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n	 INTRODUCTION

Fibromyalgia (FM) is a syndrome of 
centralized sensitization characterized 

by dysfunction of the neurocircuits re-
sponsible for perception, transmission and 
processing of afferent nociceptors. Pain is 
principally in the muscular-skeletal appa-
ratus. Besides the pain, various other ac-
companying symptoms can be presented 
that are common to other syndromes: as-
thenia, sleep disturbance, abdominal pain, 
etc. (1). This definition is the result of a 
growing understanding of the pathogenetic 
mechanisms of these centralized pain syn-
dromes. However, in spite of the scientific 
knowledge from clinical research currently 
available, many are still skeptical about the 
validity of regarding FM as a separate dis-
ease entity, and are reluctant to diagnose 

and treat the disturbance in an appropriate 
manner. 
Besides defining the disease, scientific 
results have modified and expanded the 
methods used to diagnose FM. In fact, 
criteria from the American College of 
Rheumatology (ACR) are not sufficient. 
In 1990, the ACR defined FM as a chronic 
illness characterized by widespread pain 
associated with digital-pressure sensitiv-
ity of at least 11 of 18 points, known as 
tender points (TPs), throughout the whole 
muscular-skeletal system. Criticism of the 
TP system is not only confined to the rath-
er arbitrary choice of 11 points as a diag-
nostic threshold, but is also due to the fact 
that many individuals may not experience 
pain in the whole body. In fact, they may 
present symptoms that suggest the diag-
nosis of a central sensitization syndrome. 
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summary
Fibromyalgia (FM) is a chronic disorder caused by a dysfunction of central nervous system sensitization. 
This syndrome is characterized by widespread pain and diffuse tenderness, but often also presents fatigue, 
sleep disturbances, and a whole range of symptoms such as morning stiffness, decreased physical function 
and dyscognition. FM is usually treated with pharmacological and non-pharmacological treatments. The non-
pharmacological interventions include cognitive behavioral therapy (CBT), physiotherapy, acupuncture and 
patient education programs. 
In order to evaluate the efficacy of CBT and compare it with other non-pharmacological treatments, we per-
formed a review of the meta-analytic literature. We evaluated the methodological quality of publications found 
by following the recommendations of the PRISMA (Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses) statement. Data showed that CBT does not provide better results than other non-pharmacolog-
ical treatments on outcomes of pain, fatigue, sleep disturbance and quality of life, at either a short or long-term 
evaluation. On the contrary, CBT seems to be more effective on symptoms of depression for a short period, 
whereas it considerably improves the pain self-management and reduces the number of visits to the doctor.
The data currently available indicate that cost-effectiveness studies could help us to understand whether the 
reduction in the number of visits to the doctor could balance the cost of CBT to the health public system.
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Furthermore, ACR criteria do not take into 
consideration other symptoms presented 
by nearly all fibromyalgia patients, i.e. fa-
tigue, sleep disturbance and, above all, al-
lodynia, i.e. marked pain from even a light 
physical palpation that allows a differen-
tial diagnosis to be made between FM and 
other pathologies (2). Other often reported 
symptoms are morning stiffness, swell-
ing of soft tissue, paresthesias, migraine, 
cognitive disturbances, disturbances of the 
temporomandibular articulation (TMA), 
irritable bowel (1). Given this, Wolfe and 
co-workers have proposed a new diagnos-
tic system that integrates all these symp-
toms (3).
The basic cause of FM is still unknown. 
However, recent research has shown that 
the key factor in the physiopathology of 
this disturbance is represented by altera-
tions in the sensorial processes that lead 
to pain developing (4). Stress is our organ-
isms’s response to all physiological and 
psychosocial stress-creating agents and it 
plays an important role in determining the 
onset of the syndrome and in intensifying 
its symptoms. Dysfunction of the hypotha-
lamic-pituitary-adrenal (HPA) system con-
firms this (5). Many patients with FM show 
comorbidity of psychiatric disturbances. 
Data available in literature vary consider-
ably. However, a recent epidemiological 
study (6) has shown that those disturbances 
most associated with FM are major depres-
sive disorder (MDD) (12.8%), anxiety dis-
orders with specific phobia (7.7%), alcohol 
abuse (4.1%) and dysthymia (4.1%).
Psychopathological comorbidity has in-
creased the confusion in the diagnosis and 
fibromyalgia patients are often stigmatized 
and mistakenly considered to be psychiat-
ric patients. In fact, it is still not clear today 
whether psychological factors such as anx-
iety, stress or psychological malaise are re-
sponsible for generating the cerebral alter-
ations or whether these neurotransmission 
dysfunctions exert a secondary effect on 
the patient’s psychological ill-being. The 
psychological factors are important in de-
termining any type of pain, particularly if 
this is chronic, independently of the cause, 
and FM is no exception. In fact, the extent 

of psychiatric disorders presented by FM 
patients is in line with that of other chronic 
disorders that cause pain, such as rheuma-
toid arthritis (6). Increasingly, specific pro-
grams of physical training, relaxation tech-
niques, self-assertion, anxiety management 
and emotional awareness courses are being 
associated with pharmacological treatment 
for FM. Education programs are also of-
fered to help patients understand their ill-
ness and learn to live with it. 
Cognitive behavioral therapy (CBT) is of-
ten used as a non-pharmacological treat-
ment. Cognitive behavioral therapy was 
developed in the 1960s and early 1970s. It 
is based on the application of a procedure 
of reinforcement and punishment in an at-
tempt to modify pathological behavior, 
thought and sentiment (7). Its basic prin-
ciple is that daily behavior is supported by 
the consequences it produces; an action 
that is followed by reinforcement will be 
repeated in the future, while those activi-
ties that do not lead to reinforcement or 
that are even punished will not be repeated. 
Over successive years, some authors (8) 
have proposed a theoretical therapeutic 
model that went beyond the mere analysis 
of behavior and how it was, to a greater or 
lesser extent reinforced. These included 
fundamental cognitive aspects that play a 
key role in the onset of psychiatric patholo-
gies, such as self-awareness, self-criticism, 
the negative expectations and degree of 
perception of one’s own social abilities. In 
particular, Beck developed the CBT theory 
as we know it today and showed that our 
mood is characterized by three thought 
processes, the so-called cognitive triad. 
The interpretation of particular events or 
situations is influenced by previous per-
sonal experience and by a general vision 
that we have of ourselves (excessive self-
criticism), of the world (seen as unfair and 
hostile) and of the future (distrust, pessi-
mism) (8). Patients with FM often manifest 
a cognitive style that could be described as 
catastrophizing. This involves an exager-
ated expansion of emotional aspects with 
a pessimistic vision towards the self, others 
and the future, such as to consider pain to 
be something terrible and intolerable. Such 
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an approach contributes to pain becom-
ing more chronic and disabling for which 
the catastrophizing is an independent fac-
tor that is only partially associated with 
depression. These dysfunctional thoughts 
lead to a greater vulnerability when faced 
with stressful stimuli, increasing the prob-
ability of failure and difficulty, so continu-
ing the vicious circle. 
In order to clarify the role of CBT in the 
treatment of FM, we carried out a review 
of meta-analytical literature and evaluated 
to what extent the papers we found cor-
responded to the recommendations of the 
PRISMA (Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses) 
statement concerning transparent method-
ology (9).

n	 MATERIALS AND METHODS

A bibliographical search was made in 
Pubmed, with no limitations of year of 
publication, in order to find systematic re-
views pertinent to the question under dis-
cussion: FIBROMYALGIA or FIBROMY-
ALG* and COGNITIVE BEHAVIOUR* 
and THERAPY or BEHAVIOR* and 
THERAPY or COGNITIVE and THERA-
PY or BEHAVIOR THERAPY or PSYCO-
THERAPY; SYSTEMATIC REVIEWS 
was used as a limiting section subset. 
Systematic reviews were excluded if they: 
1. did not contain a meta-analytical syn-

thesis of results from randomized con-
trolled trials; 

2. studied patients in a single age group or 
disease type or with specific comorbidi-
ties; 

3. studied treatment other than CBT given 
in a face-to-face session (e.g. online 
CBT); 

4. were studies of chronic fatigue syn-
drome (for nosographic reasons). 

Abstracts of the selected papers were 
evaluated separately by two reviewers 
who then decided which studies would be 
evaluated in full-text. Any disagreements 
were resolved by consensual discussion. 
Papers included in the analysis were then 
analyzed according to the PRISMA check 

list in order to evaluate the transparency 
of the method used and, therefore, to what 
extent the conclusions could be considered 
reliable. Here again, evaluation was made 
independently by two reviewers and any 
disagreements were resolved by consen-
sual discussion.

n	 RESULTS

By 5 February 2012, a total of 412 ab-
stracts had been selected (Fig. 1). Of these, 
34 were confirmed to be systematic re-
views. A first reading confirmed that of the 
34 abstracts, 4 papers (10-13) were consid-
ered to be pertinant to the questions raised 
and were examined in full-text. Of these, 3 
were excluded from subsequent analysis: 2 
(12, 13) were excluded because they com-
bined results from studies of different types 
of non-pharmacological treatment for FM 
and the CBT was represented by a very 
limited number of studies with respect to 
the total number of studies included (2 of 
25 in the first and 6 of 49 in the second). 
Also, in these 2 reviews, the results from 
the studies on CBT had not undergone sep-
arate meta-analysis. Also, the third review 
(11) was excluded from the analysis since 
it did not specifically study the efficacy of 
only CBT but rather the general efficacy of 
7 different types of psychological therapy 
of which CBT was but one, representing 
only a small number of studies (8 studies of 
23). Since, however, the results of the study 
on CBT were also meta-analyzed sepa-
rately, even though this only concerned the 
single outcome pain intensity, we felt that 
it would be useful to include themas an ob-
ject of discussion. 
One systematic review (10) satisfied all 
inclusion criteria and was considered the 
paper of reference for our analyses. The 
review included 14 randomized controlled 
trials traced from 30 June 2009 and pub-
lished between 1994 and 2007, including a 
total of 910 patients on which the efficacy 
of CBT was evaluated and compared with 
a large series of other non-pharmacological 
treatments (attention control, physical ac-
tivity, sleep hygiene, relaxation techniques, 
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stretching, discussion groups, keeping a di-
ary, guided reading). When PRISMA crite-
ria were used this was explicity stated by 
the authors. PRISMA criteria recommend-
ed that the presence or absence of any con-
flicts of interest and information regarding 
any financial support received should be 
explicitly stated in the paper. This was not 
always the case. However, all other PRIS-

MA criteria were fully satisfied. Confor-
mity to the PRISMA criteria allowed us to 
evaluate the risk of bias in each individual 
study (Tab. I). Cochrane evaluation critie-
ria were used: adequate randomization, ad-
equate access to the randomization list, de-
gree of blindness, use of intention to treat 
(ITT) analysis. 
The review distinguishes between outcome 

Table III - efficacy of cBt compared to other non-pharmacological treatments at follow up. 
Outcome results N. studies/n. pts 
Degree of pain nS 10 studies/527 pts 
Fatigue nS 4 studies/200 pts 
Sleep nS 4 studies/141 pts 
Quality of life nS 7 studies/393 pts 
Depression nS 8 studies/494 pts 
Self-control SMD (0.90; ic 95% 0.14, 1.66) 7 studies/396 pts 
Visits to the doctor SMD (-1.57; ic 95% -2.00, -1.14) 2 studies/121 pts 

na, not evaluable; nS, not significant; SMD, standardized mean difference (0.2, small; 0.5, moderate; 0.8, 
large); pts, patients.

Table II - efficacy of cBt compared to other non-pharmacological treatments on completion of treatment. 
Outcome results N. studies/n. pts 
Degree of pain nS 13 studies/664 pts
Fatigue nS 5 studies/258 pts
Sleep nS 4 studies/141 pts
Quality of life nS 10 studies/517 pts
Depression SMD (-0.24; ci 95% -0.40, -0.08) 11 studies/631 pts
Self-control SMD (0.85; ci 95% 0.25, 1.46) 9 studies/476 pts 
Visits to the doctor na na

na, not evaluable; nS, not significant; SMD, standardized mean difference (0.2, small; 0.5, moderate; 0.8, 
large); pts, patients.

Table I - Summary of risk of bias for each individual paper. 

study adequacy 
randomization 

adequacy allocation 
concealment Blindness Intention to treat 

(ITT) analysis
astin, et al. (2003) no Yes Yes no
Burckhardt, et al. (1994) no no no no
edinger, et al. (2005) no no no Yes
garcia, et al. (2006) no no no Yes
grossman, et al. (2007) no no no Yes
Kashikar-Zuck, et al. (2005) Yes Yes Yes Yes
nicassio, et al. (1997) Yes no no no
redondo, et al. (2004) Yes no no Yes
Sephton, et al. (2007) Yes no no Yes
Soares, et al. (2007) no no no Yes
thieme, et al. (2003) no no no Yes
thieme, et al. (2006) no no no Yes
Vlaeyen, et al. (1996) no no no Yes
Wigers, et al. (1996) Yes no Yes no
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at two different time points: on completion 
of treatment and at follow up, understood 
to be the latest date of available follow up. 
The meta-analytical synthesis of the data 
collected on completion of treatment (Tab. 
II) showed no significant differences be-
tween CBT and other non-pharmacological 
treatments for the following outcomes: de-
gree of pain, quality of sleep, quality of life. 
However, there was a significant difference 
between CBT and other non-pharmacolog-
ical treatments for the outcome depression 
(SMD -0.24; IC95% -0.40, -0.08) and abil-
ity to self-manage pain (SMD 0.85; IC95% 
0.25, 1.46).
Results at follow up (Tab. III) did not show 
any difference in the following outcomes: 
degree of pain, fatigue, quality of sleep, 
quality of life and depression. However, the 
meta-analytical synthesis of results at fol-
low up showed a significant differences be-
tween CBT and other non-pharmacological 
treatments regarding ability to self-manage 
pain (SMD 0.90; IC95% 0.14, 1.66) and 
the number of visits to the doctor requested 
(SMD -1.57; IC95% -2.00, -1.14).

n	 DISCUSSION

Only one systematic review (10) was found 
that corresponded to the statement of the 
authors that they had carried out the first 
systematic meta-analytical review on this 
subject. The excellent quality of the meth-
odology of this review almost completely 
satisfies the requirements set out in PRIS-
MA. However, method quality remains 
modest in such that the evaluation criteria 
of risk of bias shows that most of the trials 
had a significant risk of bias. The sensitivi-
ty analysis carried out by the authors shows 
that the modest effect of the CBT on mood 
on completion of treatment, an effect that 
seemed to have disappeared completely at 
follow up, could be due to the presence of 
elements that distorted the study method-
ology. In fact, the outcome is statistically 
significant when the worst quality papers 
are examined while this significance is lost 
when the studies with the best quality pa-
pers are examined. The sensitivity analysis 

was not carried out for other significant 
outcomes since the impact of the method 
quality on their significance was not re-
ported. 
In terms of efficacy, CBT was not found to 
be substantially superior to the other non-
pharmacological treatments regarding all 
outcomes except for pain self-management 
on completion of treatment and at follow 
up. This agrees with the finding of a signifi-
cant reduction in the number of visits to the 
doctor requested at follow up. On the pain 
outcome, the result of the review contrasts 
with data from a sub-group analysis carried 
out by the authors of another review (11) 
that showed a consistent reduction in the 
degree of pain observed in those who un-
derwent CBT compared to controls (SMD 
0.60; IC95% 0.43, 0.76). This disgreement 
was seen in spite of the fact that 5 of the 8 
studies included in this last meta-analysis 
were also included among the 13 studies of 
the reference systematic review. (10) Also 
in this case, there was a scarse conformity 
to the methodological standards that could 
have had an important impact considering 
that these studies were judged to be of a 
low quality.
None of the studies showed anxiety to be an 
outcome even though this is an important 
element in all chronic disorders. In fact, cat-
astrophizing is a cognitive distorsion often 
manifested by both FM patients (14) and by 
those with other chronic pathologies that 
cause pain. (15) This leads to very intense 
states of anxiety. However, none of the me-
ta-analytical studies examined attempted 
to show to what extent CBT can improve 
this thought process and so have a positive 
impact on the symptoms it produces. Just 
how big this effect is is particularly impor-
tant because the statistical significance of 
the results does not translate automatically 
into clinical significance. The clinical im-
portance of the SMD can be evaluated ac-
cording to Cohen’s recommendations: 0.2 
small, 0.5 moderate, 0.8 large. (16) On this 
basis, it is possible to show that the dimen-
sion of the effect of CBT on the outcomes 
in which it is shown to be significantly su-
perior to other non-pharmacological treat-
ments is such as to also be important from 
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a clinical point of view. CBT as part of FM 
therapeutic programs is mainly focused on 
the awareness and acceptance of the illness, 
on management of anxiety and of the cog-
nitive distorsions associated with the ill-
ness (e.g. catastrophic or absolute thoughts 
associated with the symptoms or with the 
illness itself). Furthermore, changes in 
behavior and an increased ability to solve 
problems help patients acquire greater self-
control of pain management and of the 
practical problems associated with their ill-
ness. (17) Gaining a greater awareness of 
their own problems and the potential rea-
sons for apprehension and tension, along 
with a greater ability to face them and deal 
with them, allows the patient to achieve a 
greater psychic well-being that will reduce 
the muscular tension and pain. 
The results emerging from the review of 
the meta-analytical literature need to be 
confirmed in controlled randomized tri-
als that adopt a methodological approach 
the quality of which can permit reliable 
conclusions to be drawn. However, these 
results do support the efficacy of this type 
of targeted treatment. If the efficacy data 
are confirmed, cost-effectiveness must be 
evaluated to establish whether the econom-
ic burden of CBT can be counterbalanced 
by a reduction in the number of visits to 
the doctor requested by FM patients. Once 
efficacy data have been confirmed and the 
cost-effectiveness has been weighed up, it 
will be possible to formulate recommenda-
tions for clinical practice that should be in-
cluded in management guidelines for this 
pathology.
Finally, even though not strictly linked to 
a systematic review of efficacy, we con-
sider it to be useful to underline that, in 
the absence of laboratory markers, objec-
tive characteristic signs and the presence 
of comorbidities with FM, constitutional 
symptoms need to be accurately evaluated 
in order to avoid diagnostic errors. One 
study shows a substantial inaccuracy in 
diagnosis in a cohort of patients who had 
been diagnosed with FM; a group of these 
patients were seen by a consultant rheu-
matologist and FM was confirmed in only 
34% of them. (18) Given this, an accurate 

evaluation of the psychological condition 
of the patient can help exclude primary 
psychiatric disorders that could lead to an 
incorrect diagnosis and to FM patients be-
ing stigamatized as psychiatric cases. 
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