (Alda 2011; Burckhardt
1994; Castel 2009; Castel 2012; Luciano 2011; Miro 2011; Redondo
2004; Soares 2002; Thieme 2003; Thieme 2006; Vlayen 1996; Wigers
1996), 10 in North America (Ang 2010; Edinger 2005; Kashikar-
Zuck 2005; Kashikar-Zuck 2012; King 2002; Nicassio 1997; Oliver
2001; Rooks 2007; Williams 2010; Woolfolk 2012) and one in South
America (Falcao 2008). Four studies had been conducted before
2000 (Burckhardt 1994; Nicassio 1997; Vlayen 1996; Wigers 1996),
the remaining studies were published aLer 2000. All studies but
one (Thieme 2003) were outpatient-based. Three studies were
conducted in primary care (Alda 2011; Luciano 2011; Rooks 2007),
two studies in secondary care (Kashikar-Zuck 2005; Thieme 2003)
and the remaining studies in tertiary care (university centres). All
studies except five (Alda 2011; Kashikar-Zuck 2012; Luciano 2011;
Oliver 2001; Rooks 2007) were single-centre studies.

Types of therapies

Nineteen studies provided traditional CBT (Alda 2011; Ang 2010;
Burckhardt 1994; Castel 2009; Castel 2012; Edinger 2005; Falcao
2008; Kashikar-Zuck 2005; Kashikar-Zuck 2012; King 2002; Luciano
2011; Miro 2011; Nicassio 1997; Redondo 2004; Soares 2002; Thieme
2006; Vlayen 1996; Wigers 1996; Woolfolk 2012), three studies
provided self management education (Oliver 2001; Rooks 2007;
Williams 2010) and two studies provided operant therapy (Thieme
2003; Thieme 2006). All studies were conducted by live face-to-
face contact except one study which was provided by the internet
(Williams 2010) and one which was delivered by telephone (Ang
2010). The median duration of all CBTs was 10 (5 to 54) weeks. The
median number of sessions was 10 (6 to 60) and the median total
hours was 18 (3 to 102) hours.The median of follow-ups which were
performed by 17 of 23 studies was 6 (3 to 48) months. Fourteen
studies performed follow-ups at equal to or greater than six months
(Alda 2011; Burckhardt 1994; Castel 2012; Edinger 2005; Kashikar-
Zuck 2012; Nicassio 1997; Redondo 2004; Rooks 2007; Soares 2002;
Thieme 2003; Thieme 2006; Vlayen 1996; Wigers 1996; Woolfolk
2012).

Controls

Two studies used waiting list controls (Burckhardt 1994; King 2002),
two studies used attention controls (Soares 2002; Thieme 2006),
eight studies used active controls (Kashikar-Zuck 2005; Kashikar-
Zuck 2012; Miro 2011; Nicassio 1997; Redondo 2004; Rooks 2007;
Thieme 2003; Vlayen 1996), the remaining studies compared CBTs
to treatment as usual.

Patients

A total of 1073 patients in treatment groups and 958 patients in
control groups were included in the analysis. The median number

of patients in CBTs groups was 36 (14 to 207), in controls 30
(11 to 193). Participants were referred and recruited from a wide
range of healthcare settings and other sources (self-help groups,
media advertisements). The median percentage of women in CBTs
groups was 96% (89% to 100%). Ten studies included only women
(Ang 2010; Burckhardt 1994; Falcao 2008; Kashikar-Zuck 2005; King
2002; Miro 2011; Redondo 2004; Soares 2002; Thieme 2003; Thieme
2006). The median of the mean age was 47.5 (15.2 to 55.4) years.
Two studies included only children and adolescents (Kashikar-Zuck
2005; Kashikar-Zuck 2012); the other studies included only adults.
The median percentage of Caucasians was 93% (79% to 100%).
The percentage of Caucasians in the whole sample was probably
high because most European studies did not report ethnicity of
the patients included. The studies used diBerent criteria of disease
duration. Therefore, we did not calculate median values. Overall,
the studies included patients with a long disease duration (more
than five years) except in three studies (Falcao 2008; Miro 2011;
Soares 2002) which reported a disease duration of less than five
years. Disease duration in children and adolescents was reported
to be three years in one study (Kashikar-Zuck 2012).

Diagnosis of FM

FM was diagnosed in the two studies with children and adolescents
(Kashikar-Zuck 2005; Kashikar-Zuck 2012) according to the Yunus
criteria (Yunus 1981). Of the studies with adults, one study (Wigers
1996) used the Smythe criteria (Smythe 1981). The remaining
studies used the American College of Rheumatology (ACR) 1990
classification criteria (Wolfe 1990) for diagnosis.

Exclusion of anxiety or depressive disorder

Twelve studies included patients with depressive or anxiety
disorders, or both (Alda 2011; Ang 2010; Burckhardt 1994; Castel
2009; Castel 2012; King 2002; Nicassio 1997; Luciano 2011; Thieme
2006; Wigers 1996).

Reported treatment quality

Three studies had a low (Castel 2009; Nicassio 1997; Vlayen 1996),
12 studies had a moderate (Burckhardt 1994; Edinger 2005; Falcao
2008; King 2002; Luciano 2011; Oliver 2001; Redondo 2004; Rooks
2007; Soares 2002; Thieme 2003; Wigers 1996; Woolfolk 2012) and
nine studies had a high treatment quality (Alda 2011; Ang 2010;
Castel 2012; Kashikar-Zuck 2005; Kashikar-Zuck 2012; Miro 2011;
Thieme 2006; Williams 2010) (see Table 2).

Major outcomes

Pain was assessed by a visual analogue scale (VAS) in 12 studies
(Alda 2011; Ang 2010; Burckhardt 1994; Falcao 2008; Kashikar-Zuck
2005; Kashikar-Zuck 2012; Luciano 2011; Miro 2011; Redondo 2004;
Rooks 2007; Wigers 1996; Woolfolk 2012), by a numeric rating scale
in five studies (Castel 2009;Castel 2012; Thieme 2003; Thieme 2006;
Williams 2010), by the McGill Pain Questionnaire in three studies
(Edinger 2005; Soares 2002; Vlayen 1996) and by a scale with a
composed score by one study (Nicassio 1997).

Negative mood was assessed by the Beck Depression Inventory
in five studies (Falcao 2008; Redondo 2004; Rooks 2007; Vlayen
1996; Woolfolk 2012), by a single item visual analogue scale (VAS
scale) in four studies (Burckhardt 1994; Castel 2009; Luciano 2011;
Wigers 1996), by the Center for Epidemiological Studies Depression
Scale in three studies (Nicassio 1997; Oliver 2001; Williams 2010),
by the Hospital Anxiety and Depression Scale in two studies
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(Castel 2012; Miro 2011), by the Children Depression Inventory in
two studies (Kashikar-Zuck 2005; Kashikar-Zuck 2012), and in one
study each by the Patient Health Questionnaire 8 (Ang 2010), the
Profile of Mood States (Edinger 2005), the depression subscale of
the Multidimensional Pain Inventory (MPI) (Thieme 2003) and the
Hamilton Rating Scale Depression (Alda 2011).

Disability was assessed by a single item VAS scale in seven studies
(Alda 2011; Ang 2010; Burckhardt 1994; Castel 2009; Castel 2012;
Falcao 2008; Luciano 2011), by the Short Form Health Survey
(SF)-36 subscale physical functioning in three studies (Rooks
2007; Williams 2010; Woolfolk 2012), in two studies each by the
MPI disability subscale (Thieme 2003; Thieme 2006) and by the
Functional Disability Index (Kashikar-Zuck 2005; Kashikar-Zuck
2012), and in one study by the quality of well-being index (Nicassio
1997).

Dropout rates suitable for analysis with reasons for discontinuation
were reported by 17 studies (Alda 2011; Ang 2010; Burckhardt 1994;
Falcao 2008; Kashikar-Zuck 2005; Kashikar-Zuck 2012; Luciano
2011; Miro 2011; Oliver 2001; Redondo 2004; Rooks 2007; Soares
2002; Thieme 2003; Thieme 2006; Vlayen 1996; Wigers 1996;
Williams 2010).

Minor outcomes

Self reported pain self eBicacy was assessed by the Self EBicacy
Pain Scale in four studies (Burckhardt 1994; King 2002; Oliver 2001;
Rooks 2007), in two studies by the Chronic Pain Self EBicacy Scale
(Redondo 2004; Woolfolk 2012), and in one study each by the
Coping Strategies Questionnaire (Vlayen 1996), the Arthritis Self
EBicacy Scale (Soares 2002), the Pain Castastrophizing Scale (Alda
2011), the Pain Coping Questionnaire (Kashikar-Zuck 2005), the
Pain Management Inventory (Nicassio 1997), the MPI Pain Coping
Scale (Thieme 2003) and the Pain-related Self-statements Scale
(Thieme 2006).

Fatigue was assessed by a single item VAS scale in 10 studies (Alda
2011; Ang 2010; Burckhardt 1994; Castel 2009; Castel 2012; Falcao
2008; Luciano 2011; Redondo 2004; Rooks 2007; Wigers 1996) and
in one study by the Multidimensional Fatigue Inventory (Williams
2010).

Sleep problems were assessed by single item VAS scale in three
studies (Kashikar-Zuck 2012; Redondo 2004; Wigers 1996) and in
one study each by the Karolinska Sleep Questionnaire (Soares
2002), the Insomnia Symptom Questionnaire (Edinger 2005), the
Pittsburg Sleep Quality Index (Miro 2011) and the SF-36 Sleep Scale
(Williams 2010).

Disease-specific health-related quality of life was assessed by
the FIbromyalgia Impact Questionnaire in 12 studies (Alda 2011;
Burckhardt 1994; Castel 2009; Castel 2012; Falcao 2008; Luciano
2011; Miro 2011; Oliver 2001; Redondo 2004; Rooks 2007; Soares
2002; Thieme 2006).

Excluded studies

Fourteen studies were excluded: four studies because they were not
randomised studies (Anderson 2007; De Voogd 2003; Goldenberg
1994; Lommel 2011), two studies because the predefined criteria
of CBTs were not met (Carleton 2011; Goeppinger 2009), two
studies because no separate data from FM patients were reported
and were not provided on request (Haugli 2008; Solomon 2002),
two studies because of < 10 patients per treatment arm (Garcia
2006; Martinez-Valero 2008), one study because of the combination
of CBT with psychodynamic therapy (Langford 2010), and one
study each because the authors did not report the continuous
outcomes assessed and did not provide these outcomes on request
(Williams 2002), because no details of FM diagnosis were reported
(Stuifbergen 2010) and because FM diagnosis was not established
according to the inclusion criteria of the study (Lorig 2008).

Risk of bias in included studies

Risk of bias could not be properly assessed in some studies due
to poor method reporting. Most of the studies reviewed were
published prior to the standardisation of RCT reporting, established
by the CONSORT statement (Schulz 2010). In general, the risk of
bias of included studies was high for incomplete outcome data
and selective reporting (Figure 2, Figure 3 for risk of bias summary
and graph). Only two studies were without any risk of bias (Alda
2011; Williams 2010). Detailed information regarding risk of bias
assessments of every study are given in the Characteristics of
included studies table. Moreover, individual treatment groups were
relatively small in size, which makes them susceptible to random
chance and small sample bias.

 

Cognitive behavioural therapies for fibromyalgia (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

16



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.

 
 

Cognitive behavioural therapies for fibromyalgia (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

17



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3.   (Continued)

 
Allocation

Reported random sequence generation was adequate in 13 studies
(Alda 2011; Falcao 2008; Kashikar-Zuck 2005; Kashikar-Zuck 2012;
King 2002; Luciano 2011; Miro 2011; Nicassio 1997; Redondo 2004;
Rooks 2007; Wigers 1996; Williams 2010; Woolfolk 2012). Reported
allocation concealment was adequate in seven studies (Alda 2011;
Falcao 2008; Kashikar-Zuck 2005; Kashikar-Zuck 2012; Miro 2011;
Rooks 2007; Williams 2010).

Blinding

Ten studies reported blinding of the outcome assessor (Alda 2011;
Castel 2012; Falcao 2008; Kashikar-Zuck 2005; Kashikar-Zuck 2012;
King 2002; Luciano 2011; Miro 2011; Williams 2010; Woolfolk 2012).

Incomplete outcome data

Only 11 studies performed an intention-to-treat (ITT) analysis (Alda
2011; Castel 2012; Kashikar-Zuck 2012; King 2002; Luciano 2011;
Redondo 2004; Soares 2002; Thieme 2006; Wigers 1996; Williams
2010; Woolfolk 2012).

Selective reporting

Visual inspection of funnel plots was not indicative of publication
bias. In the Egger’s test the intercept of the eBect size on pain at
end of treatment was -0.96 (95% CI -3.49 to 1.57) with t = 0.79 (two-
tailed P = 0.46). In the Begg’s test Kendall’s tau without continuity
correction was -0.08 and z = 0.56 (two-tailed P = 0.43). Both tests
were not indicative of publication bias.

Fourteen studies reported all study outcomes or provided these
data on request (Alda 2011; Castel 2009; Castel 2012; Falcao 2008;
Kashikar-Zuck 2005; Kashikar-Zuck 2012; Luciano 2011; Nicassio
1997; Redondo 2004; Rooks 2007; Thieme 2003; Thieme 2006;
Wigers 1996; Williams 2010). Nine authors (Ang 2010; Burckhardt
1994; Edinger 2005; King 2002; Miro 2011; Oliver 2001; Soares 2002;
Vlayen 1996; Woolfolk 2012) did not provide missing outcomes on
request.

E?ects of interventions

See: Summary of findings for the main comparison; Summary
of findings 2 Cognitive behavioural therapies versus controls for
fibromyalgia

Of the 15 analyses which compared CBTs with controls, 14 had
high heterogeneity and one had moderate heterogeneity. In the
subgroup analyses, the heterogeneity of the eBect size of operant
therapy on pain and disability at end of treatment was > 90%,
which is indicative of highly inconsistent findings of the two operant
therapy studies (Thieme 2003; Thieme 2006). Subgroup analyses
revealed that the high heterogeneity was due to studies with active
controls and that heterogeneity in studies with other types of
controls was low to moderate (Appendix 2).

Some missing SDs of one study (Burckhardt 1994) had to be
calculated by a validated imputation method. Means from one
study (Woolfolk 2012) had to be extracted from figures.

CBTs versus controls at end of treatment

Major outcomes

Twenty-one studies with 1453 participants were entered into an
analysis of the eBects of CBTs on pain. CBTs had a small eBect size
on pain of -0.29 (95% CI -0.47 to -0.11) (Figure 4). Nineteen studies
with 1649 participants were entered into an analysis of the eBects
of CBTs on negative mood. CBTs had a small eBect size on mood
of -0.33 (95% CI -0.49 to -0.17) (Figure 5). Sixteen studies of 1234
participants were entered into an analysis of the eBects of CBTs on
disability. CBTs had a small eBect size on disability of -0.30 (95% CI
-0.51 to -0.08) (Figure 6). Twenty-one studies with 1914 participants
were entered into an analysis of the acceptability of CBTs. The risk
ratio of dropping out for any reason did not diBer between CBTs
(15.4%) and controls (14.5%) (RR 0.94; 95% CI 0.65 to 1.35) (see
Summary of findings for the main comparison).
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Figure 4.   Forest plot of comparison: 1 Cognitive behavioural therapies versus controls at end of treatment,
outcome: 1.1 Pain.
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Figure 5.   Forest plot of comparison: 1 Cognitive behavioural therapies versus controls at end of treatment,
outcome: 1.2 Negative mood.
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Figure 6.   Forest plot of comparison: 1 Cognitive behavioural therapies versus controls at end of treatment,
outcome: 1.3 Disability.

 
Minor outcomes

Eleven studies with 1047 participants were entered into an analysis
of the eBects of CBTs on pain self eBicacy. CBTs had a small eBect
size on pain self eBicacy of -0.49 (95% CI -0.80 to -0.17). Eleven
studies with 910 participants were entered into a study of the
eBects of CBTs on fatigue. CBTs had a small eBect size on fatigue of
-0.25 (95% CI -0.49 to -0.02). Eight studies of 422 participants were
entered into a study of the eBects of CBTs on sleep problems. The
overall eBect on CBTs on sleep problems was -0.40 (95% CI - 0.85
to 0.05), which was not statistically significant (P = 0.06). Thirteen
studies of 1238 participants were entered into a study of the eBects
of CBTs on disease-specific quality of life. CBTs had a small eBect
size on disease-specific quality of life of -0.23 (95% CI -0.38 to -0.08)
(see Summary of findings 2).

CBTs versus controls at long-term follow-up

Major outcomes

FiLeen studies with 893 participants were entered into an analysis
of the eBects of CBTs on pain. CBTs had a small eBect size on pain
of -0.40 (95% CI -0.62 to -0.17). Twelve studies with 792 participants
were entered into an analysis of the eBects of CBTs on negative
mood. CBTs had a small eBect size on negative mood of -0.43 (95%
CI -0.75 to -0.11). Ten studies of 735 participants were entered into
an analysis of the eBects of CBTs on disability. CBTs had a moderate
eBect size on disability of -0.52 (95% CI -0.86 to -0.18) (see Summary
of findings for the main comparison).

Minor outcomes

Nine studies of 617 participants were entered into an analysis of the
eBects of CBTs on pain self eBicacy. CBTs had a moderate eBect size
on pain self eBicacy of -0.75 (95% CI -1.27 to -0.24). Six studies of
429 participants were entered into a study of the eBects of CBTs on
fatigue. CBTs had a small eBect size on fatigue of -0.46 (95% CI -0.77
to -0.15). Six studies of 425 participants were entered into a study of
the eBects of CBTs on sleep problems. The overall eBect of CBTs on
sleep problems of -0.64 (95% CI -1.31 to 0.03) was not statistically
significant. Six studies of 425 participants were entered into a study
of the eBects of CBTs on disease-specific quality of life. The overall
eBect of CBTs on disease-specific quality of life of -0.19 (95% CI -0.58
to 0.21) was not statistically significant (see Summary of findings 2).

Subgroup analyses

Di#erent types of CBTs

a. End of treatment

There were no statistically significant subgroup diBerences for the

outcomes pain (Chi2 = 0.69, P = 0.71) (Analysis 1.1), negative mood

(Chi2 = 5.17, P = 0.08) (Analysis 1.2), disability (Chi2 = 1.45, P = 0.48)

(Analysis 1.3) and pain self eBicacy (Chi2 = 2.11, P = 0.35) (Analysis
1.4). The eBect sizes of operant therapy and self management
education on these outcomes were not statistically significant. The
eBect size of operant therapy on pain was -0.67 (95% CI -2.56 to
1.23; P = 0.49) and of self management education was 0.02 (95% CI
-0.81 to 0.84; P = 0.97). Operant therapy had a small eBect size on
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disability of -0.30 (95% CI -0.44 to -0.17; P < 0.0001) (Analysis 1.3).
The eBect size of operant therapy on negative mood was -0.90 (95%
CI -2.12 to 0.42; P = 0.18) and of self management education was
-0.10 (95% CI -0.27 to 0.07; P = 0.26) (Analysis 1.2). The eBect size
of operant therapy on disability was -0.88 (95% CI -3.10 to 1.33); P
= 0.43) and of self management education was 0.07 (95% CI -0.60
to 0.74; P = 0.06) (Analysis 1.3). The eBect size of operant therapy
on pain self eBicacy was -1.18 (95% CI -3.01 to 0.64; P = 0.20) and
of self management education was -0.18 (95% CI -0.39 to 0.04; P =
0.11) (Analysis 1.4).

b. Long-term follow-up

There was no statistically significant group diBerence between

traditional CBT and operant therapy on pain (Chi2 = 3.46, P = 0.06)

(Analysis 2.1) but there was on negative mood (Chi2 = 6.9, P =

0.0009) (Analysis 2.2), disability (Chi2 = 12.34, P = 0.0004) (Analysis

1.3), pain self eBicacy (Chi2 = 3.71, P = 0.05) (Analysis 1.4), fatigue

(Chi2 = 3.89, P = 0.05) (Analysis 2.5) and sleep problems (Chi2 = 7.03,
P = 0.008) (Analysis 2.6) favouring operant therapy; and in HRQOL

(Chi2 = 3.92, P = 0.05) Analysis 2.7) favouring traditional CBT. Of note,
the eBect sizes of operant therapy on pain (-1.27; 95% CI -2.30 to
-0.24; P = 0.02), negative mood (-1.28; 95% CI -1.97 to -0.49; P =
0.003), disability (-1.68; 95% CI -2.40 to -0.96; P < 0.0001) and pain
self eBicacy (-1.02; 95% CI -1.59 to -0.46; P = 0.02) were large and
statistically significant. The eBect size of traditional CBT on pain of
-0.28 (95% CI -0.43 to -0.14; P = 0.001) was small and on negative
mood of (-0.28; 95% CI -0.58 to 0.02; P = 0.07) was not statistically
significant; on disability (-0.32; 95% CI -0.55 to -0.09; P = 0.007) the
eBect size was small and statistically significant. No study with self
management education performed long-term follow-up.

Types of controls

The eBect sizes of CBTs on pain, negative mood and disability
at end of treatment and at long-term follow-up compared to
active controls were not statistically significant. The eBect sizes of
CBTs on pain, negative mood and disability at end of treatment
compared to attention controls were only statistically significant for
negative mood, but not for pain and disability at end of therapy.
The eBects sizes of CBTs on pain, disability and negative mood
compared to treatment as usual and waiting list control at end
of treatment were small and statistically significant. The eBect
sizes of CBTs on pain and on disability at long-term follow-up
compared treatment as usual or waiting list control were small
and statistically significant, the one on negative mood was not
statistically significant (Appendix 2).

Type of delivery of treatment

The eBect sizes of internet or telephone therapy CBTs on pain,
negative mood and disability at end of treatment were not
statistically significant. The eBect sizes of face-to-face CBTs on pain,
negative mood and disability at end of treatment were small and
statistically significant (Appendix 3).

Age of study participants

The eBect size of traditional CBT on pain at end of treatment in
children and adolescents was small and statistically significant. The
eBect sizes on negative mood and disability at end of treatment
were not statistically significant. The eBect sizes of traditional CBT
on pain, negative mood and disability in adults at end of treatment
were small and statistically significant (Appendix 4).

Treatment duration

Two studies which did not report treatment duration (Williams
2010; Woolfolk 2012) were excluded from this analysis. One study
(Ang 2010) with < five hours was labelled 'ultra-short term' CBTs.
This study had no statistically significant eBects on pain and
disability at end of treatment. Studies with > 25 hours (Castel 2012;
Falcao 2008; Thieme 2006; Wigers 1996) and > 50 hours (Soares
2002; Thieme 2003) were included in a group labelled 'long-term'
CBTs. At end of treatment, the eBect sizes of long-term CBTs on
pain and disability were not statistically significant, the eBect size
on negative mood was moderate and statistically significant. The
remaining studies with a study intensity of 5 to 25 hours were
included in a group labelled 'short-term' CBTs. At end of treatment,
the eBect sizes of short-term CBTs on negative mood and disability
were small and statistically significant, the eBect size on pain was
not statistically significant (Appendix 5).

Reported treatment quality

The eBect sizes of CBTs with low reported treatment quality on
pain, negative mood and disability at end of treatment were not
statistically significant. The eBect sizes of CBTs with moderate
reported treatment quality on pain and negative mood at end of
treatment were small and statistically significant, the eBect size on
disability was not statistically significant. The eBect sizes of CBTs
with high reported treatment quality on pain and negative mood at
end of treatment were small and statistically significant, the eBect
size on disability was not statistically significant (Appendix 6).

Sensitivity analyses

Removing studies with data substituted or extracted from figures,
with selection bias, with attrition bias, with reporting bias, without
ITT, and with exclusion of patients with depressive or anxiety
disorders did not change the magnitude and significance of the
eBect sizes of CBTs on pain, negative mood and disability at end of
treatment; except that the eBect size of CBTs on disability at end
of treatment was not statistically significant aLer excluding studies
with data extracted from figures or substituted values. Moreover,
the eBect size of CBTs on pain and disability was not statistically
significant in studies aLer excluding studies which did not include
patients with depressive or anxiety disorders, or both. Removing
studies with < 20 participants per treatment arm did not change
the magnitude and significance of the eBect sizes of CBTs on pain,
negative mood and disability at end of treatment (Appendix 7).

D I S C U S S I O N

Summary of main results

Low quality evidence from 20 trials (1382 patients with FM)
indicates that CBTs provided a small decrease in pain at the end
of about 12 weeks treatment, and from 14 trials (822 patients with
FM) that CBTs provided a small decrease in pain at the end of about
six months follow-up. Low quality evidence from 18 trials (1578
patients with FM) indicates that CBTs provided a small decrease
in negative mood at the end of about 12 weeks treatment, and
from 11 trials (721 patients with FM) that CBTs provided a small
decrease of negative mood at the end of about six months follow-
up. Low quality evidence from 15 trials (1163 patients with FM)
indicates that CBTs provided a small decrease in disability at the
end of about 12 weeks treatment, and from nine trials (664 patients
with FM) that CBTs provided a moderate decrease in disability
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at the end of about six months follow-up (Summary of findings
for the main comparison). Subgroup analyses demonstrated that
positive eBects of CBTs were only detectable for CBT at end of
treatment and at long-term follow-up and for operant therapy at
follow-up, but not for operant therapy at end of treatment and
not for self management education programs at end of treatment.
Positive eBects were only verifiable for face-to-face CBTs but not
for internet-based and telephone-based CBTs at end of treatment.
Positive eBects were only traceable in the comparison of CBTs with
treatment as usual and waiting lists controls but not with other
active treatments (for example aerobic exercise) or with attention
control (except negative mood) at end of treatment. Studies which
included patients with anxiety and depression disorders exerted
only a reduction of negative mood but not of pain and disability at
end of treatment.

Overall completeness and applicability of evidence

The tests conducted were not indicative of a publication bias.
Nevertheless, we cannot rule out the possibility that negative study
results with CBTs had not been published or had been missed by
our search strategy.

The applicability (external validity) of evidence is strong for the
following reasons. 1. The studies were not only performed in
university centres but also in primary and secondary care. 2.
Patients with anxiety or depressive disorder, or both, which are
frequently associated with FM were included in some studies. 3.
Subgroup analysis demonstrated the eBicacy of CBTs in children
and adolescents and in adults. However, the majority of the
patients were middle-aged Caucasian women, making it diBicult
to apply the results to the total FM population, especially to
male and non-Caucasian patients. No study performed a subgroup
analysis for male and non-Caucasian patients. In summary, the
external validity of CBTs studies in FM is much stronger than in
the phase III clinical trials for drugs approved for FM treatment
by the Food and Drug Administration (duloxetine, milnacipran and
pregabalin). These studies were conducted only in research centres
and excluded patients with anxiety and depressive disorder, except
the duloxetine studies (Sommer 2012b).

Quality of the evidence

The quality of evidence of this review was based on the data
presented in peer reviewed journals and some additional details
which were provided on request by the study authors. The overall
quality of evidence for the primary outcomes in the majority of
studies was low (Summary of findings for the main comparison)
due to studies without or with unclear randomisation, allocation
concealment, ITT analysis and selective reporting. However,
sensitivity analyses demonstrated that the study results were
robust against these risks of bias.

Potential biases in the review process

We cannot be certain that other studies that have not been
published (with positive or negative results) were not identified.

We might have underestimated the methodological and treatment
quality of some studies which might not have reported some details
required for the treatment quality score used. We relied on the
reported data for quality assessment and did not ask authors for
further details because we did not want to introduce a 'response'
bias. We have experienced in previous reviews on psychological

therapies that it was impossible to get any details, on request, of
studies conducted before 2005 (Bernardy 2010; Bernardy 2011).
Even some authors of studies conducted aLer 2010 did not respond
to our requests for outcomes not reported for this review.

EBicacy outcomes were analysed by some studies using last
observation carried forward to impute for missing data. This
procedure may lead to an overestimation of eBicacy. However,
the recommended baseline observation carried forward method
(Moore 2010b) has been used by some other studies.

We had to calculate missing values by established imputation
methods and to extract data from figures, for one study each.
Excluding these studies from analyses did not change the
significance and magnitude of the eBect sizes.

The results of subgroup analyses are not robust due to the small
number of studies in the operant and self-management group and
in the internet/telephone-based groups.

Agreements and disagreements with other studies or
reviews

The results of this review were more favourable for CBTs than
previous reviews on CBTs in FM which searched the literature to
June 2009 (Bernardy 2010) and December 2010 (Köllner 2012).
By including new studies with large sample sizes and positive
results into this review, positive eBects of CBTs on pain, fatigue
and disability could be demonstrated that were not detectable
in our previous reviews (Bernardy 2010; Köllner 2012). Positive
eBects of CBTs on depression and self eBicacy pain in FM patients
were demonstrated in the previous reviews (Bernardy 2010; Köllner
2012)..

A Cochrane review on psychological therapies in chronic pain
syndromes, except headache, in adults searched the literature until
September 2011 (Williams 2012). The authors found that CBTs had
small positive eBects on disability, but not on pain or mood, when
compared with active controls. CBTs had small to moderate eBects
on pain, disability and mood at end of treatment when compared
with treatment as usual or waiting list. All except a small eBect
on mood disappeared at follow-up. Subgroup analyses stratified
according to the type of pain syndrome were not conducted.
Our results are mainly in line with this review (Williams 2012): in
FM, CBTs were only superior with small eBect sizes in reducing
pain, negative mood and disability at the end of treatment when
compared to treatment as usual and waiting list but not when
compared to attention controls (except for negative mood) and to
other active therapies such as exercise.

A Cochrane review on psychological therapies in chronic pain
syndromes in children and adolescents searched the literature until
August 2008 (Eccleston 2012). The authors included one study in FM
(Kashikar-Zuck 2005). They found a significant and large eBect of
CBTs compared to controls in non-headache treatments on pain at
end of treatment and at long-term follow-up (Eccleston 2012). The
eBects of the two studies of CBTs in FM children and adolescents
compared to controls were small and statistically significant on
pain at end of treatment but were not statistically significant on
negative mood and disability.

Of note, the eBects of operant therapy compared to active controls
in FM were not statistically significant at end of treatment, but they
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were large and statistically significant at long-term follow-up in this
review. This time-dependent eBicacy of operant therapy in FM has
not been suBiciently outlined by previous reviews on CBTs in FM
(Bernardy 2010)).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Traditional cognitive behavioural therapy and operant therapy
reduce the key symptoms of FM aLer six months. These types
of therapies should be oBered face-to face. The limited data
available on internet- or telephone-based CBTs do not allow a
recommendation to use this type of delivery. Treatment intensity
should be between five and 25 hours. Evidence was not found for
benefit of self management programs as single therapy.

Even if the assessment of adverse events in most CBTs studies
was insuBicient and two studies reported a dropout rate of up
to 5% of patients in CBTs groups due to worsening of co-morbid
mental disorders, the risk-benefit ratio of CBTs is more favourable
than that of drugs which have been approved by the US Food and
Drug Administration (FDA) for FM treatment. Adverse events and
dropouts due to adverse events were higher in drug than in CBTs
trials (see Häuser 2010; Sommer 2012b). In addition, the positive
eBects of CBTs, especially of operant therapy, increase within six
months aLer the end of therapy, whereas the positive eBects of
drugs disappear within two weeks aLer the cessation of therapy
(Saxe 2012).

In some countries (for example USA), CBTs might not be easily
available for patients and might be expensive and not covered by
insurance (Rheumatologist Los Angeles 2012). In contrast, aerobic
exercise (for example walking) is available everywhere with very
low costs because it can be carried out by the patient himself
without professional guidance, or aLer a short education. We
found that CBTs were not superior to other active treatments such
as aerobic exercise in the reduction of FM symptoms. However,
aerobic exercise of low to moderate intensity is eBective in
reducing FM key symptoms (pain, fatigue, negative mood) at end
of treatment and long-term follow-up (Busch 2007; Winkelmann
2012), to the same amount as CBTs (Nüesch 2013). Therefore,
aerobic exercise and not CBTs are the first non-pharmacologic
treatment option of choice for FM (Eich 2012). This conclusion is not
based on the results of head-to-head comparisons of CBTs versus
aerobic exercise but on the higher availability and lower costs of
aerobic exercise compared to CBTs.

Implications for research

The following research priorities would help to understand the
eBects of CBTs in FM according to EPICOT (Brown 2006), and to
definitively convince patients, clinicians, researchers and payers of
the benefits of CBTs in FM.

Evidence

No further small sample size studies with low to moderate
methodology and treatment quality comparing CBTs with
treatment as usual are needed. Large and high quality studies
should compare CBTs with an adequate psychological placebo
or best available drug therapy or aerobic exercise. Any new RCT
needs to be designed and reported taking explicit account of the
challenges identified and discussed in this review and in the ones of

psychological therapies in chronic pain in children and adolescents
(Eccleston 2012) and in adults (Williams 2012).

Population (external validity)

Studies are needed in all age groups. Future studies should include
more adolescents, men and seniors. Clinical studies in FM should be
conducted with patient samples representative of clinical practice,
including patients with co-morbid anxiety and depressive disorders
and inflammatory rheumatic diseases. Subgroup analyses should
be performed for these subpopulations. Moreover, studies should
include patients with diBerent disease durations and diBerent
severity levels all over the world.

Intervention (treatment quality)

Standardised empirical protocols should be used. Therapists
providing interventions in trials should have been trained in
the use of the protocol. Therapist adherence to the protocol
(treatment integrity) and patient adherence to behavioural skill
training (treatment uptake) should be monitored (Kashikar-Zuck
2010). Attendance rates should be reported. Future intervention
studies should be designed to assess dose–response curves for
improvement of FM symptoms and evaluate follow-up periods
following completion of the active intervention period. These
studies should include ongoing, intermittent assessment of CBTs
interventions and FM outcome measures to understand the
stability of responses and program characteristics (intensity,
duration, frequency) needed to maintain gains.

Comparisons

An attention control with the same amount of time spent
with the patients by therapists with the same experience in
psychotherapy as in the treatment groups is the gold standard to
control for unspecific eBects of psychological therapies (Kashikar-
Zuck 2010; Wampold 2005). Of note, the superiority of CBTs
over controls which we found in this review is based on the
comparison of CBTs with treatment as usual and waiting list
control, which were inadequate according to the gold standard. A
recent large trial with mindfulness-based stress reduction (MBSR)
failed to demonstrate a superiority of MBSR over an adequate
'psychological placebo' (Schmidt 2011). Whether CBTs add a
relevant benefit over an adequate psychological placebo still
needs to be determined. The significance of CBTs compared to
other established FM therapies such as aerobic exercise and
drugs recommended for FM (amitriptyline, duloxetine, milnacipran,
pregabalin) still needs to be determined.

Outcomes

A core set of outcome measures for psychological trials in FM is
needed. The set should include the key domains of FM developed
through consensus among experts and FM patients (Mease 2009)
and the suggestions of the Initiative of Methods, Measurement
and Pain Assessment in Clinical trials (IMMPACT) (Dworkin 2008;
Dworkin 2009). Key domains include pain, sleep problems and
fatigue. Responder outcomes (for example number of patients with
≥ 50% pain reduction, number of patients with ≥ 14% in the FIQ-
total score) should be reported. There is increasing recognition that
psychological treatments have the potential for negative outcomes
for some patients (Kashikar-Zuck 2010). Standards, in which
potential negative outcomes should be routinely monitored, by
which methods, still have to be defined by the research community.
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In addition, a discussion of what we think is feasible as the outcome
of any type of therapy in FM is appropriate. Average eBect sizes
across trials are relatively small, as they are across pharmacological
and physical treatments in FM (Nüesch 2013; Winkelmann 2012).
This raises the issue of whether FM trials should still focus on
mere symptom reduction. FM trials on psychological therapies,
especially acceptance-based CBTs, could provide a better answer
on how to live more satisfactorily with FM symptoms (Williams
2012).

Disease-relevant timelines

Follow-up of all study participants (including members of the
control group) should be for at least one year (Brachaniec 2009).

Study type and methodology (methodology quality)

The following requirements should be met for the 'green'
criterion of the suggested Cochrane Collaboration traBic light
system (Moore 2010a). Randomization should be performed by
an adequate method. Treatment allocation should be undertaken
independently. Investigators and assessment staB should be
blinded to prevent inadvertent bias. Analysis should be performed
by an ITT analysis based on baseline observation carried forward

method. Patient-associated barriers to participate in CBTs should
be investigated.

Major tasks of future research are: a) the definition of subgroups
(e.g. FM patients with and without major depression or post-
traumatic stress disorder, pain persistence and pain avoidance
behaviour) with development of more tailored therapies to
these subgroups (Lange 2010; Loevinger 2012; Lumley 2011; van
Koulil 2011), b) the identification of common (e.g. therapeutic
relationship) and specific (e.g. exposure) treatment mechanisms
by more frequent measures than pre-post assessment allowing
examination of lagged relationships over time (Thurns 2011) c)
the development of cost-eBective telephone or internet-assisted
therapies to overcome the costs of CBTs and limited availability
of providers with specialized training (Kashikar-Zuck 2010; McBeth
2012) and d) the application of new study designs beyond the "gold
standard" of RCTs, e.g. clinical eBectiveness trials where clinical
eBectiveness is "the product of eBicacy, tolerability, utility, cost,
and speed" (Moore 2010c).
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Methods Study setting: Europe (Spain). Multicentre, primary healthcare centres, outpatient based. Patients
were recruited from any of the 41 primary healthcare centres in the city of Zaragoza

Study design: Parallel

Duration therapy: 10-12 weeks

Follow-up: 6 months

Analysis: ANOVA for comparisons between groups (baseline), intention-to-treat approach, ANCOVA
(covariate: baseline scores) to examine differences among outcomes of the groups post-treatment and
follow-up, effect sizes (Cohen’s d)

Participants Patients: Treatment Group: 57 patients, 95% female, 100% European, mean age 46 years: mean years
since diagnosis:12.9 (7.1)

Control Group: 56 patients, 96% female, 100% European, mean age 47 years; mean years since diagno-
sis: 11.7 (4.0)

Inclusion: ACR 1990 criteria for FM, age 18 to 65 years, able to understand and read Spanish, no psy-
chological treatment during the preceding two years, no pharmacological treatment at that time or
willing to discontinue it for two weeks before start of the study

Exclusion: Axis I psychiatric disorders (dementia, schizophrenia, paranoid disorder, alcohol and/or
drug abuse), axis II psychiatric disorders or other medical disorders that prevented patient from follow-
ing the treatment protocol, women that were pregnant or nursing

Interventions Treatment Group: CBT group: Cognitive restructuring, cognitive and behavioural coping strategies
(1.5h/week), total: 15 h

Control Group: Treatment as usual (TAU): General practitioners received a guide for the treatment of
fibromyalgia in primary care and selected a pharmacological treatment as well as the frequency of pa-
tient visits that they considered adequate

Co-medication allowed: Occasionally minor analgesics, no pregabalin, gabapentin, opioids, antide-
pressants permitted

Other co-therapies: None

Outcomes Primary Outcomes

Self reported pain: Visual Analogue Scale pain (VAS pain) 0-100

Self reported negative mood: Hamilton Rating Scale for Depression (HAM-D) 0-50

Self reported disability: FIQ physical disability 0-10; data provided on request

Acceptability: Total dropout rate

Secondary Outcomes

Alda 2011 
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Self reported self efficacy pain: Pain Catastrophizing Scale (PCS) Helplessness 0-24

Self reported fatigue: FIQ (VAS) 0-10; data provided on request

Self reported sleep problems: Not assessed

Self reported disease-specific health-related quality of life: Fibromyalgia Impact Questionnaire
(FIQ) total 0-100

Notes 1. Study arm recommended pharmacological therapy (pregabalin 300-600 mg/d or duloxetine 60-120
mg/d) not used for comparison

2. Reasons for dropout:

- Treatment Group: 1x lack of efficacy, 4x patient decision, 3x lost to follow-up

- Control group: 1x did not receive allocated intervention because person moved to another city, 2x ad-
verse events, 3x lack of efficacy, 2x patient decision, 2 loss to follow-up

3. Attendance rates: Not reported

4: Responder analysis: None

5. Funding sources and declaration of interest of the primary researchers: The study was funded
by a grant from the Carlos III Health Institute of the Spanish Ministry of Health and Consumption (ETES
PI07/90959).The authors declared that they have no competing interests

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer generated random sequence

Allocation concealment
(selection bias)

Low risk Allocation sequence generated by a member of research group not involved in
study

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Intention-to-treat analysis by last observation carried forward method

Selective reporting (re-
porting bias)

Low risk All outcomes reported

Blinding of outcome as-
sessor

Low risk Study personnel who conducted psychological assessments were blinded to
participants' treatment conditions

Alda 2011  (Continued)

 
 

Methods Study setting: North America (USA). Details not reported, Outpatient based

Study design: Parallel

Duration therapy: 6 weeks

Follow-up: 12 weeks

Analysis: T-test, Chi2 tests, Fisher’s exact test to compare baseline characteristics and FIQ scores at
week 12, mixed-effects linear model approach to compare treatment groups (with random subject ef-
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fect and fixed effects for treatment group, visit (week 6 or 12), treatment group-visit interaction, base-
line NFR threshold, study entry medications

Participants Patients: Treatment Group: 17 patients 100% female, 81% white, mean age 50.5 years; Years of FMS
11.8 (4.6)

Control Group: 15 patients, 100% female, 80% white, mean age 47 years; Years of FMS 12.3 (7.9)

Inclusion: ACR 1990 criteria for FM, moderately symptomatic with respect to pain intensity (FIQ pain
score >3, FIQ physical impairment score ≥2), female

Exclusion: Peripheral neuropathy, diabetes mellitus, demyelinating disorders, inflammatory rheumat-
ic diseases

Interventions Treatment Group: CBT: telephone sessions: time-contingent activity pacing, pleasant activity schedul-
ing, relaxation, automatic thoughts and pain, cognitive restructuring, stress management + workbook
(0,5h/week), total: 3 hours

Control Group: TAU: customary care received from subject’s treating physician

Co-medication allowed: Stable doses and regimen of medication throughout the study, 48-hour
washout of NSAIDs prior to nociceptive flexion reflex threshold test

Other Co-therapies: Not reported

Outcomes Primary Outcomes

Self reported pain: FIQ pain (VAS) 0-10

Self reported negative mood: Patient Health Questionnaire 8-item depression scale (PHQ-8) 0-24.
Post-treatment data not reported and not provided on request.

Self reported disability: FIQ Physical Impairment 0-10

Acceptability: Total drop out rate

Secondary Outcomes

Self reported self efficacy pain: Not assessed

Self reported fatigue: FIQ fatigue 0-10; data provided on request

Self reported sleep problems: Not assessed

Self reported disease-specific health-related quality of life: FIQ total 0-100

Notes 1. Reasons for dropout (post-treatment and follow-up):

Treatment Group: 1x refused further follow-up, 1x nociceptive flexion reflex threshold test too painful;
Control Group: 1x refused further follow-up, 1x nociceptive flexion reflex threshold test too painful

2. Attendance rates: Not reported

3. Responder analysis: 33% of the patients in the CBT group and 15% of the patients in the TAU group
reported a ≥ 14% reduction of the FIQ total score

4. Funding sources and declaration of interest of the primary researchers: No details of funding re-
ported. Dr. Ang has received consulting fees (less than $10,000) from Eli Lilly

Risk of bias

Bias Authors' judgement Support for judgement

Ang 2010  (Continued)
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Random sequence genera-
tion (selection bias)

Unclear risk No detailed information

Allocation concealment
(selection bias)

Unclear risk No detailed information

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No Intention-to-treat analysis

Selective reporting (re-
porting bias)

High risk Not all outcomes reported and not provided on request

Blinding of outcome as-
sessor

Unclear risk No detailed information

Ang 2010  (Continued)

 
 

Methods Study setting: Europe (Sweden). Single-centre, recruitment in occupational and primary health clinics,
outpatient based

Study design: Parallel

Duration therapy: 6 weeks

Follow-up: 3 and 6 months

Analysis: ANOVA (FIQ), MANOVA (QOLS-S, FAI, SELF pain, SELF function, SELF other, 6-min walk, chair
test, myalgic score), if omnibus F significant ANOVA on individual outcomes, independent group t-tests,
paired different t-tests for within group change

Participants Patients: Treatment group: 28 patients; Control group: 30 patients; Total sample:100% female, 99%
white, mean age 46.5 years; Duration of symptoms not reported

Inclusion: ACR 1990 criteria for FM, normal results in laboratory tests (haemoglobin, free thyroxine,
erythrocyte sedimentation rate, antinuclear antibodies, rheumatoid factor, creatine phosphokinase),
understand Swedish

Exclusion: Other rheumatic diseases

Interventions Treatment Group: CBT, group: education, relaxation, assertiveness training, coping strategies, prob-
lem solving techniques (1x1.5h/week), total: 9h

Control Group: Delayed treatment control

Co-medication allowed: Yes, not controlled for

Other Co-therapies: Not reported

Outcomes Primary Outcomes

Self reported pain: FIQ pain 0-10; SD not reported and not provided on request; SDs calculated by im-
putation method

Self reported negative mood: FIQ depression 0-10; SD not reported and not provided on request; SDs
calculated by imputation method

Self reported disability: FIQ physical impairment 0-10; SD not reported and not provided on request;
SDs calculated by imputation method

Burckhardt 1994 

Cognitive behavioural therapies for fibromyalgia (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

36



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: Self-Efficacy (SES) pain scale 500-50; SD not reported and calculated
by reported P-value

Self reported fatigue: FIQ fatigue 0-10; SD not reported and not provided on request; SDs calculated
by imputation method

Self reported sleep problems: Not assessed

Self reported disease-specific health-related quality of life: FIQ total 0-80; SD not reported and not
provided on request; SDs calculated by imputation method

Notes 1. Study arm CBT plus physical therapy not used for comparison

2. Reasons for drop-out

-Total sample: 6x did not return for retesting (no separate data reported

-Experimental groups: 7x did only attend 1 or 2 classes

3. Attendance rates: Not reported

4. Responder analysis: None

5. Funding sources and declaration of interest of the primary researchers: No details reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No detailed information

Allocation concealment
(selection bias)

Unclear risk No detailed information

Incomplete outcome data
(attrition bias) 
All outcomes

High risk No Intention-to-treat analysis

Selective reporting (re-
porting bias)

High risk Except FIQ-subscale scores all other outcomes not reported in detail at fol-
low-up and not provided on request

Blinding of outcome as-
sessor

Unclear risk No detailed information

Burckhardt 1994  (Continued)

 
 

Methods Study setting: Europe (Spain). SIngle centre, recruitment in university pain clinic, outpatient based

Study design: Parallel

Duration therapy: 12 weeks

Follow-up: None  

Castel 2009 
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Analysis: T-tests and Chi2 analysis to compare treatment conditions in demographic and pre-treat-
ment outcome variables, paired t-tests to evaluate changes in each condition treatment, univariate
analyses to compare between treatments, percentage of patients that experienced a significant change
in pain intensity was evaluated, cut-oB of 30% accepted as indicator of clinically important improve-
ment, evaluation of Pearson correlation between hypnotisability and pre-post-treatment differences

Participants Patients: Treatment Group: 18 patients, 94% female, race not reported, mean age 43.0 years; pain du-
ration 10.2 (10.7) years

Control Group: 12 patients, 86% female, race not reported, mean age 49.6 years; pain duration 7.1 (5.6)
years

Inclusion: ACR 1990 criteria for FM, age between 18 years and less than 60 years, having a minimum of
6 months history of chronic pain, having at least 6 years of education

Exclusion: One or more additional severe chronic medical pain conditions, significant suicidal
ideation, severe psychopathology (e. g. psychosis), moderate to severe cognitive impairment, presence
of pending litigation

Interventions Treatment Group: CBT, group: didactic presentation of information about FMS and theory of pain per-
ception, relaxation training, cognitive restructuring, assertiveness training, behavioral goal setting,
problem solving, training in outcome generalization, maintenance of gains, audio CD of a relaxation ex-
ercise to listen to at home (1.5h/week), total: 18h

Control Group: TAU: Pharmacological treatment including analgesics, antidepressants, sedatives, my-
orelaxants

Comedication allowed: Standard medication management

Other Cotherapies: Not reported

Outcomes Primary Outcomes

Self reported pain: Numeric Pain Rating Scale (NPRS) 0-10 NR

Self reported negative mood: FIQ depression 0-10; Data provided on request

Self reported disability: FIQ physical impairment 0-10; Data provided on request

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: Not assessed

Self reported fatigue: FIQ fatigue 0-10; data provided on request

Self reported sleep problems: Not assessed

Self reported disease-specific health-related quality of life: FIQ total 0-100

Notes 1. Study arm CBT plus hypnosis (not used for comparison)

2.Reasons for dropout: Not reported

3. Attendance rates: Not reported

4. Responder analysis: None

5. Funding sources and declaration of interest of the primary researchers: No details reported

Risk of bias

Castel 2009  (Continued)
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No detailed information

Allocation concealment
(selection bias)

Unclear risk No detailed information

Incomplete outcome data
(attrition bias) 
All outcomes

High risk No Intention-to-treat analysis

Selective reporting (re-
porting bias)

Low risk All outcomes reported or provided on request

Blinding of outcome as-
sessor

Unclear risk No detailed information

Castel 2009  (Continued)

 
 

Methods Study setting: Europe (Spain). Single centre, recruitment in university pain clinic, outpatient based

Study design: Parallel

Duration therapy: 14 weeks

Follow-up: 3 and 6 months 

Analysis: T-tests with Bonferroni correction. Linear mixed model analysis (interaction between time
and group) for outcome measures

Participants Patients: Treatment Group: 34 patients, 94% female, race not reported, mean age 50 years; pain dura-
tion 13.6 (9.2) years

Control Group: 30 patients, 100% female, race not reported, mean age 48.7 years; pain duration 11.6
(6.9) years

Inclusion: ACR 1990 criteria for FM, age between 18 years and less than 65 years

Exclusion: One or more additional severe chronic medical pain conditions, significant suicidal
ideation, severe psychopathology (e.g. psychosis), moderate to severe cognitive impairment

Interventions Treatment Group: CBT, group (except session 2):Education on FMS and pain perception theory (Ses-
sion 1, autogenic training (session 2), cognitive restructuring training (sessions 3-5), cognitive behav-
ioural training for primary insomnia (sessions 6-8), assertiveness training (sessions 9-10), activity pac-
ing and pleasant activity scheduling training (sessions 11-12), behavioral goal setting (session 13),
life values and relapse training (session 14); audio CD of autogenic training to practice at home;1 ses-
sion/week for 4 weeks (2h/week), total:28h

Control Group: TAU: Pharmacological treatment including analgesics, antidepressants, anticonvul-
sants and myorelaxants, as appropriate

Co-medication allowed: Standard medication management

Other Co-therapies: Not reported

Outcomes Primary Outcomes

Self reported pain: Numeric rating scale 0-10

Castel 2012 
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Self reported negative mood: Hospital Anxiety and Depression Scale (HADS) total score 0-42

Self reported disability: FIQ physical impairment 0-10: Data provided on request

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: Not assessed

Self reported fatigue: FIQ Fatigue 0-10; Data provided on request

Self reported sleep problems: SF-36 sleep problems index 50-0

Self reported disease-specific health-related quality of life: FIQ total score 0-100

Notes 1. Treatment arm CBT plus hypnosis not used for comparison

2. Reasons for dropout: Not reported

3. Attendance rates: Patients in CBT groups attended a mean of 12.3 (SD 1.7) sessions

4. Responder analysis: 8.8% of the patients in the CBT group reported a ≥30% pain reduction at final
treatment and 17.6% at six months follow-up. 16.7 % of the patients in the TAU group reported a ≥30%
pain reduction at final treatment and 13.3% at six months follow-up. 55.9% of the patients in the CBT
group reported a ≥14% reduction of the FIQ total score at final treatment and 58.8% at six months fol-
low-up. 23.3% of the patients in the TAU group reported a ≥14% reduction in the FIQ total score at final
treatment and 20% at six months follow-up.

5. Funding sources and declaration of interest of the primary researchers: No details reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No details reported

Allocation concealment
(selection bias)

Unclear risk No details reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Intention-to-treat analysis by last observation carried forward method

Selective reporting (re-
porting bias)

Low risk All outcomes reported or provided on request

Blinding of outcome as-
sessor

Low risk Psychologist blinded to participants' group assignment

Castel 2012  (Continued)

 
 

Methods Study setting: North America (USA). Newspaper recruitment, University centre, outpatient based

Study design: Parallel

Duration therapy: 6 weeks

Follow-up: 6 months

Edinger 2005 
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Analysis: 3 (group) x 2 (post-treatment versus follow-up) ANCOVA adjusted for baseline values, pair-
wise tests

Participants Patients: Treatment Group: 16 patients, 94% female, 94% white, mean age 50 years; duration of symp-
toms not reported

Control Group: 11 patients, 100% female, 92% white, mean age 48.3 years; duration of symptoms not
reported

Inclusion: ACR 1990 criteria for FM, aged 21 to 65 yrs,meet structured interview criteria for insomnia, at
least 60 minutes of total nocturnal wake time on average over 1 week of sleep log monitoring

Exclusion: Pregnancy, breastfeeding, not practicing contraception, co-morbid sleep-disruptive med-
ical condition, Axis I depressive (other than dysthymia), anxiety or substance abuse disorder, severe
hypnotic dependence, symptoms of sleep apnoea, restless legs syndrome, circadian rhythm disorder,
apnoea-hypopnoea index or periodic limb movement-related arousal index of 15 or more per hour

Interventions Treatment Group: CBT, group: Insomnia therapy with education and stimulus control (1x1h/wk), total:
6h

Control Group: TAU

Co-medication allowed: Yes

Other Co-therapies: Not reported

Outcomes Primary Outcomes

Self reported pain: McGill Pain Questionnaire total score (MPQ) 0-78

Self reported negative mood: Profile of mood states (POMS), range 0- 260

Self reported disability: SF-36 physical functioning 50-0 not reported and not provided on request

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: Not assessed

Self reported fatigue: Not assessed

Self reported sleep problems: Insomnia Symptom Questionnaire (ISQ) 0-57

Self reported disease-specific health-related quality of life: Not assessed

Notes 1. Treatment arm sleep hygiene not used for comparison

2. Reasons for dropout: Not reported

3: Attendance rates: 16/18 in the CBT group attended ≥1 treatment session

4: Responder analysis: None

5. Funding sources and declaration of interest of the primary researchers: The study was supported
by grant R21- AR052368 from the National Institute of Arthritis and Musculoskeletal and Skin Diseases
(Dr Edinger). Dr Edinger received honoraria from Fisson Communications, Sepracor, and Axis Health-
care; and Dr Rice has provided expert testimony and medical record review as a defence expert in FM
for several attorneys (he is willing to provide further information about the financial details of the testi-
mony on appropriate request)

Risk of bias
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No detailed information

Allocation concealment
(selection bias)

Unclear risk No detailed information

Incomplete outcome data
(attrition bias) 
All outcomes

High risk No intention-to-treat analysis

Selective reporting (re-
porting bias)

High risk Not all outcomes reported and not provided on request

Blinding of outcome as-
sessor

Unclear risk No detailed information

Edinger 2005  (Continued)

 
 

Methods Study setting: South America (Brazil). Single centre, recruitment in rheumatology university clinic,
outpatient based

Study design: Parallel

Duration therapy: 10 weeks

Follow-up: 3 months

Analysis: Chi2 or student t-test analyses between groups, analyses of variance (repeated measures) be-
tween groups at different time points

Participants Patients: Treatment Group: 30 patients, 100% female, 80% Caucasian, mean age 45 years; disease du-
ration 3.5 (2.4) years

Control Group: 30 patients, 100% female, 77% Caucasian, mean age 46 years; disease duration 3.7 (4.8)
years

Inclusion: ACR 1990 criteria for FM, age 18 to 65 years, female, at least 4 years of formal education (ele-
mentary school), patients had not received any kind of treatment for their disease

Exclusion: Other rheumatic diseases, known hypersensibility to amitriptyline, cyclobenzaprine or
paracetamol, use of psychotropic drugs, psychiatric diseases, work-related litigation

Interventions Treatment Group: CBT,group: progressive muscle relaxation training, cognitive restructuring, stress
management + routine medical visits (3h/week), total: 30h

Control Group: TAU: Medication and routine medical visits

Co-medication allowed: Patients in both groups: amitriptyline 12.5mg/day during first week, then in-
crease to 25mg/day, those with intolerance or side effects were given cyclobenzaprine 5mg/day, use of
paracetamol was allowed 750mg if patients had pain (max. dose of 2250mg/day)

Other Co-therapies: None

Outcomes Primary Outcomes

Self reported pain: VAS pain 0-10

Falcao 2008 
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Self reported negative mood: Beck Depression Inventory (BDI) 0-54

Self reported disability: FIQ 0-10; data provided on request

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: Not assessed

Self reported fatigue: FIQ fatigue 0-10; data provided on request

Self reported sleep problems: Not assessed

Self reported disease-specific health-related quality of life: FIQ total 0-100

Notes 1. Reasons for dropout:

- Experimental group:2x move to another city, 3x gave up after 1st, 5th or 6th CBT session

- Control group: 1x use of psychotropic drugs, 3x gave up study at different times

2: Attendance rates: All completers in the CBT group attended more than 80% of the sessions.

3. Responder analysis: None

4. Funding sources and declaration of interest of the primary researchers: No details reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Patients were randomised by drawing lots with concealed allocation

Allocation concealment
(selection bias)

Low risk Yes (see above)

Incomplete outcome data
(attrition bias) 
All outcomes

High risk No intention-to-treat analysis

Selective reporting (re-
porting bias)

Low risk All outcomes reported or provided on request

Blinding of outcome as-
sessor

Low risk Evaluation performed by a physiotherapist who was blind to treatment alloca-
tion

Falcao 2008  (Continued)

 
 

Methods Study setting: North America (USA).Single centre, paediatric rheumatology non-university clinic, out-
patient based

Study design: Cross-over

Duration therapy: 8 weeks

Follow-up: None

Kashikar-Zuck 2005 
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Analysis: T- tests for pre-treatment differences, repeated measures ANOVA 2 (baseline versus time 2) x
2 (CBT versus control), within-subjects effects, difference between 2 conditions based upon sequence
of treatment delivery by analysis with proc mixed model, effect sizes (time 1 to time 2, time 2 to time 3,
time 1 to time 3)

Participants Patients: Total group: 14 patients each in both groups; 100% female, 93% white, mean age 15.8 years;
duration of symptoms not reported

Inclusion: Age between 13 and 17 years, Juvenile Primary Fibromyalgia criteria, stabilization on med-
ication for at least 4 weeks prior to enrolment, VAS pain 0-10 score at least 3 an a 10 cm VAS, functional
disability score greater than 7 (mild disability)

Exclusion: Co-morbid rheumatic disease, developmental delay or impairment, major depressive disor-
der

Interventions Treatment Group: CBT, single, group and with parents: Relaxation, distraction, activity pacing, cogni-
tive and problem-solving techniques (1x1.5h/week), total: 12h

Control Group: Active control, single: Self-monitoring with diary

Co-medication allowed: Yes (standard medical care)

Other Co-therapies: Not reported

Outcomes Primary Outcomes

Self reported pain: VAS pain 0-10

Self reported negative mood: Children’s Depression Inventory (CDI) T score

Self reported disability: Functional Disability Inventory (FDI) 0-60

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: Pain Coping Questionnaire (PCQ) 1-5

Self reported fatigue: Not assessed

Self reported sleep problems: Not assessed

Self reported disease-specific health-related quality of life: Not assessed

Notes 1. Reasons for dropout:

- Treatment Group: 1x due to distance

- Control Group:1x no contact, 1x family issues

2. Attendance rates: 90% of all participants attended all sessions

3.Responder analysis: None

4. Funding sources and declaration of interest of the primary researchers: Supported by grants
of the Cincinnati Children's Hospital Reserach Foundation and National Institutes Helath Grant
1P60AR47784-01)

Risk of bias

Bias Authors' judgement Support for judgement

Kashikar-Zuck 2005  (Continued)
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Random sequence genera-
tion (selection bias)

Low risk Computer generated pseudo-random number list

Allocation concealment
(selection bias)

Low risk 1:1 allocation ratio for the subjects as a single block was used. An assistant
who was blinded enrolled the subject and opened a sealed envelope with the
subject's study number

Incomplete outcome data
(attrition bias) 
All outcomes

High risk No intention-to-treat analysis

Selective reporting (re-
porting bias)

Low risk All outcomes reported

Blinding of outcome as-
sessor

Low risk An assistant and a rheumatologist who were blinded

Kashikar-Zuck 2005  (Continued)

 
 

Methods Study setting: North America (USA). Multicentre paediatric university rheumatology centres, outpa-
tient based

Study design: Parallel

Duration therapy: 8 weeks

Follow-up: 6 months

Analysis: Mixed modelling for repeated measures with fixed factors being group, time and group-by-
time interaction, intention-to-treat

Participants Patients: Treatment Group: 57 patients; 95% female, 84% white, mean age 15.2 years; disease duration
3.3 (3.1) years

Control Group: 57 patients; 90% female, 97% white, mean age 14.9 years; disease duration 2.5 (1.8)
years

Inclusion: Juvenile FM classification criteria determined by a paediatric rheumatologist, age 11 to 18,
stable medication for 8 weeks, willing to continue receiving stable medication for the duration of the
study, average pain severity ≥4 on VAS 0-10 based on 1 week of daily pain diaries, score of >7 on FDI

Exclusion: Other rheumatic disease (juvenile arthritis, lupus), documented developmental delay, cur-
rent panic disorder or major depression or lifetime bipolar disorder or psychosis, use of opioids

Interventions Treatment Group: CBT, individual: Education about rationale for behavioural pain management, train-
ing in relaxation, distraction, activity pacing, problem solving, using calming statements, relapse pre-
vention strategies; parents included in 3 out of 8 sessions: training in behavioural management tech-
niques (1x45min/week), total: 6h

Control Group: Active control: FMS education, individual: education and discussion about FM, pain
medications, general lifestyle issues (diet, sleep, exercise), impact of juvenile’s FM on patient’s lifestyle;
parents attended 3 out of 8 sessions (1x45min/week), total: 6h

Co-medication allowed: Yes, 9 patients were prescribed new antidepressant medication

Other Co-therapies: Not reported

Outcomes Primary Outcomes

Kashikar-Zuck 2012 
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Self reported pain: VAS pain 0-10

Self reported negative mood: CDI T score

Self reported disability: Functional Disability Index (FDI) 0-60

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: Not assessed

Self reported fatigue: Not assessed

Self reported sleep problems: VAS sleep 0-10

Self reported disease-specific health-related quality of life: Not assessed

Notes 1. Reasons for dropout:

- Treatment group: 1x time constraints, 1x family reasons, 1x loss to follow-up, 1x psychiatric hospitali-
sation for non-study related reasons, 6 months follow-up 3x lost to follow-up;

-Control group: 2x dropped out before attending any sessions, other reasons for drop-out not reported,
6-months follow-up: 3x lost to follow-up

2: Attendance rates: Not reported

3. Responder analysis: 14.0% in the CBT-group and 8.6% in the control group reported a ≥30% pain re-
duction

4. Funding sources and declaration of interest of the primary researchers:Supported by the Nation-
al Institute of Arthtitis and Musculoskeletal and Skin Diseases grant R01-AR-0500208 to Dr. Kashikar-
Zuck. Dr Passo received consulting fees, speaking fees and/or honoraria from Pfizer (less than 10 000$)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomization based upon a computer generated randomisation list, strati-
fied by site

Allocation concealment
(selection bias)

Low risk Treatment allocation by biostatistician

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Intention-to-treat-analysis reported, but no imputation methods for dropouts
used

Selective reporting (re-
porting bias)

Low risk All outcomes reported

Blinding of outcome as-
sessor

Low risk Study uses a single-blind design, assessment staB were all blinded to the pa-
tients' treatment condition

Kashikar-Zuck 2012  (Continued)

 
 

Methods Study setting: North America (Canada). Single university centre, self referral or referral by rheumatolo-
gists, outpatient based

King 2002 
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Study design: Parallel

Duration therapy: 12 weeks

Follow-up: 3 months

Analysis: ANOVA with repeated measures (group versus time), significant results were examined using

Tukey multiple comparisons, independent t-tests and Chi2 tests to compare demographic and baseline
variables 

Participants Patients: Treatment group; 48 patients; 100% female, race not reported, mean age 44.9 years; duration
of symptoms 10.9 (10.7) years

Control Group: 39 patients; 100% female, race not reported, mean age 47.3 years; duration of symp-
toms 9.6 (7.9) years

Inclusion: ACR 1990 criteria for FM, age between 18-65, diagnosis confirmed by rheumatologist, female

Exclusion: Any conditions that precluded ability to exercise (severe cardiac arrhythmia, dizziness, se-
vere shortness of breath), inflammatory arthritis, systemic lupus erythematosus, rheumatoid arthritis

Interventions Treatment Group: CBT, group: Self management strategies, information about cause of FMS, goal set-
ting, maximizing energy for household chores or personal activities, pain or fatigue coping strategies,
benefits of exercise, evaluating alternative therapies, barriers to behavior change (1.5h-2h/week), total:
18h-24h

Control Group: Delayed treatment control

Co-medication allowed: Instruction not to change medication, but if participants documented
changes in their usual treatment and it was not major they remained in the study

Other Co-therapies: Not reported

Outcomes Primary Outcomes

Self reported pain: FIQ pain 0-10 not reported

Self reported negative mood: FIQ depression 0-10 not reported and not provided on request

Self reported disability: FIQ physical impairment 0-10 not reported and not provided on request

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: Chronic Pain Self Efficacy Scale (CPSS) pain: 10-0

Self reported fatigue: FIQ fatigue 0-10 not reported and not provided on request

Self reported sleep problems: Not assessed

Self reported disease-specific health-related quality of life: FIQ 0-80

Notes 1. Study arms exercise and exercise plus education not used for comparison)

2. Reasons for dropout:

- Treatment and control group: End of treatment and follow up: Not reported

3. Attendance rate: 83.3% (SD 10.8) of the sessions in CBT group were attended

4. Responder analysis: None

King 2002  (Continued)
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5. Funding sources and declaration of interest of the primary researchers: Funded by grants from
the Medical Services Incorporated Foundation and from the Health Services Research and Innovation
Fund, Alberta Health

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random assignment was done in blocks of 4 to 16 subjects

Allocation concealment
(selection bias)

Unclear risk No detailed information

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Intention-to-treat analysis by baseline carried forward method

Selective reporting (re-
porting bias)

High risk Not all outcomes reported and not provided on request.

Blinding of outcome as-
sessor

Low risk Both assessors were blinded to the subjects' group randomisation

King 2002  (Continued)

 
 

Methods Study setting: Europe (Spain). Multicentre, general practitioners, outpatient based

Study design: Parallel

Duration therapy: 8 weeks

Follow-up: None

Analysis: T-tests and Chi2 to examine baseline differences, repeated measures analysis of variance
(factor 1: intervention and control, factor 2: pretreatment and post-treatment), comparison of baseline
differences between responders and non-responders

Participants Patients: Treatment Group: 108 patients; 97% female, race not reported, mean age 55.2 years; years
since diagnosis 15.2 (11.7)

Control Group: 108 patients; 98% female, race not reported, mean age 55.4 years; years since diagnosis
14.3 (10.6)

Inclusion: ACR 1990 criteria for FMS, age 18 to 75 years

Exclusion: Diagnosis of FM based on ACR 1990 criteria, cognitive impairment, presence of physical/psy-
chiatric limitations that impeded participation in the study assessments, life expectancy of less than 12
months, absence of schooling

Interventions Treatment Group: CBT: information about symptoms, usual course, comorbid medical conditions, po-
tential causes of illness, influence of psychosocial factors on pain, current pharmacological and non-
pharmacological treatments, benefits of regular exercise, autogenic training (2h/week), total: 16h

Control Group: TAU: pharmacological treatment and counselling about aerobic exercise

Co-medication allowed: Yes

Luciano 2011 
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Other Co-therapies: Not reported

Outcomes Primary Outcomes

Self reported pain: FIQ pain 0-10

Self reported negative mood: FIQ depression 0-10

Self reported disability: FIQ physical impairment 0-10

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: Not assessed

Self reported fatigue: FIQ general fatigue 0-10

Self reported sleep problems: Not assessed

Self reported disease-specific health-related quality of life: FIQ total 0-80

Notes 1. Reasons for dropout (both groups): 16x not interested in the study, 2x family burden, 2x not able to
comply with the treatment schedule, 1x relocation

2. Attendance rates: not reported

3:Responder analysis: 35% of the patients in the CBT groups and 17% of the patients in the TAU group
reported a ≥20% reduction of the FIQ total score at final treatment

4. Funding sources and declaration of interest of the primary researchers:The research project and
Nuria Martınez’s pre-doctoral contract were funded by a grant from the “Agencia d’Avaluacio´ de Tec-
nologia i
Recerca Mediques” (AATRM 077/25/06). Juan V. Luciano received a postdoctoral contract from the “In-
stituto de Salud Carlos III” (Red RD06/0018/0017)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer generated randomisation list

Allocation concealment
(selection bias)

Unclear risk No details reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Intention-to-treat analysis by baseline carried forward method

Selective reporting (re-
porting bias)

Low risk All outcomes reported

Blinding of outcome as-
sessor

Low risk Research assistant was not involved in the treatment and was blind to group
allocation

Luciano 2011  (Continued)

 
 

Methods Study setting: Europe (Spain). Single centre, university rheumatology and pain department, outpa-
tient based

Miro 2011 
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Study design: Randomized, parallel

Duration therapy: 6 weeks

Follow-up: No

Analysis: T-test, Mann-Whitney U, Chi2 to compare baseline measures, ANCOVA 2 (alerting signal) x 3
(orienting cue) x 2 (congruency) x 2 (time) with age as covariate, repeated measures ANOVA (CBT vs SH
x time, pre vs post-treatment), calculation of effect sizes (Cohen’s d), paired comparisons of sign. ef-
fects with student’s t test, Reliable Change Index for clinical variables that changed over time as a result
of therapy and Pearson’s analysis

Participants Patients: Treatment Group: 20 patients, 100% female, race not reported, mean age 44.0 years; dura-
tion FMS 4.2 (3.4) years

Control Group: 20 patients, 100% female, race not reported, mean age 50.2 years; duration FMS 4.7 (4.3)
years

Inclusion: ACR 1990 criteria for FM, criteria for insomnia

Exclusion: 25 to 60 years, insomnia/cognitive dysfunction were better explained by being pregnant,
medical history of significant head injury, neurological disorder, major concomitant medical condition,
major depressive disorder with suicide ideation, other major axis I diagnosis, symptoms of sleep dis-
ruptive co-morbidities with insomnia, apnoea-hypopnoea index or periodic limb movement-related
arousal index of 15 or more per hour of sleep, severe hypnotic dependence (use of hypnotic in a higher
than recommended dosage or repeated episodes of rebound insomnia on withdrawal), being treated
with another psychological or physical therapy at the moment of the study

Interventions Treatment Group: CBT, group: Education, sleep restriction, stimulus control instructions, relaxation
training, cognitive therapy for dysfunctional beliefs related to insomnia (1.5h/week), total: 9h

Control Group: Active control: Sleep hygiene, group: education sleep hygiene rules (1,5h/wk), total: 9h

Co-medication allowed: Stable doses of medication

Other Co-therapies: None

Outcomes Primary Outcomes

Self reported pain: MPQ VAS pain 1-10

Self reported negative mood: Hospital Anxiety and Depression Scale (HADS) subscale depression 0-21

Self reported disability: FIQ impairment 0-10 not reported and not provided on request

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: Not assessed

Self reported fatigue: FIQ fatigue 0-10 not reported and not provided on request

Self reported sleep problems: Pittsburgh Sleep Quality Index (PSQI) 0-21

Self reported disease-specific health-related quality of life: FIQ 0-100

Notes 1. Reasons for dropout:

-Treatment Group: 1x did not receive CBT due to changes in work time, 1x did not attend assessment at
end of treatment

- Control Group: 2x did not attend assessment at end of treatment

2: Attendance rates: Not reported

Miro 2011  (Continued)
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3. Responder analysis: 60% of patients in the CBT-group and 30% of the patients in the control group
clinically significant (% not reported) reduction of the FIQ daily functioning score at end of treatment

4. Funding sources and declaration of interest of the primary researchers: The study was finan-
cially supported by the Spanish Ministry of Science and Innovation (research projects SEJ2006-07513,
PSI2008-03595PSIC and PSI2009-1365PSIC)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Simple randomisation (1:1) was implemented by a computerised number gen-
erator designed by a researcher with no clinical involvement in the trial

Allocation concealment
(selection bias)

Low risk Yes (see above)

Incomplete outcome data
(attrition bias) 
All outcomes

High risk No intention-to-treat analysis

Selective reporting (re-
porting bias)

High risk Not all outcomes reported and not provided on request

Blinding of outcome as-
sessor

Low risk The assessment of the outcome measures was performed by an examiner who
was blinded to group assignment

Miro 2011  (Continued)

 
 

Methods Study setting: North America (USA). Single centre university psychiatry department, outpatient based,
referral by community, private or university rheumatology clinics, FMS support groups

Study design: Parallel

Duration therapy: 10 weeks

Follow-up: 6 months

Analysis: MANOVA between groups at pre-treatment on clinical criteria and intervening variables,
MANOVA between treatment conditions and across time (pre-, post-treatment, follow-up periods) on
clinical criteria and intervening variables (helplessness, active coping, passive coping, quality of social
support), change score correlations to see whether helplessness and passive coping mediate changes,
regression analysis (predictors: helplessness, passive coping)

Participants Patients: Total group: 89% female, 86% white, mean age 53.1 years; CBT group 36 patients, control
group 35 patients; duration of symptoms not reported

Inclusion: Diagnosis of FM confirmed by rheumatologist according to ACR 1990 criteria, stabilization
on medication for at least 2 months prior to the study, support person who would be willing to partici-
pate in the study

Exclusion: Concomitant rheumatologic conditions, cardiovascular disease, central nervous system dis-
orders, psychosis, bipolar illness

Interventions Treatment Group: CBT, group: education, relaxation, activity pacing, pain coping, involvement of sup-
port person reinforcing adherence to protocol (1x1.5h/week), total: 15h

Control Group: Attention control, group: lectures, group discussion, support (1.5h/week), total: 15h

Nicassio 1997 
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Co-medication allowed: Yes, not controlled for

Other Co-therapies: Not reported

Outcomes Primary Outcomes

Self reported pain: Pain index composed by (a) pain scale of the FIQ, b) number of discrete body areas
endorsed as painful form a human figure drawing, c) pain rating index of MPQ, d) flare index: frequen-
cy times the squared average intensity of pain flares over previous month; no minimum and maximum
scores available

Self reported negative mood: Center for Epidemiological Studies-Depression Scale (CES-D) 0-60

Self reported disability: Quality of well-being 1-0

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: Pain Management Inventory Subscale active coping

Self reported fatigue: Not assessed

Self reported sleep problems: Not assessed

Self reported disease-specific health-related quality of life: Not assessed

Notes 1. Reasons for dropout: not reported

2. Attendance rates: Not reported

3: Responder analysis: None

4. Funding sources and declaration of interest of the primary researchers: Multipurpose Arthritis
and Musculoskeletal Diseases Center Grant AR40770 and grant from the General Clinical Research Cen-
ters M01RR00827 of the MCRR from the US National Institute of Health

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Subjects were randomly assigned with the aid of a random number table from
within blocks to the interventions

Allocation concealment
(selection bias)

Unclear risk No detailed information

Incomplete outcome data
(attrition bias) 
All outcomes

High risk No intention-to-treat analysis

Selective reporting (re-
porting bias)

Low risk All outcomes reported

Blinding of outcome as-
sessor

Unclear risk No detailed information

Nicassio 1997  (Continued)
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Methods Study setting: North America (USA). Multicentre, recruitment via health maintenance organisation,
university psychology department, outpatient based

Study design: Parallel

Duration therapy: 12 months and 2 weeks

Follow-up: None

Analysis: Chi2 test and ANOVA to examine pre-existing differences on demographic characteristics, AN-
COVA to examine 3 (group) x 2 (time of assessment) interactions

Participants Patients: Treatment Group: 207 patients; 96% female, 85% Caucasian, mean age 55.1 years; duration
of FMS symptoms 14.4 (14.2) years

Control Group: 193 patients; 94% female, 100% European, mean age 52.9 years; duration of FMS-symp-
toms 11.7 (12.1) years

Inclusion: ACR 1990 criteria for FM, diagnosis by a physician

Exclusion: Not reported

Interventions Treatment Group: Self management education program: Social support and education, group: tasks
aimed at promoting empathy and sharing coping techniques, health education in lecture format (2h/
session), total: 20h

Control Group: Non-treatment control, details not reported (TAU?)

Co-medication allowed: NR

Other Co-therapies: NR

Outcomes Primary Outcomes

Self reported pain: FIQ pain 0-10 not reported and not provided on request

Self reported negative mood: CES-D 0-60

Self reported disability: Not assessed

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: SES pain 100-0

Self reported fatigue: FIQ sleep 0-10 not reported and not provided on request

Self reported sleep problems: Not assessed

Self reported disease-specific health-related quality of life: FIQ 0-100

Notes 1. Study arm social support not used for comparison

2. Reasons for dropout:

- Control group: 42x no reason, 8x not interested, 5x moved, 9x inconvenience, 4x other, 4x surgery/ill-
ness

Control Group: 6x no reason, 8x not interested, 4x moved, 4x other, 1x surgery/illness

- Treatment Group: 207/165 (80%), reasons for dropout: 42x no reason, 8x not interested, 5x moved, 9x
inconvenience, 4x other, 4x surgery/illness; Control Group: 193/170 (88%), reasons for dropout: 6x no
reason, 8x not interested, 4x moved, 4x other, 1x surgery/illness

Oliver 2001 
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3: Attendance rates: Patients in the CBT group attended an average total of 8.4 (SD 6.2) of the 20 meet-
ings

4: Responder analysis: None

5. Funding sources and declaration of interest of the primary researchers: NIH grant AR-440020

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No detailed information

Allocation concealment
(selection bias)

Unclear risk No detailed information

Incomplete outcome data
(attrition bias) 
All outcomes

High risk No intention-to-treat analysis

Selective reporting (re-
porting bias)

High risk Not all outcomes reported and not provided on request

Blinding of outcome as-
sessor

Unclear risk No detailed information

Oliver 2001  (Continued)

 
 

Methods Study setting: Europe (Spain). Single centre, referral by general practitioners, rheumatology universi-
ty, outpatient based

Study design: Parallel

Duration therapy: 8 weeks

Follow-up: 12 months

Analysis: Chi2 and Fisher exact tests to compare categorical variables between groups, t-test to com-
pare means for independent variables, paired t-tests to compare paired variables, intention-to-treat

Participants Patients: Total group: 100% female, race not reported, mean age not reported; 21 patients in CBT and
19 patients in control group; duration of symptoms not reported

Inclusion: ACR 1990 criteria for FM

Exclusion: Serious concomitant disease

Interventions Treatment Group: CBT, group: Education, relaxation, coping with pain and daily activities, problem
solving, prevention of relapses (1x2.5h/week), total: 20h

Control Group: Active control: pool and cycle ergometer aerobic training (5x45 min/week), total: 30h

Co-medication allowed: Flexible medication with NSAID, amitriptyline and acetaminophen allowed

Other Co-therapies: Not reported

Outcomes Primary Outcomes

Redondo 2004 
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Self reported pain: VAS pain 0-10

Self reported negative mood: BDI 0-54

Self reported disability: SF 36 Physical functioning 50-0

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: Chronic Pain Self Efficacy Scale (CPSS) 10-0

Self reported fatigue: VAS sleep 0-10

Self reported sleep problems: VAS fatigue 0-10

Self reported disease-specific health-related quality of life: FIQ 0-100

Notes 1. Reasons for dropout:

-Treatment Group: 2x no subjective improvement with proposed treatment, 1x move, 2x did not com-
plete entire evaluation

- Control Group: 2x concomitant illnesses, 2x did not complete entire evaluation

2. Attendance rates: 72.1% (SD 24.2) of the CBT sessions were attended

3.Responder analysis: None

4. Funding sources and declaration of interest of the primary researchers: No details reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomization by means of a random numbers table

Allocation concealment
(selection bias)

Unclear risk No detailed information

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Intention-to-treat analysis by baseline carried forward method

Selective reporting (re-
porting bias)

Low risk All outcomes reported

Blinding of outcome as-
sessor

Unclear risk No detailed information

Redondo 2004  (Continued)

 
 

Methods Study setting: North America (USA). Multicentre (2 community fitness facilities, one hospital wellness
centre), outpatient based, recruitment via general practitioners, letters

Study design: Parallel

Duration therapy: 16 weeks

Follow-up: 6 months

Rooks 2007 
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Analysis: Paired t-test or Kruskal-Wallis for within-group changes, analyses of variance for multiple
comparisons to compare mean changes scores across the groups, 2-sample t-test, Wilcoxon rank sum
test and Fisher exact test to compare baseline values and demographic variables between completers
and non-completers

Participants Patients: Treatment group: 51 patients; 100% female, 93% White, mean age 51 years; years since diag-
nosis 6 (5)

Control Group: 50 patients; 100% female, 83% White, mean age 48 years; years since diagnosis 5 (4)

Inclusion: ACR 1990 criteria for FM, diagnosis confirmed by primary care physician, age 18-75 years

Exclusion: Medical conditions that limited a person’s ability to perform the exercise protocol or for
whom moderate-level exercise was contraindicated

Interventions Treatment Group: Self management education program, group: basic self-management techniques to
accomplish daily activities, manage symptoms, suggested ways to incorporate wellness activities (2h/
session): 16h

Control Group: Active control: Aerobic and flexibility exercise (1h/session), total: 32h

Co-medication allowed: Not reported

Other Co-therapies: Not reported

Outcomes Primary Outcomes

Self reported pain: VAS pain 0-10

Self reported negative mood: BDI 0-54

Self reported disability: SF 36 physical function 50-0

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: SES pain 100-0

Self reported fatigue: FIQ fatigue 0-10

Self reported sleep problems: Not assessed

Self reported disease-specific health-related quality of life: FIQ 0-100

Notes 1. Study arms strength training, and combination a of strength training, aerobic, flexibility exercise not
used for comparison

2. Reasons for dropout:

- Treatment Group: 7x dissatisfied with randomisation, 7x schedule conflicts, 6x lost to follow-up, 1x
other health problems, 1x travel issues, 1x FMS pain

- Control Group: 5x lost to follow-up, 4x other health problems, 4x schedule conflicts, 1x travel issues,
1x in a randomisation group, 1x FMS pain

3: Attendance rates: Mean attendance rate 77% in CBT and 73% in aerobic exercise group

4. Responder analysis: 20% of the patients in the CBT group and 25% of the patients in the combined
group (CBT plus exercise) reported ≥20% reduction of the FIQ-total score at final treatment

5. Funding sources and declaration of interest of the primary researchers: The study was support-
ed by an Arthritis Foundation Investigator Award (Dr Rooks) and National Institutes of Health grants

Rooks 2007  (Continued)
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K23 AR48305 (Dr Rooks), RO3 AR047398 (Dr Rooks), K24 AR02123 (Dr Katz), P60 AR47782 (Dr Iversen and
Katz), and RR01032 (Dr Gautan). Financial disclosure: None reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer generated single-page listings of random group assignment

Allocation concealment
(selection bias)

Low risk Individual pages were placed in an opaque envelopes, sealed, numbered se-
quentially and stored in a locked cabinet

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Intention-to-treat analyses (BOCF) reported, but only outcomes of completers
reported

Selective reporting (re-
porting bias)

Low risk All outcomes reported

Blinding of outcome as-
sessor

Unclear risk No detailed information

Rooks 2007  (Continued)

 
 

Methods Study setting: Europe (Sweden). Single centre, psychology university department, outpatient based;
referral by general practitioners

Study design: Parallel

Duration therapy: 10 weeks

Follow-up: 6 months

Analysis: 3x2 repeated measures ANOVA (group: treatment, control, waiting list control group x test
occasion: pre, post), 2x3 ANOVA (group: treatment, control x test occasion: pre, post, follow-up), one-
tailed t-tests, Chi2 tests

Participants Patients: Total group: 100% female, race not reported, mean age 45 years; 18 patients each in CBT and
control group; duration pain 3.4 (3.2) years in CBT and 4.1 (3.8) in control group

Inclusion: Diagnosis of FM in the past 2 years according to ACR 1990 criteria by rheumatologist, female,
age between 18 and 64 years

Exclusion: Other serious illnesses (e.g. other rheumatic diseases), ongoing alcohol or drug abuse, re-
ceiving other therapies

Interventions Treatment Group: CBT, single and group: education, problem solving, pain and self management
(5x1h individual, 15x2h group), total: 120h

Control Group: Attention control, group: education, discussion (2x2 h individual, 15x2h group), total:
102h

Co-medication allowed: No

Other Co-therapies: No

Outcomes Primary Outcomes

Soares 2002 
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Self reported pain: MPQ total 0-78

Self reported negative mood: FIQ depressed mood 0-10 not reported and not provided on request

Self reported disability: FIQ disability 0-10 not reported and not provided on request

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: ASES pain: 100-10

Self reported fatigue: FIQ Fatigue 0-10 not reported and not provided on request

Self reported sleep problems: Karolinska Sleep Questionnaire (KSQ) sleep quality 0-75

Self reported disease-specific health-related quality of life: FIQ 0-80

Notes 1. Waiting list control not used for comparison because of lack of follow-up assessment

2.Reasons for dropout (only for total sample reported): declined participation after randomisation

3. Attendance rates: Not reported

4. Responder analysis: None

5. Funding sources and declaration of interest of the primary researchers: No details reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No details reported

Allocation concealment
(selection bias)

Unclear risk No detailed information

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Intention-to-treat analysis by baseline carried forward method

Selective reporting (re-
porting bias)

High risk Follow-up data not reported in total

Blinding of outcome as-
sessor

Unclear risk No detailed information

Soares 2002  (Continued)

 
 

Methods Study setting: Europe (Germany). Single rheumatology centre, inpatient based, recruitment from the
regular patients of a hospital for rheumatic diseases

Study design: Parallel

Duration therapy: 5 weeks

Follow-up: 6 and 15 months

Analysis: Repeated measures analysis of variances, t-tests, effect-sizes, reliable change index

Thieme 2003 
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Participants Patients: Treatment Group: 42 patients, 100% female, race not reported, mean age 47 years; duration
pain 17.1 (7,1) years

Control Group: 21 patients, 100% female, race not reported, mean age 49 years; duration pain 15.6 (6.3)
years

Inclusion: ACR 1990 criteria for FM

Exclusion: Inflammatory cause of the pain, neurologic complications, duration pain < 4 months, preg-
nancy, severe somatic diseases, major psychiatric disorder, problems with German language

Interventions Treatment Group: Operant therapy: Education; structured time-contingent exercises, reduction of
medication, increase of bodily activity, reduction of interference of pain with daily activities; reduction
of health care utilisation; time contingent exercises and intake and reduction of medication, assertive-
ness training, 5 weeks: 75 h

Control Group: Active control: Education, antidepressants, passive physical therapy exercises: 5
weeks: 75 h

Co-medication allowed: Yes, intake management part of therapy

Other Co-therapies: Yes

Outcomes Primary Outcomes

Self reported pain: Multidimensional Pain Inventory (MPI), pain intensity 0-6

Self reported negative mood: MPi affective distress 0-6

Self reported disability: MPI Interference 0-6

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: MPI self-efficacy 0-6

Self reported fatigue: Not assessed

Self reported sleep problems: Sleep behaviour (hours)

Self reported disease-specific health-related quality of life: Not assessed

Notes 1. Reasons for dropout:

Treatment group: 1 x severe depressive episode, 1 x bipolar disorder

Control Group: no dropouts

2: Attendance rate: Not reported

3. Responder analysis: 65% of patients in the OBT group and 0% of the patients in the control group
reported a clinically relevant reduction (based on the reliability of change index) of the MPI pain inter-
ference score at final treatment

4. Funding sources and declaration of interest of the primary researchers: No details reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No detailed information

Thieme 2003  (Continued)
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Allocation concealment
(selection bias)

Unclear risk No detailed information

Incomplete outcome data
(attrition bias) 
All outcomes

High risk No intention-to-treat analysis

Selective reporting (re-
porting bias)

Low risk All outcomes reported

Blinding of outcome as-
sessor

Unclear risk No detailed information

Thieme 2003  (Continued)

 
 

Methods Study setting: Europe (Germany). Single university psychology centre, outpatient based; referral by
rheumatologists

Study design: Parallel

Duration therapy: 15 weeks

Follow-up: 6 and 12 months

Analysis: MANOVA, ANOVA, t-tests, effect sizes

Participants Patients: CBT Group: 42 patients,100% female, race not reported, mean age 49 years; duration pain 9.1
(8.5) years

Operant therapy Group: 43 patients, 100% female, race not reported, mean age 43 years; duration pain
9 (10.1) years

Control Group: 40 patients, 100% female, race not reported, mean age 48 years; duration pain 8.7 (8.8)
years

Inclusion: ACR 1990 criteria for FM, pain for a period of at least 6 months, married, willingness of the
spouse to participate, ability to complete the questionnaires and understand the treatment compo-
nents

Exclusion: Inflammatory rheumatic diseases and any concurrent major somatic disease (e.g. cancer,
diabetes)

Interventions Treatment Group: CBT: Problem-Solving, stress and pain coping strategies, relaxation, education,
homework. 15 weekly 2-hour sessions: 30 hours

Operant therapy: Changing observable pain behaviours, punishment, video feedback of expressions
of pain, contingent positive reinforcement of pain-incompatible behaviours, time contingent exercis-
es and intake and reduction of medication, increase of bodily activity, role-plays,15 weekly 2-hour ses-
sions: 30 hours

Control Group: Attention control: general discussions in groups around medical and psychosocial
problems of FM,15 weekly 2-hour sessions: 30 hours

Co-medication allowed: Yes, intake management part of therapy

Other Co-therapies: Yes

Outcomes Primary Outcomes

Self reported pain: MPI, pain intensity 0-6

Thieme 2006 
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Self reported negative mood: MPI Affective Distress 0-6

Self reported disability: FIQ physical impairment 0-10

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: Pain-related self statements scale (PRSS) active coping scale range;
data provided on request

Self reported fatigue: FIQ fatigue 0-10. Data provided on request

Self reported sleep problems: Not assessed

Self reported disease-specific health-related quality of life: FIQ-Total 0-8, data provided on request

Notes 1. Reasons for dropout:

CBT Treatment Group: 2x depression,

OBT Treatment Group: 2x Major depression, 1x lack of motivation

Control Group: 20xdetoriation of symptoms

2: Attendance rate: 95.7% of the sessions were attended and 94.5% of the homework was completed
in the OBT group. 86.8% of the sessions were attended and 94.3% of the homework was completed in
the CBT group.

3. Responder analysis: 53.5% of patients in the OBT group, 45.2% of the patients in the CBT group
and 5.0% of the patients in the control group reported a ≥ 50% pain reduction at 12 months follow-up.
56.1% of patients in the OBT group, 36.1% of the patients in the CBT group and 7.5% of the patients in
the control group reported a ≥ 50% reduction of the FIQ physical impairment score at 12 months fol-
low-up (Thieme 2007)

4. Funding sources and declaration of interest of the primary researchers: This study was support-
ed by grants from the Deutsche Forschungsgemeinschaft to KT (Th 899-1/2 and 899-2/2) and HF (FL
156/26, Clinical Research Unit 107 'Learning, plasticity and pain'), the Max-Planck Award for Interna-
tional Cooperation to HF, and the National Institutes of Health/National Institute of Arthritis and Mus-
culoskeletal and Skin Diseases to DCT (AR44724 and AR 47298)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No detailed information

Allocation concealment
(selection bias)

Unclear risk No detailed information

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Intention-to-treat analysis by last observation carried forward method

Selective reporting (re-
porting bias)

Low risk All outcomes reported or provided on request

Blinding of outcome as-
sessor

Unclear risk No detailed information

Thieme 2006  (Continued)
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Methods Study setting: Europe (Netherlands). Single university psychology centre, outpatient based; referral by
rheumatology department of general hospital

Study design: Parallel

Duration therapy: 6 weeks

Follow-up: 6 and 12 months follow-up

Analysis: Comparisons between groups (baseline): Univariate analysis of variance, chi-square. Group
differences: ANCOVA, MANCOVA. Reliability of change index

Participants Patients: Treatment Group: 49 patients, 93% female, race not reported, mean age 45 years; duration
pain 10.4 (7.7) years

Control Group: 43 patients, 82% female, race not reported, mean age 43 years; duration pain 10.2 (8.8)
years

Inclusion: ACR 1990 criteria for FM, age 18-65 years

Exclusion: Illiteracy, pregnancy, substance abuse, involvement in any litigation concerning disabili-
ty income, medical disorders and acute diseases, use of supportive equipment for ambulation, severe
psychopathology

Interventions Treatment Group: CBT: Education and Information, reconceptualization, skills acquisition and gener-
alization phase. Relaxation, Homework.12 sessions a 90 min: 18 hours

Control Group: Active control: Education and information on chronic pain; physical exercise, intensity
and duration not reported, at the end of the session; 12 sessions a 90 min: 18 hours

Co-medication allowed: Not reported

Other Co-therapies: Not reported

Outcomes Primary Outcomes

Self reported pain: McGill Pain Questionnaire (MPQ), present rating intensity 0-100

Self reported negative mood: Beck Depression Inventory (BDI) 0- 63

Self reported disability: Not assessed

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: Coping strategies questionnaire (CSQ) 7-1

Self reported fatigue: Not assessed

Self reported sleep problems: Not assessed

Self reported disease-specific health-related quality of life: Not assessed

Notes 1. Waiting list control not used for comparison, because outcomes not reported at follow-up

2. Reasons for dropout:

- CBT group: 6x by treatment staB because of group cohesion difficulties: 3x absence during 3 consecu-
tive sessions: 1x worsening of health condition

- WLC: 1x refusal to comply with assessments

Vlayen 1996 
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3: Attendance rates: Not reported

4. Responder analysis: 23.9% of the patients in the CBT group and 35.9% of the patients in the control
group reported a clinically-relevant change (based on the reliability of change index) in the composite
main outcome measure (pain coping and control, relaxation, tension, headache) at final treatment.

5. Funding sources and declaration of interest of the primary researchers: Supported by grant
28-2055 from the Dutch Prevention Fund

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No detailed information

Allocation concealment
(selection bias)

Unclear risk No detailed information

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Unclear information

Selective reporting (re-
porting bias)

High risk Not all CSQ subscales reported

Blinding of outcome as-
sessor

Unclear risk No detailed information

Vlayen 1996  (Continued)

 
 

Methods Study setting: Europe (Norway). Single centre, Physical medicine and psychiatry centre, outpatient
based; recruitment from local patient association and physical outpatient clinics

Study design: Parallel

Duration therapy: 14 weeks

Follow-up: 4 years

Analysis: Comparisons between groups (baseline): t-tests, ANOVA. Group differences: regression analy-
sis. Kruskal-Wallis, Mann-Whitney. Responder analysis

Participants Patients: Treatment Group: 20 patients 90% female, race not reported, mean age 44 years; symptom
duration 11 (10) years

Control Group: 20 patients, 95% female, race not reported, mean age 46 years; symptom duration 11 (9)
years

Inclusion: Diagnostic criteria of Smythe and Yunus

Exclusion: None

Interventions Treatment Group: CBT: Stress Mangement Treatment (SMT): cognitive behavioural stress manage-
ment package including relaxation and coping strategies. Total hours: 30

Control Group: TAU

Co-medication allowed: Allowed, but no details reported

Wigers 1996 
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Other Co-therapies: Not reported

Outcomes Primary Outcomes

Self reported pain: Visual Analogue Scale pain (VAS pain) 0- 10

Self reported negative mood: Visual Analogue Scale Depression (VAS) 0-10

Self reported disability: Not assessed

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: Not assessed

Self reported fatigue: Visual Analogue Scale (VAS) 0-10

Self reported sleep problems: Visual Analogue Scale (VAS) 0-10

Self reported disease-specific health-related quality of life: Not assessed

Notes 1. Treatment arm aerobic exercise not used for comparison

2. Reasons for dropout:

- Treatment Group: 2 x Moved, 1x acquired Cancer, 1x transport problems, 2x initiated additional treat-
ments (2). Follow-up: 1 x Moved, 1x not wishing to participate (1)

Control Group: 3x initiated additional treatments follow-up: 4x moved

3. Attendance rates: 68% in the CBT group

4. Responder analysis: 20% of the patients in the CBT group and 5% of the patients in the TAU group
reported a ≥30% pain reduction at final treatment.

5. Funding sources and declaration of interest of the primary researchers: The study was supported
by the Research Counsil of Norway (101417/320) and the Norwegian Fibromyalgia Association

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomization by drawing lots

Allocation concealment
(selection bias)

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk ITT

Selective reporting (re-
porting bias)

Low risk All outcomes reported

Blinding of outcome as-
sessor

Unclear risk No details reported

Wigers 1996  (Continued)
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Methods Study setting: North America (USA). Single university research centre, outpatient based, referral by
primary or specialist care physician

Study design: Parallel

Duration therapy: 6 months

Follow-up: None

Analysis: Comparisons between groups (baseline): t-tests and Chi-quadrat, intention-to-treat ap-
proach, ANCOVA, responder analysis to anyone who reported 30% improvement in pain, an 0.50 SD in
physical function via Fisher's exact test

Participants Patients: Treatment Group: 59 patients, 95% female, 98% white, mean age 50 years; duration FM 9.5
(6.9) years

Control Group: 59 patients, 95% female, 97% white, mean age 51 years; duration FM 9.3 (6.1) years

Inclusion: ACR 1990 criteria for FM, age > 18 years, under standard medical care of a physician the last 3
months prior to assessment, possess basic computer literacy and access

Exclusion: Severe physical impairment, co-morbid medical illnesses capable of causing a worsening of
physical functional status independent of FM, any present psychiatric disorder involving psychosis, sui-
cide attempts or current risk, substance abuse, prior CBT for pain management, pending status associ-
ated with disability compensation or receipt of disability compensation in the last 2 years

Interventions Treatment Group: Self management education program: Web-enhanced Behavioral Self-Manage-
ment: website included 13 modules segregated into: educational lectures, education, behavioral and
cognitive skills to help with symptom management, behavioral and cognitive skills to facilitate adap-
tive life style changes for managing FM. Each module featured a video lecture. Total hours: NA, but
mean number of skills used every month and in total

Control Group: TAU

Co-medication allowed: Yes

Other Co-therapies: Not reported

Outcomes Primary Outcomes

Self reported pain: Pain Severity scale of the Brief Pain Inventory (BPI) 0-10

Self reported negative mood: CED-S 0-60

Self reported disability: SF-36 Physical Functioning Scale 50-0

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: Not assessed

Self reported fatigue: Multidimensional Fatigue Inventory (MFI) 4-20

Self reported sleep problems: MOS Sleep Scale 50-0

Self reported disease-specific health-related quality of life: Not assessed

Notes 1. Reasons for dropout:

- Treatment Group: 1xmedical complications, 3xpersonal choice

- Control Group: 1x medical complications, 6x personal choice 1x relocation

Williams 2010 
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2. Attendance rate: 89-94% of the patients in the self management education group used at least 1
skill by month

3. Responder analysis: 29% of the patients in the self management education group and 8% of the pa-
tients in the TAU group reported a ≥30% pain reduction at final treatment. 31% of the patients in the
self management education group and 6% of the patients in the TAU group reported a ≥0.5 SD improve-
ment of the subscale physical functioning of the SF-36 at end of treatment

4. Funding sources and declaration of interest of the primary researchers: Supported in part by
Grant numbers R01-AR050044 (NIAMS/ NIH), and DAMD 17-00-2-0018 (Department of Defense).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computerised randomisation program

Allocation concealment
(selection bias)

Low risk Allocation sequence was done by computerised randomisation

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk BOCF was used in ITT analysis for missing endpoint values

Selective reporting (re-
porting bias)

Low risk All outcomes reported

Blinding of outcome as-
sessor

Low risk Study personnel were blinded

Williams 2010  (Continued)

 
 

Methods Study setting: North America (USA). Single university psychology centre, outpatient based; referral by
rheumatologists

Study design: Parallel

Duration therapy: 10 weeks

Follow-up: 9 months

Analysis: Comparisons between groups (baseline): t-tests and Chi-quadrat, intention-to-treat ap-
proach in all analysis, one-way analysis of co-variances with one fixed-effect was conducted on the pri-
mary outcome measure (VAS) at post-treatment, Hedges g. Data were also examined using the perspec-
tive of clinical significance (30% improvement)

Participants Patients: Treatment Group: 38 patients, 89% female, 79% white, mean age 48 years

Control Group: 38 patients, 87% female, 74% white, mean age 50 years

Average widespread pain 11.5 years for both groups

Inclusion: ACR 1990 criteria for FM, age 18 to 70 years

Exclusion: pain from traumatic injury or structural or regional rheumatic disease, rheumatoid arthri-
tis, inflammatory arthritis, autoimmune disease, unstable medical or psychiatric illness, active suicidal
ideation, a history of psychosis, current psychoactive substance dependence, medication regimen not
stable last 2 months. Pregnancy. Participation in psychotherapy

Woolfolk 2012 
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Interventions Treatment Group: CBT: Individually administered CBT, group: relaxation, activity regulation, facili-
tation of emotional awareness, cognitive restructuring, interpersonal communication training. Total
hours: Not reported

Control Group: Unaugmented TAU

Co-medication allowed: Not reported

Other Co-therapies: Not reported

Outcomes Primary Outcomes

Self reported pain: VAS pain 0-10

Self reported negative mood: Beck Depression Inventory (BDI) 0-42; Outcomes incompletely reported
(non means, only F- and P-values) and not provided on request

Self reported disability: Medical Outcomes Study (MOS) SF-36 Physical Functioning Scale 50-0; Mean
extracted from figure; SD not provided on request and calculated by reported P value

Acceptability: Total dropout rate

Secondary Outcomes

Self reported self efficacy pain: Pain-Management Subscale of the Chronic Pain Self Efficacy Scale
(CPSE): 10-0 Mean extracted from figure;

Self reported fatigue: Not assessed

Self reported sleep problems: Not assessed

Self reported disease-specific health-related quality of life: Not assessed

Notes 1. Reasons for dropout: Not reported for both groups

2. Attendance rate: Not reported

3. Responder analysis: 65.% of the patients in the CBT group and 5.2% of the patients in the TAU group
reported a ≥30% pain reduction at end of treatment

4. Funding sources and declaration of interest of the primary researchers: No details reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer generated random number sequence

Allocation concealment
(selection bias)

Unclear risk Not reported in detail

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Intention to-treat analysis. Missing data were imputed by last observation car-
ried forward method

Selective reporting (re-
porting bias)

High risk Outcome depression not reported

Blinding of outcome as-
sessor

Low risk Study personnel masked to participants' treatment condition

Woolfolk 2012  (Continued)
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Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Anderson 2007 No randomisation

Carleton 2011 Attention modification training in a laboratory; delivery was not from, or supervised by, a health-
care professional qualified in psychology, psychiatry or psychosomatic medicine

De Voogd 2003 No randomisation

Garcia 2006 Less than 10 patients per treatment arm

Goeppinger 2009 Did not meet the criteria of self management. No modelling as supplied by the facilitators

Goldenberg 1994 No randomisation

Haugli 2008 No separate data of FM-patients presented; not provided on request

Langford 2010 Combination of cognitive behavioural therapy with interpersonal (psychodynamic) therapy

Lommel 2011 No randomisation

Lorig 2008 Details of FM diagnosis not reported

Martinez-Valero 2008 < 10 patients per treatment arm

Solomon 2002 No separate data of FM patients presented; not provided on request

Stuifbergen 2010 Details of FM diagnosis not reported and not provided on request

Van Oosterwijck 2013 Pain physiology education without self-management education

Williams 2002 Outcomes reported not suited for meta-analysis: 25% of the patients in CBT group and 12% of the
patients in the TAU group reported improvement of ≥ 6.5 points on the physical component score
of the SF-36. Outcomes suited for meta-analysis not provided on request

 

Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods Not yet assessed

Participants 43 FM patients

Interventions Cognitive behavioural therapy compared to waiting list control

Outcomes Not yet assessed

Notes New study

Jensen 2012 
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Methods Not yet assessed

Participants 64 FM patients with insomnia

Interventions Cognitive behavioural therapy for insomnia compared to sleep hygiene group

Outcomes Not yet assessed

Notes New study

Martinez 2013 

 
 

Methods Not yet assessed

Participants 26 FM patients

Interventions Cognitive behavioural therapy for insomnia compared to sleep hygiene group

Outcomes Not yet assessed

Notes New study

Sanchez 2012 

 
 

Methods Not yet assessed

Participants 40 FM patients

Interventions Acceptance and commitment therapy

Outcomes Not yet assessed

Notes New study

Wicksell 2012 

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Cognitive behavioural therapies versus controls at end of treatment

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Pain 21 1453 Std. Mean Difference (IV, Random,
95% CI)

-0.29 [-0.47, -0.11]

1.1 Traditional cognitive
behavioural therapy

18 1150 Std. Mean Difference (IV, Random,
95% CI)

-0.30 [-0.44, -0.15]
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Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1.2 Operant therapy 2 123 Std. Mean Difference (IV, Random,
95% CI)

-0.67 [-2.56, 1.23]

1.3 Self-management 2 180 Std. Mean Difference (IV, Random,
95% CI)

0.02 [-0.81, 0.84]

2 Negative mood 19 1649 Std. Mean Difference (IV, Random,
95% CI)

-0.33 [-0.49, -0.17]

2.1 Traditional cogni-
tive-behavioural therapy

15 1010 Std. Mean Difference (IV, Random,
95% CI)

-0.34 [-0.48, -0.19]

2.2 Operant therapy 2 124 Std. Mean Difference (IV, Random,
95% CI)

-0.90 [-2.21, 0.42]

2.3 Self-management edu-
cation

3 515 Std. Mean Difference (IV, Random,
95% CI)

-0.10 [-0.27, 0.07]

3 Disability 16 1234 Std. Mean Difference (IV, Random,
95% CI)

-0.30 [-0.51, -0.08]

3.1 Traditional cogni-
tive-behavioural therapy

13 931 Std. Mean Difference (IV, Random,
95% CI)

-0.31 [-0.45, -0.18]

3.2 Operant therapy 2 123 Std. Mean Difference (IV, Random,
95% CI)

-0.88 [-3.10, 1.33]

3.3 Self-management edu-
cation

2 180 Std. Mean Difference (IV, Random,
95% CI)

0.07 [-0.60, 0.74]

4 Self-efficacy pain 11 1047 Std. Mean Difference (IV, Random,
95% CI)

-0.49 [-0.80, -0.17]

4.1 Traditional cogni-
tive-behavioural therapy

9 589 Std. Mean Difference (IV, Random,
95% CI)

-0.39 [-0.72, -0.05]

4.2 Operant therapy 2 123 Std. Mean Difference (IV, Random,
95% CI)

-1.18 [-3.01, 0.64]

4.3 Self-management edu-
cation

1 335 Std. Mean Difference (IV, Random,
95% CI)

-0.18 [-0.39, 0.04]

5 Acceptability 21 1914 Risk Ratio (M-H, Random, 95% CI) 0.94 [0.65, 1.35]

5.1 Traditional cogni-
tive-behavioural therapy

17 1169 Risk Ratio (M-H, Random, 95% CI) 0.98 [0.65, 1.46]

5.2 Operant therapy 2 126 Risk Ratio (M-H, Random, 95% CI) 0.43 [0.03, 7.34]

5.3 Self-management edu-
cation

3 619 Risk Ratio (M-H, Random, 95% CI) 1.33 [0.81, 2.19]

6 Fatigue 11 910 Std. Mean Difference (IV, Random,
95% CI)

-0.25 [-0.49, -0.02]
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Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

6.1 Traditional cogni-
tive-behavioural therapy

9 667 Std. Mean Difference (IV, Random,
95% CI)

-0.38 [-0.65, -0.10]

6.2 Operant therapy 1 63 Std. Mean Difference (IV, Random,
95% CI)

0.09 [-0.44, 0.62]

6.3 Self-management edu-
cation

2 180 Std. Mean Difference (IV, Random,
95% CI)

0.04 [-0.33, 0.40]

7 Sleep problems 8 422 Std. Mean Difference (IV, Random,
95% CI)

-0.40 [-0.85, 0.05]

7.1 Traditional cogni-
tive-behavioural therapy

6 244 Std. Mean Difference (IV, Random,
95% CI)

-0.50 [-1.11, 0.11]

7.2 Operant therapy 1 60 Std. Mean Difference (IV, Random,
95% CI)

-0.37 [-0.91, 0.17]

7.3 Self-management edu-
cation

1 118 Std. Mean Difference (IV, Random,
95% CI)

0.09 [-0.27, 0.45]

8 Health-related quality of
life

13 1238 Std. Mean Difference (IV, Random,
95% CI)

-0.23 [-0.38, -0.08]

8.1 Traditional cogni-
tive-behavioural therapy

11 778 Std. Mean Difference (IV, Random,
95% CI)

-0.34 [-0.49, -0.18]

8.2 Operant therapy 1 63 Std. Mean Difference (IV, Random,
95% CI)

0.19 [-0.34, 0.72]

8.3 Self-management edu-
cation

2 397 Std. Mean Difference (IV, Random,
95% CI)

-0.01 [-0.36, 0.33]

 
 

Analysis 1.1.   Comparison 1 Cognitive behavioural therapies versus controls at end of treatment, Outcome 1 Pain.

Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.1.1 Traditional cognitive behavioural therapy  

Alda 2011 57 36.9 (8.3) 56 38.7 (7.5) 5.89% -0.23[-0.6,0.14]

Ang 2010 15 -0.2 (1.8) 13 -0.3 (1.6) 3.37% 0.06[-0.69,0.8]

Burckhardt 1994 28 5.6 (2.4) 30 5.9 (2.4) 4.77% -0.12[-0.64,0.39]

Castel 2009 16 6.1 (2.5) 7 7 (1) 2.67% -0.39[-1.29,0.5]

Castel 2012 34 5.6 (1.1) 30 6.5 (2.4) 4.89% -0.5[-1,-0.01]

Edinger 2005 15 27.6 (14.7) 9 34.4 (12.3) 2.91% -0.47[-1.31,0.37]

Falcao 2008 25 3.3 (3.6) 26 3.5 (2.9) 4.54% -0.08[-0.63,0.47]

Kashikar-Zuck 2005 14 4.4 (1.9) 13 5.9 (2) 3.16% -0.75[-1.53,0.04]

Kashikar-Zuck 2012 57 5.3 (2.3) 55 6 (1.9) 5.86% -0.33[-0.7,0.04]

Luciano 2011 108 6.3 (2.4) 108 7.7 (2) 6.63% -0.62[-0.89,-0.34]

Miro 2011 20 6.5 (2.5) 20 8.3 (1.5) 3.88% -0.85[-1.5,-0.2]

Favours Cognitive-behavioural therapies 52.5-5 -2.5 0 Favours controls
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Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Nicassio 1997 36 -0.1 (3.2) 35 0.2 (3.3) 5.14% -0.08[-0.55,0.38]

Redondo 2004 21 6 (2.5) 19 5.6 (2.6) 4.06% 0.15[-0.47,0.78]

Soares 2002 18 43.6 (35.1) 18 49.1 (41.9) 3.86% -0.14[-0.79,0.51]

Thieme 2006 42 3.5 (1) 20 3.8 (1.1) 4.64% -0.24[-0.77,0.3]

Vlayen 1996 39 1 (1.8) 30 0.4 (1.8) 5.04% 0.33[-0.15,0.81]

Wigers 1996 20 64 (19) 20 72 (24) 4.03% -0.36[-0.99,0.26]

Woolfolk 2012 38 4.9 (4.2) 38 7.7 (4.2) 5.17% -0.66[-1.12,-0.2]

Subtotal *** 603   547   80.51% -0.3[-0.44,-0.15]

Heterogeneity: Tau2=0.03; Chi2=24.26, df=17(P=0.11); I2=29.92%  

Test for overall effect: Z=3.95(P<0.0001)  

   

1.1.2 Operant therapy  

Thieme 2003 40 3.8 (1) 20 5.5 (1.1) 4.09% -1.64[-2.26,-1.02]

Thieme 2006 43 4.1 (1.1) 20 3.8 (1.1) 4.65% 0.3[-0.24,0.83]

Subtotal *** 83   40   8.74% -0.67[-2.56,1.23]

Heterogeneity: Tau2=1.78; Chi2=21.62, df=1(P<0.0001); I2=95.37%  

Test for overall effect: Z=0.69(P=0.49)  

   

1.1.3 Self-management  

Rooks 2007 27 5.9 (2.2) 35 4.8 (2.5) 4.82% 0.46[-0.05,0.97]

Williams 2010 59 4.3 (1.6) 59 4.9 (1.5) 5.93% -0.38[-0.75,-0.02]

Subtotal *** 86   94   10.75% 0.02[-0.81,0.84]

Heterogeneity: Tau2=0.3; Chi2=6.95, df=1(P=0.01); I2=85.61%  

Test for overall effect: Z=0.04(P=0.97)  

   

Total *** 772   681   100% -0.29[-0.47,-0.11]

Heterogeneity: Tau2=0.11; Chi2=55.96, df=21(P<0.0001); I2=62.47%  

Test for overall effect: Z=3.12(P=0)  

Test for subgroup differences: Chi2=0.69, df=1 (P=0.71), I2=0%  

Favours Cognitive-behavioural therapies 52.5-5 -2.5 0 Favours controls

 
 

Analysis 1.2.   Comparison 1 Cognitive behavioural therapies
versus controls at end of treatment, Outcome 2 Negative mood.

Study or subgroup Cognitive-behav-
ioural therap

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.2.1 Traditional cognitive-behavioural therapy  

Alda 2011 57 7.8 (2.5) 56 8.2 (2.3) 6.64% -0.16[-0.53,0.21]

Burckhardt 1994 28 3 (3.5) 30 3.8 (3.1) 4.89% -0.24[-0.75,0.28]

Castel 2009 16 5.3 (3.6) 7 5.3 (3.9) 2.39% 0.01[-0.88,0.89]

Castel 2012 34 16.1 (8.9) 30 23.1 (7.3) 4.93% -0.84[-1.36,-0.33]

Edinger 2005 15 11.3 (15.9) 9 26.8 (18.3) 2.46% -0.89[-1.76,-0.02]

Falcao 2008 25 7.6 (7.7) 26 14 (11.4) 4.44% -0.65[-1.21,-0.08]

Kashikar-Zuck 2005 14 49.6 (17.6) 13 48.5 (12.9) 3.04% 0.07[-0.69,0.82]

Kashikar-Zuck 2012 57 9.9 (6.2) 55 11.8 (5.8) 6.6% -0.31[-0.69,0.06]

Luciano 2011 108 5.2 (3.5) 108 6.5 (3.1) 8.06% -0.36[-0.63,-0.09]

Miro 2011 20 9.7 (4.4) 20 11.3 (4.6) 3.92% -0.36[-0.98,0.27]

Nicassio 1997 36 15.5 (12.1) 35 20.7 (9.8) 5.38% -0.47[-0.94,0]

Favours CBTs 52.5-5 -2.5 0 Favours controls
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Study or subgroup Cognitive-behav-
ioural therap

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Redondo 2004 21 15.4 (8.8) 19 16.8 (10.2) 3.95% -0.14[-0.77,0.48]

Thieme 2006 42 2.8 (1.1) 20 3.6 (1.3) 4.61% -0.65[-1.2,-0.11]

Vlayen 1996 39 13.4 (5.8) 30 11.9 (5.8) 5.31% 0.26[-0.22,0.73]

Wigers 1996 20 24 (22) 20 36 (35) 3.91% -0.4[-1.03,0.22]

Subtotal *** 532   478   70.52% -0.34[-0.48,-0.19]

Heterogeneity: Tau2=0.01; Chi2=17.07, df=14(P=0.25); I2=17.97%  

Test for overall effect: Z=4.56(P<0.0001)  

   

1.2.2 Operant therapy  

Thieme 2003 40 2.5 (1) 21 4.5 (1.5) 4.11% -1.58[-2.18,-0.98]

Thieme 2006 43 3.3 (1.3) 20 3.6 (1.3) 4.74% -0.23[-0.77,0.3]

Subtotal *** 83   41   8.85% -0.9[-2.21,0.42]

Heterogeneity: Tau2=0.82; Chi2=10.73, df=1(P=0); I2=90.68%  

Test for overall effect: Z=1.34(P=0.18)  

   

1.2.3 Self-management education  

Oliver 2001 165 14.2 (8.9) 170 15.5 (10) 8.83% -0.14[-0.35,0.08]

Rooks 2007 27 14 (12) 35 13 (10) 5.05% 0.09[-0.41,0.59]

Williams 2010 59 16.4 (11.9) 59 17.5 (11.5) 6.76% -0.09[-0.45,0.27]

Subtotal *** 251   264   20.63% -0.1[-0.27,0.07]

Heterogeneity: Tau2=0; Chi2=0.67, df=2(P=0.72); I2=0%  

Test for overall effect: Z=1.13(P=0.26)  

   

Total *** 866   783   100% -0.33[-0.49,-0.17]

Heterogeneity: Tau2=0.06; Chi2=40.43, df=19(P=0); I2=53.01%  

Test for overall effect: Z=4.14(P<0.0001)  

Test for subgroup differences: Chi2=5.17, df=1 (P=0.08), I2=61.31%  

Favours CBTs 52.5-5 -2.5 0 Favours controls

 
 

Analysis 1.3.   Comparison 1 Cognitive behavioural therapies
versus controls at end of treatment, Outcome 3 Disability.

Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.3.1 Traditional cognitive-behavioural therapy  

Alda 2011 57 2 (1.7) 56 3.4 (2.2) 7.21% -0.67[-1.05,-0.29]

Ang 2010 15 -0.3 (2.2) 13 0.2 (1.7) 4.36% -0.24[-0.99,0.5]

Burckhardt 1994 28 3.9 (2.2) 30 4.6 (2.5) 6.02% -0.29[-0.81,0.22]

Castel 2009 16 3.9 (3) 7 4.8 (3.8) 3.54% -0.29[-1.18,0.61]

Castel 2012 34 3.9 (2.2) 30 3.2 (2.5) 6.22% 0.3[-0.19,0.8]

Falcao 2008 25 2.1 (1.5) 26 2.8 (2) 5.72% -0.41[-0.97,0.14]

Kashikar-Zuck 2005 14 15.1 (9.1) 13 16.6 (8.3) 4.29% -0.17[-0.93,0.58]

Kashikar-Zuck 2012 57 16.7 (8.7) 55 19.8 (9.4) 7.26% -0.34[-0.71,0.03]

Luciano 2011 108 2.4 (2.5) 108 3.2 (2.8) 8.14% -0.29[-0.56,-0.02]

Nicassio 1997 36 -0.6 (0) 35 -0.6 (0.1) 6.42% -0.42[-0.9,0.05]

Redondo 2004 21 -49.3 (20.6) 19 -47.1 (19.3) 5.21% -0.11[-0.73,0.51]

Thieme 2006 42 3.6 (2.3) 10 4 (2.1) 4.72% -0.17[-0.86,0.52]

Woolfolk 2012 38 39 (17.6) 38 47 (17.6) 6.55% -0.45[-0.91,0]

Favours CBTs 52.5-5 -2.5 0 Favours controls
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Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Subtotal *** 491   440   75.67% -0.31[-0.45,-0.18]

Heterogeneity: Tau2=0; Chi2=10.76, df=12(P=0.55); I2=0%  

Test for overall effect: Z=4.68(P<0.0001)  

   

1.3.2 Operant therapy  

Thieme 2003 40 3.3 (1) 20 5.3 (0.9) 4.97% -2.02[-2.68,-1.37]

Thieme 2006 43 4.5 (1.9) 20 4 (2) 5.9% 0.24[-0.29,0.77]

Subtotal *** 83   40   10.87% -0.88[-3.1,1.33]

Heterogeneity: Tau2=2.47; Chi2=27.65, df=1(P<0.0001); I2=96.38%  

Test for overall effect: Z=0.78(P=0.43)  

   

1.3.3 Self-management education  

Rooks 2007 27 -49.3 (23.9) 35 -58.9 (20.3) 6.1% 0.43[-0.08,0.94]

Williams 2010 59 -41.1 (8.7) 59 -38.9 (8.6) 7.36% -0.25[-0.62,0.11]

Subtotal *** 86   94   13.46% 0.07[-0.6,0.74]

Heterogeneity: Tau2=0.18; Chi2=4.63, df=1(P=0.03); I2=78.38%  

Test for overall effect: Z=0.19(P=0.85)  

   

Total *** 660   574   100% -0.3[-0.51,-0.08]

Heterogeneity: Tau2=0.13; Chi2=49.43, df=16(P<0.0001); I2=67.63%  

Test for overall effect: Z=2.73(P=0.01)  

Test for subgroup differences: Chi2=1.45, df=1 (P=0.48), I2=0%  

Favours CBTs 52.5-5 -2.5 0 Favours controls

 
 

Analysis 1.4.   Comparison 1 Cognitive behavioural therapies
versus controls at end of treatment, Outcome 4 Self-e?icacy pain.

Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.4.1 Traditional cognitive-behavioural therapy  

Alda 2011 57 24.8 (7.4) 56 31.5 (6.9) 9.23% -0.93[-1.32,-0.54]

Burckhardt 1994 28 -204.2
(26.5)

30 -190.4
(26.5)

8.29% -0.51[-1.04,0.01]

Kashikar-Zuck 2005 14 -3.7 (0.7) 13 -3.1 (0.4) 6.35% -0.96[-1.77,-0.16]

King 2002 41 -51.1 (22) 34 -46.1 (21.3) 8.77% -0.23[-0.68,0.23]

Nicassio 1997 36 -23.4 (4.3) 35 -24.1 (4.4) 8.7% 0.17[-0.3,0.64]

Redondo 2004 21 -5.5 (2.3) 19 -4.7 (2.2) 7.56% -0.35[-0.97,0.28]

Thieme 2006 40 -3.7 (0.9) 20 -3 (0.7) 8.04% -0.84[-1.39,-0.28]

Vlayen 1996 39 -0.9 (1.4) 30 -1.6 (1.4) 8.58% 0.49[0.01,0.98]

Woolfolk 2012 38 38 (17.3) 38 47 (17.3) 8.76% -0.52[-0.97,-0.06]

Subtotal *** 314   275   74.28% -0.39[-0.72,-0.05]

Heterogeneity: Tau2=0.19; Chi2=31.11, df=8(P=0); I2=74.28%  

Test for overall effect: Z=2.28(P=0.02)  

   

1.4.2 Operant therapy  

Thieme 2003 40 -3.7 (0.7) 20 -1.8 (1.1) 7.28% -2.13[-2.79,-1.46]

Thieme 2006 43 -3.2 (0.9) 20 -3 (0.7) 8.23% -0.26[-0.8,0.27]

Subtotal *** 83   40   15.51% -1.18[-3.01,0.64]

Favours CBTs 52.5-5 -2.5 0 Favours controls
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Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Heterogeneity: Tau2=1.65; Chi2=18.41, df=1(P<0.0001); I2=94.57%  

Test for overall effect: Z=1.27(P=0.2)  

   

1.4.3 Self-management education  

Oliver 2001 165 -55.4 (18.7) 170 -52 (19.6) 10.21% -0.18[-0.39,0.04]

Subtotal *** 165   170   10.21% -0.18[-0.39,0.04]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.62(P=0.11)  

   

Total *** 562   485   100% -0.49[-0.8,-0.17]

Heterogeneity: Tau2=0.25; Chi2=61.19, df=11(P<0.0001); I2=82.02%  

Test for overall effect: Z=3(P=0)  

Test for subgroup differences: Chi2=2.11, df=1 (P=0.35), I2=5.19%  

Favours CBTs 52.5-5 -2.5 0 Favours controls

 
 

Analysis 1.5.   Comparison 1 Cognitive behavioural therapies
versus controls at end of treatment, Outcome 5 Acceptability.

Study or subgroup Cognitive-be-
havioural
therapies

Controls Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.5.1 Traditional cognitive-behavioural therapy  

Alda 2011 1/57 3/56 2.13% 0.33[0.04,3.05]

Ang 2010 2/17 2/13 2.91% 0.76[0.12,4.73]

Castel 2009 2/18 5/12 3.91% 0.27[0.06,1.16]

Castel 2012 3/34 1/30 2.16% 2.65[0.29,24.11]

Edinger 2005 3/18 2/11 3.42% 0.92[0.18,4.65]

Falcao 2008 5/30 4/30 4.91% 1.25[0.37,4.21]

Kashikar-Zuck 2005 1/15 2/15 2.04% 0.5[0.05,4.94]

Kashikar-Zuck 2012 4/57 4/57 4.39% 1[0.26,3.81]

King 2002 7/48 5/39 5.6% 1.14[0.39,3.31]

Luciano 2011 16/108 15/108 8.04% 1.07[0.56,2.05]

Miro 2011 4/20 5/20 5.15% 0.8[0.25,2.55]

Nicassio 1997 12/48 3/38 5% 3.17[0.96,10.42]

Redondo 2004 5/21 4/19 5.15% 1.13[0.35,3.6]

Soares 2002 2/20 2/20 2.82% 1[0.16,6.42]

Thieme 2006 2/42 10/20 4.07% 0.1[0.02,0.39]

Vlayen 1996 10/49 2/39 3.94% 3.98[0.93,17.11]

Wigers 1996 5/20 3/20 4.58% 1.67[0.46,6.06]

Subtotal (95% CI) 622 547 70.24% 0.98[0.65,1.46]

Total events: 84 (Cognitive-behavioural therapies), 72 (Controls)  

Heterogeneity: Tau2=0.22; Chi2=23.83, df=16(P=0.09); I2=32.85%  

Test for overall effect: Z=0.11(P=0.91)  

   

1.5.2 Operant therapy  

Thieme 2003 2/42 0/21 1.3% 2.56[0.13,51]

Thieme 2006 3/43 10/20 5.07% 0.14[0.04,0.45]

Subtotal (95% CI) 85 41 6.37% 0.43[0.03,7.34]

Favours CBTs 1000.01 100.1 1 Favours controls
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Study or subgroup Cognitive-be-
havioural
therapies

Controls Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Total events: 5 (Cognitive-behavioural therapies), 10 (Controls)  

Heterogeneity: Tau2=3.06; Chi2=3.27, df=1(P=0.07); I2=69.43%  

Test for overall effect: Z=0.58(P=0.56)  

   

1.5.3 Self-management education  

Oliver 2001 42/207 23/193 9.2% 1.7[1.07,2.72]

Rooks 2007 23/50 16/51 8.98% 1.47[0.88,2.43]

Williams 2010 4/59 8/59 5.22% 0.5[0.16,1.57]

Subtotal (95% CI) 316 303 23.39% 1.33[0.81,2.19]

Total events: 69 (Cognitive-behavioural therapies), 47 (Controls)  

Heterogeneity: Tau2=0.09; Chi2=3.78, df=2(P=0.15); I2=47.13%  

Test for overall effect: Z=1.14(P=0.25)  

   

Total (95% CI) 1023 891 100% 0.94[0.65,1.35]

Total events: 158 (Cognitive-behavioural therapies), 129 (Controls)  

Heterogeneity: Tau2=0.32; Chi2=42.82, df=21(P=0); I2=50.96%  

Test for overall effect: Z=0.33(P=0.74)  

Test for subgroup differences: Chi2=1.33, df=1 (P=0.51), I2=0%  

Favours CBTs 1000.01 100.1 1 Favours controls

 
 

Analysis 1.6.   Comparison 1 Cognitive behavioural therapies
versus controls at end of treatment, Outcome 6 Fatigue.

Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.6.1 Traditional cognitive-behavioural therapy  

Alda 2011 57 6.2 (1.9) 56 8.1 (2.1) 10.02% -0.93[-1.32,-0.54]

Burckhardt 1994 28 6.2 (2.2) 30 7.9 (2.4) 8.13% -0.73[-1.26,-0.19]

Castel 2009 16 7.1 (3.5) 7 8.7 (0.8) 4.63% -0.51[-1.41,0.39]

Castel 2012 34 7 (2.2) 30 8.6 (1.5) 8.39% -0.81[-1.32,-0.3]

Falcao 2008 25 5 (3) 26 5 (4) 7.93% 0[-0.55,0.55]

Luciano 2011 108 7.1 (2.4) 108 7.8 (2.2) 11.63% -0.32[-0.59,-0.05]

Redondo 2004 21 6.3 (3) 19 5.6 (2.6) 7.08% 0.24[-0.38,0.87]

Thieme 2006 42 6.7 (2.4) 20 7.5 (2.5) 8.09% -0.34[-0.87,0.2]

Wigers 1996 20 70 (21) 20 63 (33) 7.08% 0.25[-0.37,0.87]

Subtotal *** 351   316   72.97% -0.38[-0.65,-0.1]

Heterogeneity: Tau2=0.11; Chi2=21.73, df=8(P=0.01); I2=63.19%  

Test for overall effect: Z=2.65(P=0.01)  

   

1.6.2 Operant therapy  

Thieme 2006 43 7.8 (2.2) 20 7.5 (2.5) 8.15% 0.09[-0.44,0.62]

Subtotal *** 43   20   8.15% 0.09[-0.44,0.62]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.34(P=0.73)  

   

1.6.3 Self-management education  

Rooks 2007 27 7.2 (1.7) 35 6.6 (2.5) 8.48% 0.27[-0.23,0.78]

Favours experimental 52.5-5 -2.5 0 Favours control
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Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Williams 2010 59 66.3 (11) 59 67.6 (12.2) 10.4% -0.11[-0.47,0.25]

Subtotal *** 86   94   18.88% 0.04[-0.33,0.4]

Heterogeneity: Tau2=0.02; Chi2=1.45, df=1(P=0.23); I2=31.26%  

Test for overall effect: Z=0.2(P=0.84)  

   

Total *** 480   430   100% -0.25[-0.49,-0.02]

Heterogeneity: Tau2=0.11; Chi2=31.65, df=11(P=0); I2=65.24%  

Test for overall effect: Z=2.09(P=0.04)  

Test for subgroup differences: Chi2=4.27, df=1 (P=0.12), I2=53.19%  

Favours experimental 52.5-5 -2.5 0 Favours control

 
 

Analysis 1.7.   Comparison 1 Cognitive behavioural therapies
versus controls at end of treatment, Outcome 7 Sleep problems.

Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.7.1 Traditional cognitive-behavioural therapy  

Castel 2012 34 -39.8 (7.7) 30 -27.8 (6.7) 12.89% -1.63[-2.2,-1.06]

Edinger 2005 15 34.7 (17.9) 9 52.9 (16.2) 9.98% -1.02[-1.9,-0.13]

Miro 2011 20 11.6 (4.3) 20 13.2 (3.1) 12.35% -0.43[-1.06,0.2]

Redondo 2004 21 6.3 (3.2) 19 6.7 (2.6) 12.41% -0.13[-0.76,0.49]

Soares 2002 18 3.6 (0.9) 18 3.9 (0.8) 12.08% -0.26[-0.91,0.4]

Wigers 1996 20 57 (30) 20 44 (33) 12.36% 0.4[-0.22,1.03]

Subtotal *** 128   116   72.09% -0.5[-1.11,0.11]

Heterogeneity: Tau2=0.47; Chi2=26.19, df=5(P<0.0001); I2=80.91%  

Test for overall effect: Z=1.62(P=0.11)  

   

1.7.2 Operant therapy  

Thieme 2003 40 -6.9 (1.4) 20 -6.4 (1.3) 13.17% -0.37[-0.91,0.17]

Subtotal *** 40   20   13.17% -0.37[-0.91,0.17]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.35(P=0.18)  

   

1.7.3 Self-management education  

Williams 2010 59 -16.4 (11.9) 59 -17.5 (11.5) 14.74% 0.09[-0.27,0.45]

Subtotal *** 59   59   14.74% 0.09[-0.27,0.45]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.51(P=0.61)  

   

Total *** 227   195   100% -0.4[-0.85,0.05]

Heterogeneity: Tau2=0.32; Chi2=33.23, df=7(P<0.0001); I2=78.93%  

Test for overall effect: Z=1.74(P=0.08)  

Test for subgroup differences: Chi2=3.69, df=1 (P=0.16), I2=45.76%  

Favours CBTs 105-10 -5 0 Favours controls
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Analysis 1.8.   Comparison 1 Cognitive behavioural therapies versus
controls at end of treatment, Outcome 8 Health-related quality of life.

Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.8.1 Traditional cognitive-behavioural therapy  

Alda 2011 57 46.2 (9.2) 56 48.6 (6.8) 9.75% -0.3[-0.67,0.07]

Burckhardt 1994 28 43.7 (18) 30 50.8 (17) 6.29% -0.4[-0.92,0.12]

Castel 2009 16 61 (22.7) 7 66.1 (18.8) 2.63% -0.23[-1.12,0.66]

Castel 2012 34 52.2 (16.6) 30 64.6 (19.1) 6.55% -0.69[-1.19,-0.18]

Falcao 2008 25 31.7 (23.6) 26 36.1 (20.3) 5.8% -0.2[-0.75,0.35]

King 2002 41 54 (14.8) 34 54.3 (12.6) 7.59% -0.02[-0.48,0.43]

Luciano 2011 108 46.9 (16.8) 108 54.7 (16) 13.28% -0.48[-0.75,-0.21]

Miro 2011 20 49.3 (21.4) 20 63.7 (16.1) 4.56% -0.75[-1.39,-0.1]

Redondo 2004 21 44.3 (14.5) 19 40.8 (13.7) 4.8% 0.24[-0.38,0.87]

Soares 2002 18 2.3 (0.7) 18 2.7 (0.7) 4.3% -0.55[-1.22,0.12]

Thieme 2006 42 4.3 (1.4) 20 4.5 (1.7) 6.08% -0.13[-0.66,0.4]

Subtotal *** 410   368   71.63% -0.34[-0.49,-0.18]

Heterogeneity: Tau2=0.01; Chi2=10.99, df=10(P=0.36); I2=9%  

Test for overall effect: Z=4.31(P<0.0001)  

   

1.8.2 Operant therapy  

Thieme 2006 43 4.8 (1.9) 20 4.5 (1.7) 6.1% 0.19[-0.34,0.72]

Subtotal *** 43   20   6.1% 0.19[-0.34,0.72]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.7(P=0.48)  

   

1.8.3 Self-management education  

Oliver 2001 165 56 (16.5) 170 58.3 (17.3) 15.68% -0.14[-0.35,0.08]

Rooks 2007 27 44 (15.2) 35 40.2 (15.1) 6.59% 0.25[-0.26,0.75]

Subtotal *** 192   205   22.27% -0.01[-0.36,0.33]

Heterogeneity: Tau2=0.03; Chi2=1.88, df=1(P=0.17); I2=46.89%  

Test for overall effect: Z=0.08(P=0.93)  

   

Total *** 645   593   100% -0.23[-0.38,-0.08]

Heterogeneity: Tau2=0.03; Chi2=20.05, df=13(P=0.09); I2=35.15%  

Test for overall effect: Z=2.92(P=0)  

Test for subgroup differences: Chi2=5.65, df=1 (P=0.06), I2=64.6%  

Favours CBTs 52.5-5 -2.5 0 Favours controls

 
 

Comparison 2.   Cognitive behavioural therapies versus controls at long-term follow-up

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Pain 14 893 Std. Mean Difference (IV, Random, 95%
CI)

-0.40 [-0.62, -0.17]

1.1 Traditional cogni-
tive-behavioural therapy

13 770 Std. Mean Difference (IV, Random, 95%
CI)

-0.28 [-0.43, -0.14]

1.2 Operant therapy 2 123 Std. Mean Difference (IV, Random, 95%
CI)

-1.27 [-2.30, -0.24]
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Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1.3 Self-management edu-
cation

0 0 Std. Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

2 Negative mood 12 792 Std. Mean Difference (IV, Random, 95%
CI)

-0.43 [-0.75, -0.11]

2.1 Traditional cogni-
tive-behavioural therapy

11 669 Std. Mean Difference (IV, Random, 95%
CI)

-0.28 [-0.58, 0.02]

2.2 Operant therapy 2 123 Std. Mean Difference (IV, Random, 95%
CI)

-1.28 [-1.97, -0.59]

2.3 Self-management edu-
cation

0 0 Std. Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

3 Disability 10 735 Std. Mean Difference (IV, Random, 95%
CI)

-0.52 [-0.86, -0.18]

3.1 Traditional cogni-
tive-behavioural therapy

9 612 Std. Mean Difference (IV, Random, 95%
CI)

-0.32 [-0.55, -0.09]

3.2 Operant therapy 2 123 Std. Mean Difference (IV, Random, 95%
CI)

-1.68 [-2.40, -0.96]

3.3 Self-management edu-
cation

0 0 Std. Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

4 Self-efficacy pain 9 617 Std. Mean Difference (IV, Random, 95%
CI)

-0.75 [-1.27, -0.24]

4.1 Traditional cogni-
tive-behavioural therapy

8 494 Std. Mean Difference (IV, Random, 95%
CI)

-0.52 [-1.04, -0.00]

4.2 Operant therapy 2 123 Std. Mean Difference (IV, Random, 95%
CI)

-1.69 [-2.76, -0.62]

4.3 Self-management edu-
cation

0 0 Std. Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

5 Fatigue 6 429 Std. Mean Difference (IV, Random, 95%
CI)

-0.46 [-0.77, -0.15]

5.1 Traditional cogni-
tive-behavioural therapy

6 366 Std. Mean Difference (IV, Random, 95%
CI)

-0.38 [-0.69, -0.07]

5.2 Operant therapy 1 63 Std. Mean Difference (IV, Random, 95%
CI)

-1.02 [-1.59, -0.46]

5.3 Self-management edu-
cation

0 0 Std. Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

6 Sleep problems 7 378 Std. Mean Difference (IV, Random, 95%
CI)

-0.64 [-1.31, 0.03]
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Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

6.1 Traditional cogni-
tive-behavioural therapy

6 318 Std. Mean Difference (IV, Random, 95%
CI)

-0.46 [-1.11, 0.19]

6.2 Operant therapy 1 60 Std. Mean Difference (IV, Random, 95%
CI)

-1.68 [-2.30, -1.06]

6.3 Self-management edu-
cation

0 0 Std. Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

7 Health-related quality of
life

6 425 Std. Mean Difference (IV, Random, 95%
CI)

-0.19 [-0.58, 0.21]

7.1 Traditional cogni-
tive-behavioural therapy

6 362 Std. Mean Difference (IV, Random, 95%
CI)

-0.28 [-0.68, 0.11]

7.2 Operant therapy 1 63 Std. Mean Difference (IV, Random, 95%
CI)

0.39 [-0.15, 0.92]

7.3 Self-management edu-
cation

0 0 Std. Mean Difference (IV, Random, 95%
CI)

0.0 [0.0, 0.0]

 
 

Analysis 2.1.   Comparison 2 Cognitive behavioural therapies
versus controls at long-term follow-up, Outcome 1 Pain.

Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.1.1 Traditional cognitive-behavioural therapy  

Alda 2011 57 40.7 (10.9) 56 44.3 (8.6) 8.78% -0.37[-0.74,0]

Burckhardt 1994 28 5.4 (1.5) 19 5.7 (1.4) 6.47% -0.2[-0.78,0.38]

Castel 2012 34 5.7 (1.8) 30 6.8 (2.7) 7.35% -0.5[-1,0]

Edinger 2005 6 28.8 (8.8) 7 34.1 (5) 2.89% -0.7[-1.84,0.43]

Kashikar-Zuck 2005 14 4.9 (1.9) 13 4.5 (2) 4.97% 0.22[-0.53,0.98]

Kashikar-Zuck 2012 57 4.9 (2.2) 55 5.3 (2.1) 8.79% -0.18[-0.56,0.19]

Nicassio 1997 36 -0.6 (2.8) 35 0.6 (3.6) 7.67% -0.38[-0.85,0.09]

Redondo 2004 21 6.3 (2.3) 19 6.6 (2) 6.11% -0.14[-0.76,0.49]

Soares 2002 18 44.2 (29.1) 18 47.3 (35.9) 5.82% -0.09[-0.75,0.56]

Thieme 2006 42 3.2 (1.4) 20 4.1 (1.5) 6.85% -0.66[-1.21,-0.12]

Vlayen 1996 39 1 (1.9) 30 0.8 (1.9) 7.59% 0.1[-0.37,0.58]

Wigers 1996 20 70 (18) 20 69 (24) 6.13% 0.05[-0.57,0.67]

Woolfolk 2012 38 5 (4.5) 38 8 (4.5) 7.75% -0.66[-1.12,-0.2]

Subtotal *** 410   360   87.16% -0.28[-0.43,-0.14]

Heterogeneity: Tau2=0; Chi2=12.24, df=12(P=0.43); I2=1.98%  

Test for overall effect: Z=3.82(P=0)  

   

2.1.2 Operant therapy  

Thieme 2003 40 3.2 (1.3) 20 5.3 (0.8) 6.01% -1.81[-2.44,-1.18]

Thieme 2006 43 3.1 (1.4) 20 4.1 (1.5) 6.83% -0.76[-1.31,-0.21]

Subtotal *** 83   40   12.84% -1.27[-2.3,-0.24]

Heterogeneity: Tau2=0.46; Chi2=6.07, df=1(P=0.01); I2=83.52%  

Favours CBTs 52.5-5 -2.5 0 Favours controls
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Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Test for overall effect: Z=2.42(P=0.02)  

   

2.1.3 Self-management education  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total *** 493   400   100% -0.4[-0.62,-0.17]

Heterogeneity: Tau2=0.11; Chi2=35.42, df=14(P=0); I2=60.47%  

Test for overall effect: Z=3.48(P=0)  

Test for subgroup differences: Chi2=3.46, df=1 (P=0.06), I2=71.12%  

Favours CBTs 52.5-5 -2.5 0 Favours controls

 
 

Analysis 2.2.   Comparison 2 Cognitive behavioural therapies
versus controls at long-term follow-up, Outcome 2 Negative mood.

Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.2.1 Traditional cognitive-behavioural therapy  

Alda 2011 57 7.9 (2.5) 56 8.6 (2.5) 8.95% -0.26[-0.63,0.11]

Burckhardt 1994 28 4.1 (3.5) 19 4.8 (3.5) 7.62% -0.2[-0.78,0.39]

Castel 2012 34 15.7 (7.6) 30 23.7 (7.4) 8% -1.04[-1.57,-0.52]

Edinger 2005 15 15.8 (12.7) 9 36.1 (31.2) 5.83% -0.92[-1.79,-0.04]

Kashikar-Zuck 2005 14 50.9 (15.5) 13 42.1 (9.8) 6.39% 0.65[-0.13,1.43]

Kashikar-Zuck 2012 57 8.7 (6.1) 55 9.3 (5.9) 8.95% -0.1[-0.47,0.27]

Nicassio 1997 36 13.7 (10.1) 35 17.7 (11.3) 8.35% -0.37[-0.84,0.1]

Redondo 2004 21 13 (8) 19 13.6 (11.7) 7.38% -0.06[-0.68,0.56]

Thieme 2006 42 2.6 (1.2) 20 4.2 (1.4) 7.67% -1.21[-1.79,-0.63]

Vlayen 1996 39 14.5 (10.6) 30 13 (10.6) 8.31% 0.14[-0.34,0.62]

Wigers 1996 20 40 (28) 20 30 (31) 7.36% 0.33[-0.29,0.96]

Subtotal *** 363   306   84.8% -0.28[-0.58,0.02]

Heterogeneity: Tau2=0.17; Chi2=33.95, df=10(P=0); I2=70.55%  

Test for overall effect: Z=1.83(P=0.07)  

   

2.2.2 Operant therapy  

Thieme 2003 40 2.5 (1.3) 20 4.8 (1.6) 7.41% -1.64[-2.26,-1.03]

Thieme 2006 43 2.9 (1.2) 20 4.2 (1.4) 7.79% -0.94[-1.5,-0.39]

Subtotal *** 83   40   15.2% -1.28[-1.97,-0.59]

Heterogeneity: Tau2=0.16; Chi2=2.73, df=1(P=0.1); I2=63.41%  

Test for overall effect: Z=3.65(P=0)  

   

2.2.3 Self-management education  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total *** 446   346   100% -0.43[-0.75,-0.11]

Heterogeneity: Tau2=0.27; Chi2=55.85, df=12(P<0.0001); I2=78.52%  

Favours CBTs 52.5-5 -2.5 0 Favours controls
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Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Test for overall effect: Z=2.61(P=0.01)  

Test for subgroup differences: Chi2=6.9, df=1 (P=0.01), I2=85.5%  

Favours CBTs 52.5-5 -2.5 0 Favours controls

 
 

Analysis 2.3.   Comparison 2 Cognitive behavioural therapies
versus controls at long-term follow-up, Outcome 3 Disability.

Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.3.1 Traditional cognitive-behavioural therapy  

Alda 2011 57 2.2 (1.8) 56 3.4 (2.3) 10.32% -0.61[-0.98,-0.23]

Burckhardt 1994 28 3.5 (2.1) 19 4.5 (2) 8.72% -0.48[-1.07,0.11]

Castel 2012 34 4 (2.3) 30 4.9 (3.3) 9.47% -0.29[-0.79,0.2]

Kashikar-Zuck 2005 14 16.4 (8.8) 13 9.6 (6.3) 7.2% 0.85[0.05,1.64]

Kashikar-Zuck 2012 57 13.4 (8.9) 55 17 (10.5) 10.35% -0.37[-0.74,0.01]

Nicassio 1997 36 -0.6 (0.1) 35 -0.6 (0.1) 9.68% -0.2[-0.67,0.26]

Redondo 2004 21 -38.9 (24) 19 -41.6 (21.7) 8.49% 0.12[-0.51,0.74]

Thieme 2006 42 3.4 (2.3) 20 5.2 (2.5) 9.04% -0.74[-1.29,-0.19]

Woolfolk 2012 38 43 (25.5) 38 56 (25.5) 9.75% -0.5[-0.96,-0.05]

Subtotal *** 327   285   83.01% -0.32[-0.55,-0.09]

Heterogeneity: Tau2=0.06; Chi2=15.69, df=8(P=0.05); I2=49.03%  

Test for overall effect: Z=2.69(P=0.01)  

   

2.3.2 Operant therapy  

Thieme 2003 40 2.8 (1.4) 20 5.3 (0.8) 8.2% -2.06[-2.72,-1.4]

Thieme 2006 43 2.6 (1.6) 20 5.2 (2.5) 8.79% -1.33[-1.91,-0.74]

Subtotal *** 83   40   16.99% -1.68[-2.4,-0.96]

Heterogeneity: Tau2=0.17; Chi2=2.69, df=1(P=0.1); I2=62.87%  

Test for overall effect: Z=4.56(P<0.0001)  

   

2.3.3 Self-management education  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total *** 410   325   100% -0.52[-0.86,-0.18]

Heterogeneity: Tau2=0.26; Chi2=47.94, df=10(P<0.0001); I2=79.14%  

Test for overall effect: Z=3(P=0)  

Test for subgroup differences: Chi2=12.34, df=1 (P=0), I2=91.9%  

Favours CBTs 52.5-5 -2.5 0 Favours controls
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Analysis 2.4.   Comparison 2 Cognitive behavioural therapies versus
controls at long-term follow-up, Outcome 4 Self-e?icacy pain.

Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.4.1 Traditional cognitive-behavioural therapy  

Alda 2011 57 25.5 (7.2) 56 32.7 (7) 10.76% -1.01[-1.4,-0.61]

Kashikar-Zuck 2005 14 -3.5 (0.7) 13 -3.6 (0.7) 9.2% 0.1[-0.66,0.85]

Nicassio 1997 36 -24 (5.7) 35 -24.2 (4.9) 10.49% 0.04[-0.43,0.5]

Redondo 2004 21 -5.8 (1) 19 -4 (2.6) 9.67% -0.91[-1.57,-0.26]

Soares 2002 18 -42 (18.5) 18 -43.1 (26.4) 9.68% 0.05[-0.61,0.7]

Thieme 2006 42 -3.9 (0.5) 20 -2.2 (1) 9.59% -2.27[-2.94,-1.59]

Vlayen 1996 39 -0.8 (1.7) 30 -1 (1.7) 10.45% 0.12[-0.36,0.59]

Woolfolk 2012 38 44 (9.1) 38 47 (9.1) 10.54% -0.33[-0.78,0.13]

Subtotal *** 265   229   80.38% -0.52[-1.04,-0]

Heterogeneity: Tau2=0.47; Chi2=51.65, df=7(P<0.0001); I2=86.45%  

Test for overall effect: Z=1.97(P=0.05)  

   

2.4.2 Operant therapy  

Thieme 2003 40 -3.9 (0.5) 20 -2.2 (1) 9.56% -2.25[-2.93,-1.57]

Thieme 2006 43 -3.5 (1.1) 20 -2.3 (1) 10.06% -1.16[-1.73,-0.59]

Subtotal *** 83   40   19.62% -1.69[-2.76,-0.62]

Heterogeneity: Tau2=0.49; Chi2=5.83, df=1(P=0.02); I2=82.86%  

Test for overall effect: Z=3.09(P=0)  

   

2.4.3 Self-management education  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total *** 348   269   100% -0.75[-1.27,-0.24]

Heterogeneity: Tau2=0.6; Chi2=78.75, df=9(P<0.0001); I2=88.57%  

Test for overall effect: Z=2.86(P=0)  

Test for subgroup differences: Chi2=3.71, df=1 (P=0.05), I2=73.02%  

Favours CBTs 52.5-5 -2.5 0 Favours controls

 
 

Analysis 2.5.   Comparison 2 Cognitive behavioural therapies
versus controls at long-term follow-up, Outcome 5 Fatigue.

Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.5.1 Traditional cognitive-behavioural therapy  

Alda 2011 57 6.4 (1.9) 56 8.1 (2.2) 18.32% -0.8[-1.18,-0.41]

Burckhardt 1994 28 6.5 (2.2) 19 7.2 (2.3) 13.28% -0.31[-0.89,0.28]

Castel 2012 34 6.8 (2.4) 30 8.3 (2.1) 15.16% -0.66[-1.16,-0.15]

Redondo 2004 21 6.5 (2.4) 19 6.8 (2.1) 12.53% -0.13[-0.75,0.49]

Thieme 2006 42 7.1 (2.6) 20 8 (2.2) 14.4% -0.36[-0.9,0.18]

Wigers 1996 20 68 (20) 20 61 (30) 12.5% 0.27[-0.35,0.89]

Subtotal *** 202   164   86.18% -0.38[-0.69,-0.07]

Heterogeneity: Tau2=0.08; Chi2=10.22, df=5(P=0.07); I2=51.08%  

Favours CBTs 42-4 -2 0 Favours controls

Cognitive behavioural therapies for fibromyalgia (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

83



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Test for overall effect: Z=2.39(P=0.02)  

   

2.5.2 Operant therapy  

Thieme 2006 43 4.9 (3.2) 20 8 (2.2) 13.82% -1.02[-1.59,-0.46]

Subtotal *** 43   20   13.82% -1.02[-1.59,-0.46]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.57(P=0)  

   

2.5.3 Self-management education  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total *** 245   184   100% -0.46[-0.77,-0.15]

Heterogeneity: Tau2=0.1; Chi2=13.87, df=6(P=0.03); I2=56.76%  

Test for overall effect: Z=2.94(P=0)  

Test for subgroup differences: Chi2=3.89, df=1 (P=0.05), I2=74.31%  

Favours CBTs 42-4 -2 0 Favours controls

 
 

Analysis 2.6.   Comparison 2 Cognitive behavioural therapies
versus controls at long-term follow-up, Outcome 6 Sleep problems.

Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.6.1 Traditional cognitive-behavioural therapy  

Castel 2012 34 -39.9 (9.5) 30 -28 (8.6) 14.84% -1.3[-1.84,-0.76]

Edinger 2005 15 34.7 (6.9) 9 52.9 (16.2) 12.3% -1.57[-2.53,-0.61]

Kashikar-Zuck 2012 57 4.9 (2) 57 4.6 (1.9) 15.67% 0.15[-0.21,0.52]

Redondo 2004 21 7 (2.6) 19 7.5 (2.6) 14.4% -0.19[-0.81,0.43]

Soares 2002 18 3.2 (1.2) 18 4.1 (1) 14.07% -0.76[-1.44,-0.08]

Wigers 1996 20 67 (25) 20 47 (32) 14.3% 0.68[0.04,1.32]

Subtotal *** 165   153   85.59% -0.46[-1.11,0.19]

Heterogeneity: Tau2=0.56; Chi2=36.53, df=5(P<0.0001); I2=86.31%  

Test for overall effect: Z=1.38(P=0.17)  

   

2.6.2 Operant therapy  

Thieme 2003 40 -7.5 (1.2) 20 -5.3 (1.6) 14.41% -1.68[-2.3,-1.06]

Subtotal *** 40   20   14.41% -1.68[-2.3,-1.06]

Heterogeneity: Not applicable  

Test for overall effect: Z=5.31(P<0.0001)  

   

2.6.3 Self-management education  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total *** 205   173   100% -0.64[-1.31,0.03]

Heterogeneity: Tau2=0.71; Chi2=53.59, df=6(P<0.0001); I2=88.8%  

Favours CBTs 52.5-5 -2.5 0 Favours controls

Cognitive behavioural therapies for fibromyalgia (Review)
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Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Test for overall effect: Z=1.87(P=0.06)  

Test for subgroup differences: Chi2=7.03, df=1 (P=0.01), I2=85.77%  

Favours CBTs 52.5-5 -2.5 0 Favours controls

 
 

Analysis 2.7.   Comparison 2 Cognitive behavioural therapies versus
controls at long-term follow-up, Outcome 7 Health-related quality of life.

Study or subgroup Cognitive-behav-
ioural therapies

Controls Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.7.1 Traditional cognitive-behavioural therapy  

Alda 2011 57 48.8 (9.1) 56 53.3 (7.5) 16.79% -0.53[-0.9,-0.15]

Burckhardt 1994 28 42.6 (15.9) 19 49.2 (16.1) 13.69% -0.41[-0.99,0.18]

Castel 2012 34 50.5 (20.2) 30 68.5 (22.3) 14.79% -0.84[-1.35,-0.32]

Redondo 2004 21 47.8 (14.7) 19 47.7 (14.1) 13.23% 0.01[-0.61,0.63]

Soares 2002 18 2.3 (0.8) 18 2.7 (0.7) 12.65% -0.43[-1.09,0.23]

Thieme 2006 42 6.6 (2.2) 20 5.4 (2) 14.37% 0.56[0.01,1.1]

Subtotal *** 200   162   85.53% -0.28[-0.68,0.11]

Heterogeneity: Tau2=0.17; Chi2=16.41, df=5(P=0.01); I2=69.53%  

Test for overall effect: Z=1.4(P=0.16)  

   

2.7.2 Operant therapy  

Thieme 2006 43 6.3 (2.6) 20 5.4 (2) 14.47% 0.39[-0.15,0.92]

Subtotal *** 43   20   14.47% 0.39[-0.15,0.92]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.43(P=0.15)  

   

2.7.3 Self-management education  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total *** 243   182   100% -0.19[-0.58,0.21]

Heterogeneity: Tau2=0.2; Chi2=22.32, df=6(P=0); I2=73.12%  

Test for overall effect: Z=0.93(P=0.35)  

Test for subgroup differences: Chi2=3.92, df=1 (P=0.05), I2=74.5%  

Favours CBTs 52.5-5 -2.5 0 Favours controls
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6

A D D I T I O N A L   T A B L E S

Author Country Type of CBT Type of control group Duration CBT
(weeks)

Number of
CBT sessions

Total treat-
ment time
CBT (hours)

Number of pa-
tients in CBT
group

% women

Number of pa-
tients in control
group

% women

Alda 2011 * Spain CBT TAU 12 6

15

57

95

56

96

Ang 2010 * USA CBT TAU 12 6

3

17

100

15

100

Burckhardt 1994 * Sweden CBT Delayed treatment 6 6

9

28

100

30

100

Castel 2009 * Spain CBT TAU 11 12

18

18

94

12

86

Castel 2012 * Spain CBT TAU 14 14

28

34

94

30

100

Edinger 2005 * USA CBT TAU 6 6

6

16

94

12

100

Falcao 2008 * Brazil CBT TAU 10 20

30

30

100

30

100

Kashikar-Zuck 2005 ** USA CBT Active control 8 8

12

14

100

14

100

Kashikar-Zuck 2012 ** USA CBT Active control 8 8

6

57

95

57

90

King 2002 * USA CBT Delayed treatment 12 12 48 39

Table 1.   Main characteristics of included studies 
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8
7

18 100 100

Luciano 2011 * Spain CBT TAU 8 8

16

108

95

108

98

Miro 2011 * Spain CBT Active control 6 6

9

20

100

20

100

Nicassio 1997 * USA CBT Active control 10 10

15

36

89

35

89

Oliver 2002 * USA Self-manage-
ment

TAU 52 10

20

207

96

193

94

Redondo 2004 * Spain CBT Active control 8 8

20

21

100

19

100

Rooks 2007 * USA Self-manage-
ment

Active control 16 8

16

51

100

50

100

Soares 2002 * Sweden CBT Attention control 10 10

120

18

100

18

100

Thieme 2003 * Germany Operant ther-
apy

Active control 5 25

75

42

100

21

100

Thieme 2006a * Germany Operant ther-
apy

Attention control 15 15

30

42

100

20

100

Thieme 2006b * Germany CBT Attention control 15 15

30

43

100

20

100

Vlayen 1996 * Netherlands CBT Active control 6 12

18

49

93

43

82

Table 1.   Main characteristics of included studies  (Continued)
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8
8

Wigers 1996 * Norway CBT TAU 14 15

30

20

90

20

95

Williams 2010 * USA Self-manage-
ment

TAU 26 NR 59

95

59

95

Woolfolk 2012 * USA CBT TAU NR NR 38

89

38

87

Table 1.   Main characteristics of included studies  (Continued)

* Studies included only adults 
** Studies included only children and adolescents
NR = Not reported and not provided on request
TAU = Treatment as usual
 
 

  Treatment
content and
setting

Treatment
duration

Manualisation Adherence to
manual

Therapist
training

Client engage-
ment

Sum

Alda 2011 2 1 2 1 1 0 7

Ang 2010 2 1 2 1 2 0 8

Burckhardt 1994 1 1 0 0 1 0 3

Castel 2009 1 1 0 0 0 0 2

Castel 2012 1 1 2 1 0 1 6

Edinger 2005 1 1 2 0 1 0 5

Falcao 2008 1 1 0 0 1

 

1 4

Kashikar-Zuck 2005 2 1 2 1 2 1 9

Kashikar-Zuck 2012 2 1 2 1 2 1 9

Table 2.   Reported treatment quality 
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8
9

King 2002 1 1 0 0 0 1 3

Luciano 2011 2 1 1 0 1 0 5

Miro 2011 2 1 2 0 1 0 6

Nicassio 1997 1 1 0 0 0 0 2

Oliver 2002 2 1 0 0 0 0 3

Redondo 2004 2 1 0 0 0 0 3

Rooks 2007 2 1 0 0 0 0 3

Soares 2002 1 1 0 0 1 0 3

Thieme 2003 2 1 2 0 0 0 5

Thieme 2006 2 1 1 0 2 0 6

Vlayen 1996 1 1 0 0 0 0 2

Wigers 1996 1 1 0 0 1 1 4

Williams 2010 2 1 1 0 1 1 6

Woolfolk 2012 1 1 2 0 0 0 4

Table 2.   Reported treatment quality  (Continued)

Items and scores of treatment quality scale (Yates 2005)
1. Treatment content and setting: 2 - Adequate: a clear rationale for the treatment has been reported along with an adequate description of its content; 1 - Partial: either a clear
rationale or a description of the content of the treatment is reported; 0 - Inadequate:neither the rationale for treatment or the treatment content are adequately reported.
2. Treatment duration: 1 – Reported; 0 - Unknown.
3. Manualistion of treatment: 2 - Adequate: there is reference to use of a manual that describes the active components of the treatment of study. If more than one treatment
arm, manuals were used for all the appropriate treatments; 1 - Partial:in trials with more than one treatment arm, the use of a manual is described but not for all the treatments
that would be expected to be manualised; 0 - Inadequate: no evidence that a manual has been used, but reference is made to various principles.
4. Adherence to the manual: 1 - Adequate: there is evidence that the investigators have checked adherence to the manual during the period of study via direct observations,
tape recording or supervisory processes that explicitly state adherence to the manual; 0 - Inadequate: no evidence of adherence checks reported.
5. Therapist training: 2 - Adequate: there is documentation of explicit training for the treatment of the trial; 1 - Partial: the general level of therapist training is reported and is
adequate (professionally qualified) but there is no mention of explicit training for the trial; 0 - Inadequate: there is no convincing evidence that the therapists have an adequate
level of training (e.g. graduate level) or explicit training for the trial.
6. Client Engagement: 1 - Adequate: documented that evidence of engagement was sought e.g. checks on homework were made, skills practice in sessions; 0 – inadequate: no
evidence that checks were made on level of engagement.
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A P P E N D I C E S

Appendix 1. Search strategies and hits retrieved

MEDLINE (via PubMed)

 

#1 Search "behaviour therapy"[All Fields] OR "behavior therapy"[MeSH Terms]
OR ("behavior"[All Fields] AND "therapy"[All Fields]) OR "behavior therapy"[All
Fields]

121430

#2 Search "cognitive therapy"[MeSH Terms] OR ("cognitive"[All Fields] AND "ther-
apy"[All Fields]) OR "cognitive therapy"[All Fields]

51940

#3 Search "cognitive behaviour therapy"[All Fields] OR ("cognitive"[All Fields]
AND "behavior"[All Fields] AND "therapy"[All Fields]) OR "cognitive behavior
therapy"[All Fields]

11060

#4 Search acceptance-based[All Fields] AND ("cognitive behaviour therapy"[All
Fields] OR "cognitive therapy"[MeSH Terms] OR ("cognitive"[All Fields] AND
"therapy"[All Fields]) OR "cognitive therapy"[All Fields] OR ("cognitive"[All
Fields] AND "behavior"[All Fields] AND "therapy"[All Fields]) OR "cognitive be-
havior therapy"[All Fields])

51

#5 Search ("exposure"[All Fields] AND "therapy"[All Fields]) OR "exposure thera-
py"[All Fields]

66828

#6 Search "implosive therapy"[MeSH Terms] OR ("implosive"[All Fields] AND
"therapy"[All Fields]) OR "implosive therapy"[All Fields]

544

#7 Search "aversive therapy"[MeSH Terms] OR ("aversive"[All Fields] AND "thera-
py"[All Fields]) OR "aversive therapy"[All Fields]

1505

#8 Search imaginal exposure therapy[all] 8

#9 Search "acceptance" [All Fields] AND "commitment" [All Fields] AND ("thera-
py"[Subheading] OR "contextual" [All Fields] AND "cognitive-behavioral [All
Fields]" AND ("therapy"[Subheading] OR "mindfulness-based" [All fields] AND
"cognitive" [All fields] AND ("therapy"[Subheading] OR "therapeutics"[MeSH
Terms] OR "therapeutics"[All Fields])

190

#10 Search "desensitization, psychologic"[MeSH Terms] OR ("desensitization"[All
Fields] AND "psychologic"[All Fields]) OR "psychologic desensitization"[All
Fields] OR ("desensitization"[All Fields] AND "psychologic"[All Fields]) OR "de-
sensitization, psychologic"[All Fields]

2043

#11 Search cbt[all] 4748

#12 Search "self care"[MeSH Terms] OR ("self"[All Fields] AND "care"[All Fields]) OR
"self care"[All Fields]

110710

#13 Search self [All fields] OR "management" [All fields"] OR "self managemen-
t" [All Fields]

56496

#14 Search "education"[Subheading] OR "education"[All Fields] OR "education-
al status"[MeSH Terms] OR ("educational"[All Fields] AND "status"[All Fields])
OR "educational status"[All Fields] OR "education"[All Fields] OR "educa-
tion"[MeSH Terms]

900276
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#15 Search psychoeducation[all Fields] 1203

#16 Search #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR 11 OR
#12 OR #13 OR #14 OR #15

1173401

#17 Search "fibromyalgia"[MeSH Terms] OR "fibromyalgia"[All Fields] OR "fibrosi-
tis"[All Fields] OR FMS[all]

12147

#18 Search randomised controlled trial[pt] OR controlled clinical trial[pt] OR ran-
domised[tiab] OR placebo[tiab] OR drug therapy[sh] OR randomly[tiab] OR tri-
al[tiab] OR groups[tiab]

3213345

#19 Search animals[mh] NOT humans[mh] 3810178

#20 Search #18 NOT #19 2757341

#21 Search #16 AND #17 AND #20 602

  (Continued)

 
CENTRAL (The Cochrane Library 2013, Issue 1)

#1 (behavior therapy) or (cognitive therapy) or (cognitive behavior therapy) or (cognitive behaviour therapy) or (behaviour therapy) in
Trials             26033

#2 (acceptance based) or (exposure therapy) or (implosive therapy) or (aversive therapy) or (imaginal exposure therapy) in Trials     9230

#3 (desensitization) or (psychologic desensitization) or (cbt) or (self care ) or (self management) in Trials                                18267

#4 (education) or (psychoeducation) in Trials                          31332

#5 (acceptance ) and (commitment) in Trials                            143

#6  MeSH descriptor Behavior Therapy explode all trees   340

#7 (#1 OR #2 OR #3 OR #4 OR #5 OR #6)                      67827

#8 (fibromyalgia) or (fibrositis) or (FMS) in Trials                    1147

#9 MeSH descriptor Fibromyalgia explode all trees                              30

#10 (#8 OR #9)                           1147

#11(randomised controlled trial):pt or (controlled trial ):pt or (randomised controlled trial) or (random allocation) or (double blind method)
in Trials                                  507367

#12 (single blind method) or (clinical trial):pt or (placebo$) or (random$) or (clinical trial) in Trials                    484316

#13 (#11 OR #12)                    569365

#14 (animal):ti,ab,kw in Trials                            12506

#15 (human):ti,ab,kw in Trials                            460556

#16 (#14 AND NOT #15)                        353

#17 (#13 AND NOT #16)                        569098

#18 (#7 AND #10 AND #17)                                  334

of these:

122 in Cochrane Reviews
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42 in Other Reviews

1 in Methods Studies

1 in Technology Assessments

4 in Economic Evaluations

3 in Cochrane Groups

161 in Cochrane Central Register of Controlled Trials

SCOPUS Recherche via SciVerse/Elsevier

#1 (TITLE-ABS-KEY(behavior therapy) OR TITLE-ABS-KEY(behaviour therapy) OR TITLE-ABS-KEY(cognitive therapy)) AND DOCTYPE(ar OR
re)

  159,847 1

#2 (TITLE-ABS-KEY("behavior therapy") OR TITLE-ABS-KEY("behaviour therapy") OR TITLE-ABS-KEY("cognitive therapy")) AND
DOCTYPE(ar OR re)

           57,531

#3 (TITLE-ABS-KEY("cognitive behavior therapy") OR TITLE-ABS-KEY("cognitive behaviour therapy")) AND DOCTYPE(ar OR re)   3,388

#4 (TITLE-ABS-KEY("acceptance based") OR TITLE-ABS-KEY("exposure therapy") OR TITLE-ABS-KEY("implosive therapy") OR TITLE-ABS-
KEY("aversive therapy") OR TITLE-ABS-KEY("imaginal exposure therapy")) AND DOCTYPE(ar OR re)              2,668

#5 (TITLE-ABS-KEY("acceptance and commitment") OR TITLE-ABS-KEY("desensitization") OR TITLE-ABS-KEY("psychologic
desensitization"))

AND DOCTYPE(ar OR re)               29,207

#6 (TITLE-ABS-KEY("self care") OR TITLE-ABS-KEY("self management")) AND DOCTYPE(ar OR re)              35,570

#7 (TITLE-ABS-KEY(education) OR TITLE-ABS-KEY(psychoeducation)) AND DOCTYPE(ar OR re)              885,411

#8 ((TITLE-ABS-KEY(behavior therapy) OR TITLE-ABS-KEY(behaviour therapy) OR TITLE-ABS-KEY(cognitive therapy)) AND DOCTYPE(ar
OR re)) OR ((TITLE-ABS-KEY("behavior therapy") OR TITLE-ABS-KEY("behaviour therapy") OR TITLE-ABS-KEY("cognitive therapy"))
AND DOCTYPE(ar OR re)) OR ((TITLE-ABS-KEY("cognitive behavior therapy") OR TITLE-ABS-KEY("cognitive behaviour therapy")) AND
DOCTYPE(ar OR re)) OR ((TITLE-ABS-KEY("acceptance based") OR TITLE-ABS-KEY("exposure therapy") OR TITLE-ABS-KEY("implosive
therapy") OR TITLE-ABS-KEY("aversive therapy") OR TITLE-ABS-KEY("imaginal exposure therapy")) AND DOCTYPE(ar OR re)) OR ((TITLE-
ABS-KEY("acceptance and commitment") OR TITLE-ABS-KEY("desensitization") OR TITLE-ABS-KEY("psychologic desensitization")) AND
DOCTYPE(ar OR re)) OR ((TITLE-ABS-KEY("self care") OR TITLE-ABS-KEY("self management")) AND DOCTYPE(ar OR re)) OR ((TITLE-ABS-
KEY(education) OR TITLE-ABS-KEY(psychoeducation)) AND DOCTYPE(ar OR re))              1,073,177

#9 (TITLE-ABS-KEY(fibromyalgia) OR TITLE-ABS-KEY(fibrositis) OR TITLE-ABS-KEY(fms)) AND DOCTYPE(ar OR re) 16,778

#10 (TITLE-ABS-KEY("randomised controlled trial") OR TITLE-ABS-KEY("controlled trial") OR TITLE-ABS-KEY(placebo) OR TITLE-ABS-
KEY("single blind") OR TITLE-ABS-KEY("double blind")) AND DOCTYPE(ar OR re)              560,247

#11 (((TITLE-ABS-KEY(behavior therapy) OR TITLE-ABS-KEY(behaviour therapy) OR TITLE-ABS-KEY(cognitive therapy)) AND DOCTYPE(ar
OR re)) OR ((TITLE-ABS-KEY("behavior therapy") OR TITLE-ABS-KEY("behaviour therapy") OR TITLE-ABS-KEY("cognitive therapy"))
AND DOCTYPE(ar OR re)) OR ((TITLE-ABS-KEY("cognitive behavior therapy") OR TITLE-ABS-KEY("cognitive behaviour therapy")) AND
DOCTYPE(ar OR re)) OR ((TITLE-ABS-KEY("acceptance based") OR TITLE-ABS-KEY("exposure therapy") OR TITLE-ABS-KEY("implosive
therapy") OR TITLE-ABS-KEY("aversive therapy") OR TITLE-ABS-KEY("imaginal exposure therapy")) AND DOCTYPE(ar OR re)) OR ((TITLE-
ABS-KEY("acceptance and commitment") OR TITLE-ABS-KEY("desensitization") OR TITLE-ABS-KEY("psychologic desensitization")) AND
DOCTYPE(ar OR re)) OR ((TITLE-ABS-KEY("self care") OR TITLE-ABS-KEY("self management")) AND DOCTYPE(ar OR re)) OR ((TITLE-
ABS-KEY(education) OR TITLE-ABS-KEY(psychoeducation)) AND DOCTYPE(ar OR re))) AND ((TITLE-ABS-KEY(fibromyalgia) OR TITLE-ABS-
KEY(fibrositis) OR TITLE-ABS-KEY(fms)) AND DOCTYPE(ar OR re)) AND ((TITLE-ABS-KEY("randomised controlled trial") OR TITLE-ABS-
KEY("controlled trial") OR TITLE-ABS-KEY(placebo) OR TITLE-ABS-KEY("single blind") OR TITLE-ABS-KEY("double blind")) AND DOCTYPE(ar
OR re))             375

PsycINFO via Ovid
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  Searches Results

1 (behavior therapy or behaviour therapy).ab. or behavior therapy.sh. or behav-
iour therapy.sh. or behavior therapy.ti. or behaviour therapy.ti. or cognitive
therapy.sh. or cognitive therapy.ab. or cognitive therapy.ti. or cognitive thera-
py.id. or behavior therapy.id. or behaviour therapy.id.

29335

2 (cognitive behavior therapy or cognitive behaviour therapy).ab. or cognitive
behavior therapy.ti. or cognitive behaviour therapy.ti. or cognitive behavior
therapy.id. or cognitive behaviour therapy.id.

5289

3 acceptance based.ab. or acceptance based.ti. or acceptance based.id. or expo-
sure therapy.ti. or exposure therapy.ab. or exposure therapy.id. or implosive
therapy.ab. or implosive therapy.ti. or implosive therapy.id. or aversive thera-
py.ab. or aversive therapy.ti. or aversive therapy.id. or imaginal exposure ther-
apy.ab. or imaginal exposure therapy.ti. or imaginal exposure therapy.id.

1792

4 desensitization.ab. or desensitization.ti. or desensitization.id. or psychologic
desensitization.ti. or psychologic desensitization.ab. or psychologic desensiti-
zation.id.

5125

5 (acceptance and commitment).ab. or (acceptance and commitment).ti. or (ac-
ceptance and commitment).id. or cbt.ti. or cbt.ab. or cbt.id.

8048

6 self care.ab. or self care.ti. or self care.id. or self management.ti. or self man-
agement.ab. or self management.id.

9926

7 education.ab. or education.ti. or education.id. or psychoeducation.ti. or psy-
choeducation.ab. or psychoeducation.id.

234026

8 1 or 2 or 3 or 4 or 5 or 6 or 7 279039

9 fibromyalgia.ab. or fibromyalgia.ti. or fibromyalgia.id. or fibrositis.ti. or fibrosi-
tis.ab. or fibrositis.id. or fms.ab. or fms.ti. or fms.id. or fibromyalgia.sh.

2364

10 randomised controlled trial.af. or randomised controlled trial.pt. or con-
trolled clinical trial.af. or controlled clinical trial.pt. or double blind.af. or sin-
gle blind.af. or placebo.af. or random$.af.

330948

11 8 and 9 and 10 134

 

 
National Institutes of Health (NIH)

fibromyalgia and cognitive behavioral therapy and randomised controlled trial      5

fibromyalgia and operant therapy and randomised controlled trial                          1

fibromyalgia and behavioral therapy and randomised controlled trial                    17

fibromyalgia and self-management and randomised controlled trial                        2

fibromyalgia and acceptance therapy and randomised controlled trial                   1

fibromyalgia and commitment therapy and randomised controlled trial                 1

Total                                                                        27
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Clinical Trials Registry Platform (ICTRP)

fibromyalgia and cognitive behavioral therapy and randomised controlled trial  23

fibromyalgia and operant therapy or behavioral therapy and randomised controlled trial       2

fibromyalgia and self-management and randomised controlled trial                        5

fibromyalgia and (acceptance OR commitment) therapy and randomised controlled trial      23

Total                                                                        53

Appendix 2. Subgroup analysis according to type of controls

 

Outcome title

(End of treatment)

Number of study
arms /patients

SMD (95% CI); P value Hetero-

geneity I2 [%]

Attention controls

Pain

Negative mood

Disability

3/161

2/125

2/115

-0.01 (-0.35 to 0.32); 0.94

-0.44 (-0.85 to -0.03); 0.04

0.09 (-0.33 to 0.51); 0.69

5

13

0

Active controls

Pain

Negative mood

Disability

8/481

8/482

6/372

-0.31 (-0.76 to 0.14); 0.18

-0.30 (-0.67 to 0.06); 0.11

-0.43 (-1.01 to 0.16); 0.15

82

74

86

Treatment as usual or waiting list

Pain

Negative mood

Disability

11/811

10/1042

9/747

-0.40(-0.54 to -0.26); < 0.0001

-0.30(-0.46 to -0.15); 0.0001

-0.31(-0.48 to -0.14); 0.0003

0

26

19

 

 
 

Outcome title

(Long term follow-up)

Number of study
arms /patients

SMD (95% CI); P value Hetero-

geneity I2 [%]

Attention control : Only one study available

Active controls

Pain

Negative mood

Disability

6/379

6/379

5/313

-0.36 (-0.86 to 0.15); 0.16

-0.24 (-0.76 to 0.28); 0.36

-0.23 (-0.79 to 0.34); 0.43

82

82

82
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Treatment as usual or waiting list

Pain

Negative mood

Disability

6/353

5/288

4/300

-0.39 (-0.61 to -0.18); 0.0003

-0.40 (-0.68 to 0.06); 0.09

-0.49 (-0.72 to -0.26); < 0.001

0

70

0

  (Continued)

 

Appendix 3. Subgroup analysis according to type of delivery of treatment

 

Outcome title

(End of treatment)

Number of study
arms /patients

SMD (95% CI); P value Hetero-

geneity I2 [%]

Internet/telephone

Pain

Negative mood

Disability

2/146

1/118

2/146

-0.29 (-0.65 to  0.07); 0.12

-0.09 (-0.45 to  0.27)

-0.25 (-0.58 to  0.07); 0.13

8

 

0

Face-to face

Pain

Negative mood

Disability

19/1307

18/1531

15/1116

-0.29(-0.49 to -0.10); 0.004

-0.35(-0.51 to -0.18); < 0.0001

-0.30(-0.55 to -0.06); 0.01

65

54

2

 

 
Abbreviations: CI= Confidence Interval; SMD: standardised mean diBerence

Appendix 4. Subgroup analysis according to age of participants

 

Outcome title

(End of treatment)

Number of study
arms /patients

SMD (95% CI); P value Hetero-

geneity I2 [%]

 

Children/adolescents  

Pain

Negative mood

Disability

2/139

2/139

2/139

-0.41 (-0.74 to -0.07); 0.02

-0.24 (-0.57 to 0.20); 0.16

-0.31 (-0.64 to 0.03); 0.07

0

0

0

 

Adults  

Pain

Negative mood

Disability

20/1314

18/1515

14/1095

-0.27(-0.47 to -0.07); 0.008

-0.35(-0.52 to -0.168; < 0.001

-0.30(-0.54 to -0.06); 0.02

65

57

72
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Appendix 5. Subgroup analysis according to treatment duration

 

Outcome title

(End of treatment)

Number of study
arms /patients

SMD (95% CI); P value Hetero-

geneity I2 [%]

< 5 sessions

Pain

Negative mood

Disability

1/28

no data

1/28

0.06 (-0.69 to  0.80)

no data

-0.24 (-0.99 to  0.50)

 

5-25 sessions

Pain

Negative mood

Disability

12/855

13/1190

9/722

-0.22(-0.45 to 0.01); 0.07

-0.20(-0.32 to -0.09); 0.0006

-0.26(-0.45 to -0.07); 0.008

60

0

33

> 25 sessions

Pain

Negative mood

Disability

7/376

6/341

5/290

-0.37 (-0.80 to 0.06); 0.09

-0.72 (-1.08 to -0.36); < 0.0001

-0.40 (-1.18 to 0.38); 0.32

75

59

89

 

 

Appendix 6. Subgroup analysis according to reported treatment quality

 

Outcome title

(End of treatment)

Number of study
arms /patients

SMD (95% CI); P value  

Low reported treatment
quality

     

Pain

Negative mood

Disability

3/163

3/163

2/94

0.04 (-0.32 to 0.41); 0.82

-0.08 (-0.59 to 0.42); 0.74

-0.30 (-0.71 to 0.02); 0.16

Moderate reported treat-
ment quality

     

Pain

Negative mood

Disability

11/725

9/887

7/563

-0.34(-0.64 to -0.03); 0.03

-0.43(-0.70 to -0.15); 0.002

-0.43(-0.87 to 0.02); 0.06
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High reported treatment
quality

     

Pain

Negative mood

Disability

9/627

7/599

8/577

-0.31 (-0.50 to-0.11); 0.002

-0.31 (-0.50 to -0.12); 0.001

-0.19 (-0.43 to 0.05); 0.12

 

 

Appendix 7. Sensitvity analyses

 

Outcome title

(End of treatment)

Number of stud-
ies /patients

SMD (95% CI); P value Hetero-

geneity I2 [%]

Studies without data extracted from figures and or substituted

Pain

Negative mood

Disability

19/1319

18/1591

14/1162

-0.27 (-0.47 to -0.08); 0.006

-0.34 (-0.50 to -0.17); < 0.0001

-0.20 (-0.65 to 0.05); 0.12

64

55

76

Studies without selection bias

Pain

Negative mood

Disability

12/966

10/839

10/886

-0.31(-0.51 to -0.11); 0.002

-0.24(-0.38 to -0.11); 0.0005

-0.30 (-0.47 to -0.13); 0.004

53

0

31

Studies without attrition bias

Pain

Negative mood

Disability

11/940

9/828

9/854

-0.33 (-0.49 to-0.16); 0.0001

-0.32 (-0.47 to -0.18); <0.0001

-0.24 (-0.43 to -0.04); 0.02

33

2

43

Studies without reporting bias

Pain

Negative mood

 Disability

13/1122

15/1123

14/1072

-0.30 (-0.52 to -0.08); 0.007

-0.38 (-0.57 to -0.19); < 0.0001

-0.28 (-0.53 to -0.03); 0.03

67

54

73

Studies with patients with depressive and/or anxiety disorders included

Pain

Negative mood

Disability

11/836

9/772

 9/750

-0.18 (-0.38 to  0.03); 0.09

-0.34 (-0.49 to -0.18); < 0.0001

-0.14 (-0.37 to  0.09); 0.23

48

9

53

Studies with ≥ 20 patients per treatment arm
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Cochrane Database of Systematic Reviews

Pain

Negative mood

Disability

17/1299

17/1559

13/1116

-0.31 (-0.52 to -0.10); 0.04

-0.36 (-0.53 to -0.19); < 0.0001

-0.32 (-0.57 to -0.07); 0.01

69

59

75

  (Continued)
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interpretation of findings, and author of review
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External sources

• None, Other.

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

To establish consistency between the SOF table and major outcomes, pain self eBicacy was changed from a major to minor outcome. We
restricted the subgroup and sensitivity analyses to the major outcomes pain, negative mood and disability at end of treatment, except the
subgroup comparison of the diBerent types of CBTs which also included these outcomes at long-term follow-up. We did not meta-regress
duration of therapy with the major outcome measures pain, mood and disability but performed a subgroup analysis of short-term (5 to
25 sessions) and long-term CBTs studies (> 25 sessions). We did not meta-regress the incremental year of study publication with the major
outcome measures pain, mood and disability. We did not perform a sensitivity analysis by excluding studies with low treatment quality.
Based on the comments of the reviewers, we changed the classification of control groups for subgroup analysis and we performed an
analysis of all types of CBTs pooled together compared to all types of control groups pooled together for the three major outcomes of pain,
mood and disability excluding studies with < 20 participants per treatment arm in accordance with the Cochrane reviews on psychological
therapies for the management of chronic pain in children and adolescents (Eccleston 2012) and in adults (Williams 2012).

N O T E S

We performed a full search in February 2016 intending to complete a full update, but we did not identify any potentially relevant studies
likely to change the conclusions. Therefore, this review has now been stabilised following discussion with the authors and editors. If
appropriate, we will update the review if new evidence likely to change the conclusions is published. Patrick Welsch joined the author team
and worked on the potential update, and we acknowledge his contribution.
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