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Abstract
Background. Fibromyalgia is characterized by chronic widespread pain, tenderness at
muscle and tendon insertions point when digital pressure is applied, sleep disorders,
chronic fatigue, depressive episodes, anxiety, and other functional somatic syndromes.
Objective. The aim of this study was to determine whether balneotherapy with mineral
waters and mineral-water containing mud is effective in the management of fibromyalgia.
Methods. We conducted a systematic review of the literature regarding spa therapy in
the treatment of the fibromyalgia. We searched many databases for articles published
between 2000 and 2012 and we selected 7 studies among 65 articles retrieved. A total of
142 patients received balneotherapy and 129 were controls.
Conclusion. Study data confirms that spa therapy could improve the symptoms of
fibromyalgia including pain, depression and minor symptoms.

INTRODUCTION
Fibromyalgia is a chronic syndrome of unknown
etiology. The criteria for diagnosing the syndrome
recommended by the American College of
Rheumatology (ACR) include a history of “widespread
pain for at least 3 months” and “pain on compression at
11 or more of the 18 tender points” (muscle and tendon
insertion points) associated with the disease, but it is
also frequently associated with sleep disturbances,
chronic fatigue, depressive episodes, anxiety, stiffness,
irritable bowel syndrome, irritable bladder syndrome,
temporomandibular disorders, and functional disability
[1-3]. Consequently, the fibromyalgia syndrome (FMS)
can have a substantial impact on patients’ work capacity,
family life, social commitments, and quality of life [4].
Fibromyalgia is the second most common rheumatic
disease and accounts for 20% of all rheumatological
diagnoses [5]. Its estimated prevalence in the general
population ranges from 0.5% to 5.0%, and rates in the
United States (2.0%) are similar to those reported in
Italy (2.2%) [6-8]. In general, the prevalence is three
times higher in females than in males [9, 10].
Many factors are thought to play pathogenetic roles in
fibromyalgia, including genetic and familiar factors, altered
nociception and/or serotonergic neurotransmission,
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dysfunction of the hypothalamic-hypophyseal-adrenal
axis, immune changes involving cytokine and autoantibody
production, autonomic nervous system dysfunction,
environmental factors, and stress [11-21]. Particular
importance has been ascribed to altered pain perception.
Patients with FMS display increased sensitivity to tactile
pressure and lower thresholds for pressure-induced pain
[22]. Altered neurotransmitter levels have been observed
along the nociceptive pathways (reduced levels of serotonin
and norepinephrine, increases in substance P level), and
the altered processing and abnormal levels of serotonin
and norepinephrine have relevant implications for the
therapy of fibromyalgia [23-26]. Increased plasma levels
of prostaglandin E2 (PGE2) have also been documented
in patients with FMS, and one third of these individuals
also had detectable skin levels of interleukins 1 (IL-1) and
6 (IL-6) and tumor necrosis factor alpha (TNF-α) [26].
Various drugs are used to treat fibromyalgia, including
non-steroidal anti-inflammatory drugs (NSAIDs),
analgesics, anxiolytics, corticosteroids, monoamine
oxidase inhibitors, and selective serotonin reuptake
inhibitors, but the best results seem to be obtained with
inhibitors of serotonin and norepinephrine reuptake,
tricyclic antidepressants, or the alpha 2 delta ligands
gabapentin and pregabalin [27-35].
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Non pharmacological approaches are also used [3645]. There is a substantial body of evidence supporting
the therapeutic efficacy of cardiovascular exercise,
cognitive behavioral therapy, and patient education
in general, whereas the benefits of strength training,
hypnotherapy, biofeedback, acupuncture, chiropractic,
electrotherapy, and ultrasound are less clear [27].
METHODS
We conducted a systematic review of the literature
regarding spa therapy in the treatment of the
fibromyalgia syndrome in order to research the
evidence of the efficacy of this treatment. We searched
the PubMed, Medline, Cochrane Library, Embase,
Web of Science databases for articles published
between 2000 and 2012 with any of the following key
words: fibromyalgia, spa therapy, balneology, mud-pack
therapy, mineral waters, randomized clinical trial. On
the whole, we examined data from 65 scientific studies
on balneotherapy for fibromyalgia and limited our
review to studies of balneotherapy consisting specifically
of baths/mud-baths containing mineral waters from
thermal springs including those that combined this
type of balneotherapy with physiotherapy (e.g. massage,
exercises, etc.).
For the quality assessment of the studies that were
included in the review after the preliminary selection
we considered the scientific value of the international
journals that published these researches, the number
of patients included in the studies, the methods used
to study the patients and the possibility of exclusion
of more frequent studies bias. Moreover, we cannot
exclude the existence of publication bias that can occur
for any scientific research especially if related to topics
concerning therapeutic methods.
The final selection comprised 6 randomized
controlled trials [46-51] and 1 retrospective analysis of
patients’ medical records [52]. The studies had been
conducted in 10 different spas (4 in Italy, 6 in Turkey).
It is important to note that the limited number of
studies conducted on this issues is in stark contrast with
the high prevalence of fibromyalgia, especially among
women (3.6%), and with the high number of health spas
operating in European and non-European countries
[9]. Table 1 shows the authors, the location of spa and
the chemical characteristics of the mineral waters used
in the different studies.
A total of 303 subjects were initially enrolled in the 7
studies, but only 271 (258 females, 13 males) completed
the treatment protocols. One hundred forty two of these
participants were assigned to the experimental groups
of the various studies, which were treated with thermal
spring water baths and/or mud-baths (with or without
other forms of treatment). The other 129 were allocated
to the control groups, which did not usually receive any
type of spa therapy. However, in the study conducted
by Altan, et al. [50], the experimental group was treated
with a combination of thermal balneotherapy and
physical exercise, while the control patients received
balneotherapy alone; in the study of Cimbiz et al. there
was not a control group and all patients received thermal
balneotherapy and physiotherapy [52].

Each report was reviewed to identify the criteria
used for study enrolment and for assignment to
experimental vs control groups, the characteristics of
the balneotherapies themselves, the methods used to
assess treatment efficacy, the tests used for statistical
analysis of the results, and the conclusions reached by
the investigators. Because the methods used differed
markedly from study to study, we were unable to
conduct a quantitative analysis of pooled data from
the 7 studies (meta-analysis). Instead, data from each
study were critically analyzed and the main findings
compared with those of the other studies.
Furthermore for the purpose of this review we reevaluated the resultsf of the different studies using the
same statistical methods (Student’s t test for unpaired
data) but it was not possible for three studies because
in the first and in the second [50, 51] the results were
presented as median and in the other there was not a
control group [52].
Criteria used for study enrolment and treatmentgroup allocation
In 6 of the 7 studies we reviewed [46-51], enrolment
was based on the ACR criteria for diagnosis of
fibromyalgia [1], and treatment-group assignment was
randomized. The seventh article described the results
of a retrospective study conducted in Turkey by Cimbiz
et al. [52]. Inclusion in this study population was based
on data found in the medical record archives of the
University of Dumlupiran’s Department of Physical
Therapy and Rehabilitation, and all of the patients
included in the analysis had received balneotherapy
(i.e., there was no control group).
Treatment characteristics
Patients in the experimental groups of three studies
[47, 48, 51] and those in the control group investigated
by Altan et al. [50] were treated with hot mineral
water baths, while the experimental group studied by
Fioravanti et al. received hot mineral water baths plus
mud-pack therapy [46]. In the studies by Dönmez et
al. [49], Cimbiz et al. [52], and in the experimental
group investigated by Altan et al. [50] patients were
treated with hot mineral water baths combined with
different types of physiotherapy (massages, exercise,
electrotherapy).
The experimental group studied by Fioravanti et al.
received hot mineral water baths and mud packs 12
times in the space of 2 weeks [46]. Those studied by
Dönmez et al. received the same number of treatments,
but they consisted of hot mineral water baths alone
[49]. As for the studies by Ardiç et al. [47], Evcik et
al. [48], and Cimbiz et al. [52], the study treatment
consisted of hot mineral water baths 5 times a week
for 3 weeks (total: 15 treatments); in the latter of the
three studies, the baths were combined with massage
and physical therapy [52]. Özkurt et al. treated the
patients by two hot mineral water baths every day for
two weeks [51]. Altan et al. treated all patients with hot
mineral water baths 3 times a week for 12 weeks (total:
36 treatments), and those in the experimental group
also received physiotherapy (exercises) [50].
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Location of spa

Mineral water content

Fioravanti et al. [46]

Sardara (Italy)
Rapolano (Italy)
Montegrotto (Italy)
Agnano (Italy)

Sulfate-bicarbonate
Sulfate-bicarbonate
Sodium bromide/sodium iodide
Sodium bromide/sodium iodide

Ardiç et al. [47]

Denizli (Turkey)

Sulfate-bicarbonate-calcium-magnesium

Evcik et al. [48]

Afyon (Turkey)

Sodium bicarbonate

Dönmez et al. [49]

Balçova (Turkey)

Sodium chloride/sodium bicarbonate

Altan et al. [50]

Bursa (Turkey)

Sodium, sulfate

Özkurt et al. [51]

Tuzla (Turkey)

Sodium chloride, calcium

Cimbiz et al. [52]

Tutav (Turkey)

Sodium, sulfate, calcium, magnesium

The studies also differed in the ways they handled
treatments already being used by patients at the time
of enrolment. In one study, all such treatment was
suspended [47]. In 3 others, “drug therapy” (type not
specified) was continued [46, 49, 52]. In the study of
Özkurt et al. the patients of control group continued
to have their medical care and so study group [51].
In the sixth study patients were allowed to continue
NSAID therapy, but antidepressants were discontinued
[48], and the seventh study adopted the opposite
strategy, interrupting NSAID treatment and continuing
antidepressants, provided they had been started at least
1 month before enrolment in the study [50].
Timing of assessments of treatment efficacy
In all of the studies we reviewed, clinical assessments
and laboratory tests were naturally performed before
treatment began and after it had been completed. The
duration of treatment varied from 2 weeks in three
studies [46, 49, 51] and 3 weeks in three others [47, 48,
52] to 12 weeks (3 sessions a week) in the study by Altan
et al. [50]. In 5 studies, patients were also reassessed
weeks or even months after completion of therapy (16
weeks [46], 24 weeks [48, 50], at the end of the 2nd week,
the 1st month and the 3rd month [51] and in an other
study, 1, 3, 6, and 9 months after treatment [49].
Clinical variables assessed as indexes of treatment
efficacy
In 5 of the studies we reviewed [47-49, 51, 52] pain
was rated by the patients themselves using the complete
(0-10 cm) visual analogue scale [53] but in the study
of Özkurt et al. [51] these values were expressed in
mm (from 0 to 100 mm). In contrast, Fioravanti et al.
used the VAS for “minor symptoms” which includes
FMS symptoms other than pain (headache, asthenia,
sleep disturbances, gastrointestinal disturbances) [46].
Ratings range from 0 (absence of the symptom) to 100
(maximum severity). As for Altan et al., they used the
quantitative VAS with pain intensity ratings ranging
from 0 to 10, as well as a qualitative rating with 5 grades
(0 = no pain; 1 = mild pain; 2 = moderate pain; 3 =
severe pain, 4 = unbearable pain) [50].
Another clinical tool frequently used in these studies
is the Fibromyalgia Impact Questionnaire (FIQ).
Patients are asked to respond to a series of questions

on their physical and psychological well-being and on
the disease’s repercussions on their daily life [54, 55].
Fioravanti et al. [46] used the Italian version of the FIQ
[56]. Ardiç et al. [47], Dönmez et al. [49], and Özkurt
et al. [51] used the Turkish version [57], and Evcik et al.
[48] used the international FIQ [54]. The FIQ was not
used at all in the other two studies [50, 52].
Another instrument long been recommended by
the ACR is the tender points count (TPC), which is
a measure of the pain elicited by digital compression
at 18 specific points indicated on a map of the human
body [1]. This type of assessment was used in all of
the studies we reviewed with the exception of that
conducted by Cimbiz et al. [52].
The Beck Depression Inventory (BDI) is used to rate
the severity of the illness in terms of depression, which is
frequently associated with FMS. It was used in 5 of the
studies we reviewed: in 4 cases [47-49, 51], the authors
used the original version of the BDI, which is widely
used in different areas of psychology and psychiatry
[58], whereas the fourth study [50] used a version that
had been modified on the basis of previous experience
with this tool in patients with FMS [59].
Statistical analysis
The methods used to analyze the results of treatment
varied widely in the 7 studies, and global analysis of all
the data was really not possible. Generally speaking,
treatment efficacy was assessed in two ways: a)
intragroup comparison of data collected before and
after the treatments; b) comparison of experimental
group vs. control group data collected at the same points
in time. In the study conducted by Cimbiz et al., which
did not include a control group, the analysis was limited
to comparison of base-line (pretreatment) and posttreatment data [52]. In the study of Altan et al. [50], the
experimental group was treated with hot mineral water
baths and exercise/physiotherapy, whereas the controls
received only balneotherapy. In this case, the efficacy of
the spa therapy, with or without physiotherapy, can be
assessed with pre vs post-treatment comparisons within
each of the two groups.
In 5 of the studies we examined, quantitative findings
were expressed as means ± standard deviation, and
comparison of the results obtained in these trials was
therefore possible. In contrast, Dönmez et al. and
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Özkurt et al. reported medians and ranges, which limits
the demonstrative power of their comparative analyses
and precludes comparison of their findings with those
of others [49, 51, 60]. Özkurt et al. use means and
standard deviation only for the comparison between
experimental and control groups at the baseline to
demonstrate that there where not significant differences
between the two groups before the beginning of the
study [51] (Table 2).
The 7 studies also differed widely in the methods of
the statistical analyses used. Four of the studies used
the Mann-Whitney U test (in some cases for both intragroup and inter-group comparisons; in others only for
the latter) [46-49]. In the study of Özkurt et al. was
used Student’s t test and Mann-Whitney test for the
comparison at the baseline between the two groups
and the Friedman test for the comparison between the
different times of the study in the single groups [51].
The other 2 studies relied on Student’s t test for unpaired
and paired data (inter and intra-group comparisons,
respectively) [50, 52], and other types of analysis were
used occasionally in all of the studies (e.g., analysis of
variance, Spearman test, Friedman test) (Table 2).
RESULTS
The main results reported by the authors of each
study are summarized below. Findings are expressed
as mean with standard deviation, as well as in terms of
their statistical significance based on the different tests
used. In an attempt to provide a unified view of the data
generated by these studies, we also report the results
of our own statistical analyses of the results conducted
with a same test but it was not possible for three studies
[50-52] because of the different methods used by the
Authors (Table 2).
Visual analogue scale measurements of symptom
severity
Six of the studies reported conventional VAS pain
scores, and in all these studies values recorded in
the experimental group at the end of treatment were
significantly different from those recorded at baseline
(with P values ranging from 0.01 to 0.000) [47-52].
The same applies to scores recorded during longer-term
follow-up (24 weeks after completion of treatment in
the studies by Evcik et al. [48] and Altan et al. [50]; 9
months post-treatment in that conducted by Dönmez
et al. [49]; 1 month and 3 months post-treatment in the
study by Özkurt et al. [51]. In the study by Fioravanti et
al., where the VAS for minor symptoms was used, highly
significant improvement was noted at the end of 2-week
treatment and 16 weeks after treatment completion
(P < 0.001) [46]. In the 5 studies with control groups
that did not receive any type of spa therapy, scores
recorded for these patients at the end of therapy and
during long-term follow-up were not significantly
different from those at baseline [46-49, 51]. As noted
above, the controls studied by Altan et al. received
balneotherapy alone, without the physical therapy that
was also used in the experimental group [50]. In this
case, the results observed at the end of therapy and 24
weeks after treatment were significantly better than

those seen at baseline in both groups, which indicates
that balneotherapy is effective for the treatment of
fibromyalgia, regardless of whether or not it is associated
with physiotherapy. Finally, in the study by Cimbiz
et al., where all patients received balneotherapy plus
physiotherapy, significant differences were observed
between median values recorded at baseline, at the end
of treatment, and at discharge from the spa [52].
For the purposes of the present review, we reevaluated the results of the different studies using
the same statistical method, the Student’s t test,
which is used to compare the means of two frequency
distributions. This was not possible for VAS data from 3
of the studies because in 2, the results were expressed
as median values (rather than means) [49, 51], and in
the other there was no control group [52]. Our analysis
showed that in 3 of the studies reviewed, there were
no significant differences between the baseline scores
of the two groups, but very significant intergroup
differences emerged in the values recorded at various
points after treatment [46-48]. In contrast, in the study
by Altan et al., where balneotherapy was used in both the
experimental (with physiotherapy) and control groups
(without physiotherapy), there were no significant
intergroups differences at any of the assessment time
points [50] (Table 3).
In the study of Özkurt et al. [51] the values of the
pain were assessed using 100-mm Visual Analog Scale
and expressed as median and min-max values. The
comparison of the results was evaluated before and
after the treatment, at the end of the 1st month and at
the end of 3 months; all the differences were significant
(P = 0.000)
Tender points count
In 6 studies, tenderness was evaluated at 18 specific
sites, as recommended by the ACR for diagnosis of
fibromyalgia [1] (although in Dönmez et al. and in
Özkurt et al. [49, 51] the results are reported as medians
rather than means). Tender points count (TPC) were
not performed in the study by Cimbiz et al. [52].
Comparison of baseline and post-treatment findings
in the experimental groups revealed significant
differences. Some of these were particularly large, as for
example, in the study by Evcik et al., where the mean
post-therapy TPCs was half that recorded at baseline
[48]. In contrast, no significant differences were noted
in the control groups except for the one studied by
Altan et al., which was treated with balneotherapy
without physical exercises [50].
For the purposes of the present review, we also
analyzed the TPCs in control and experimental
groups with the Student’s t test. Although there were
no significant differences between the two groups’
baseline values, those recorded after completion of
therapy were markedly different. It is important to note
that in the study by Ardiç et al. significant differences
between the experimental and control groups were
present at baseline, but the worse scores were actually
found in the experimental group (15.25 vs 12.78
in controls) [47]. In the study by Altan et al., where
controls and experimental group patients alike received
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Quantitative findings

Methods to analyze the results
A

Methods to analyze the results
B

Fioravanti et al. [46]

means ± standard
deviation

intragroup comparison of
base-line and post-treatment data

intergroup comparison of data pre
and post-treatment

Ardiç et al. [47]

means ± standard
deviation

intragroup comparison of
base-line and post-treatment data

intergroup comparison of data pre
and post-treatment

Evcik et al. [48]

means ± standard
deviation

intragroup comparison of
base-line and post-treatment data

intergroup comparison of data pre
and post-treatment

Dönmez et al. 49]

medians and ranges (1)

intragroup comparison of
base-line and post-treatment data

intergroup comparison of data pre
and post-treatment

Altan et al. [50]

means ± standard
deviation

intragroup comparison of
base-line and post-treatment data

intergroup comparison of data pre
and post-treatment

Özkurt et al. [51]

medians and ranges (1)
means ± standard
deviation (2)

intragroup comparison of
base-line and post-treatment data

intergroup comparison before
the beginning of the treatment

Cimbiz et al. [52]

means ± standard
deviation

intragroup comparison of
base-line and post-treatment data

______

Intervals between minimum and maximum values; (2)only for the comparison between experimental and control group before the beginning of the treatment.

(1)

balneotherapy, the improvement in TPCs was not
significantly affected by the addition of physiotherapy
in the experimental group [50] (Table 4).
Fibromyalgia Impact Questionnaire
FIQ scores from the different studies also confirm the
efficacy of balneotherapy on symptoms of the disease.
The questionnaire was not used in the study by Cimbiz
et al. [52], but in all the other studies highly significant
differences were observed between baseline and posttreatment scores in the experimental groups. In contrast,
no significant differences were noted after therapy in the
control group, and in some studies longer-term followup assessments revealed scores that were actually worse
than those found at baseline. In the study by Altan et al.,
where all patients received balneotherapy, significantly
improved scores were seen at the 12-week assessment
in both the experimental and control groups, but by
week 24 the difference was no longer significant in the
control group (where balneotherapy was administered
without physiotherapy) [50]. In the study of Özkurt et
al. where the values are expressed as median and min/
max in the experimental group were 57.6 (23-92.1)
before the treatment and 41.9 (11.4-77.2) after the
treatment but in the control group were respectively
52.5 (10.3-86.1) and 49.5 (19.7-87).
For the purposes of this review, we also used the
Student’s t test to compare FIQ scores recorded at
different time points in the experimental and control
groups only for the four studies that used the same
methodology to evaluate the results (means ± SD scores).
Baseline scores for the 2 groups were not significantly
different in any of the studies, but post-treatment
assessments generally revealed significant intergroup

differences in favor of the experimental subjects. In
the study by Ardiç et al., the baseline scores for the
experimental group were actually worse than those of
controls (although, as noted above, this difference was
not significant because in the control group was used
thermal balneotherapy without physical therapy with
exercises) [47]. Three weeks later, the scores of the
controls had actually increased slightly, whereas those
of the experimental group were appreciably improved,
with a decrease of approximately 10 points, although
this change, too, failed to achieve statistical significance.
As for the study by Altan et al., post-treatment scores in
the 2 groups were (not surprisingly) similar, even at 24
weeks [50] (Table 5).
Beck Depression Inventory
The Beck Depression Inventory (BDI) was used to
assess efficacy in 4 of the studies we reviewed but in
the study of Özkurt et al. the results were expressed
as median (min-max) values [51]. Ardiç et al. [47]
and Evcik et al. [48] found significant improvement
at 3 weeks in the experimental group (P < 0.001) but
not in the controls. The latter study also included an
assessment 24 weeks after completion of treatment,
which showed no significant differences (vs baseline) in
either group of patients. Similar findings were reported
by Altan et al., who found significant BDI improvement
at 12 and 24 weeks only in the experimental group [50].
Our own analysis, based on the Student’s t test, of intergroup BDI differences documented in these studies is
summarized in Table 5. In the first of these studies, our
analysis revealed a significant difference between the
baseline values for the two groups (P = 0.003) (a situation
that is generally unacceptable in an RCT) [47]. Compared
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Table 3
Results observed in the 4 studies that assessed efficacy with visual analogue scores of symptom severity
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Assessment point

P*

Mean ± SD scores
Experimental group

Control group

Fioravanti et al. [46](a)

Baseline
2 wks
16 wks

65.64 ± 1.51
53.17 ± 9.23
53.44 ± 7.99

69.12 ± 17.94
68.66 ± 16.98
70.88 ± 6.13

NS
< 0.000
< 0.000

Ardiç et al. [47]

Baseline
3 wks

8.17 ± 0.84
4.00 ± 2.17

8.00 ± 0.76
8.25 ± 0.89

NS
< 0.000

Evcik et al. [48]

Baseline
3 wks
24 wks

7.2 ± 1.6
2.7 ± 1.3
3.5 ± 1.0

7.3 ± 1.3
6.1 ± 1.2
6.1 ± 1.2

NS
< 0.000
< 0.000

Altan et al. [50](b)

Baseline
12 wks
24 wks

7.91 ± 1.81
5.81 ± 2.7
5.39 ± 2.84

7.5 ± 1.82
5.63 ± 1.62
6.36 ± 2.33

NS
NS
NS

*Intergroup comparison, Student’s t test; (a)visual analogue scale (VAS) for minor symptoms (score range 0-100); (b)experimental group and control
group received hot mineral water baths experimental group also received physical therapy with exercises.

Table 4
Results observed in the 4 studies that assessed efficacy in terms of pain at tender points
Study

Assessment point

Mean ± SD scores

P*

Experimental group

Control group

Baseline
2 wks
16 wks

13.83 ± 2.74
9.67 ± 5.31
9.17 ± 4.16

14.00 ± 2.32
14.24 ± 2.72
14.53 ± 2.67

NS
< 0.000
< 0.000

Baseline
3 wks

15.25 ± 1.77
11.42 ± 3.12

12.78 ± 1.48
13.89 ± 2.32

< 0.000
< 0.003

Evcik et al. [48]

Baseline
3 wks
24 wks

13.5 ± 2.0
5.9 ± 2.7
6.2 ± 2.2

13.8 ± 2.6
12.7 ± 2.3
12.9 ± 2.3

NS
< 0.000
< 0.000

Altan et al. [50](a)

Baseline
12 wks
24 wks

15.29 ± 2.21
8.46 ± 3.71
8.79 ± 3.80

15.95 ± 1.59
10.04 ± 3.18
10.77 ± 4.96

Fioravanti et al. [46]

Ardiç et al. [47]

NS
NS
NS

*Intergroup comparison, Student’s t test; (a)experimental group and control group received hot mineral water baths; experimental group also received physiotherapy (exercises).

with the experimental group, the controls displayed a
markedly lower BDI at baseline. However, at the 3-week
assessment, the indexes for the two groups were no longer
significantly different. In other words, the experimental
group entered the study with more severe depression
than the controls, but after completion of the spa therapy
protocol, their depression had improved to the extent that
it was similar to that seen in controls, thereby confirming
the efficacy of spa therapy. In the study by Evcik et al.
the two groups were not significantly different from one
another at baseline, but significant differences emerged
at the 3-week and 24-week assessments, with lower mean
BDIs in the experimental group at both time points [48].
The groups studied by Altan et al. had similar BDI profiles
at baseline, but by week 12 the index for the experimental
group was significantly lower than that of the controls [50].
Twenty-four weeks later, however, this improvement was
no longer significant (Table 6). Finally in the study of

Özkurt et al. [51] the values measured before and after
the treatment expressed as median (min-max) were
respectively 14 (5-26) and 10 (0-32) and the differences
were significant at the Friedman test, but in the control
group the values were 11.5 (3-30) and 11.5 (2-31) and
the differences were not significant.
Other parameters used to assess efficacy
In some of the studies, other parameters were also
used to clinically assess the patients’ conditions.
Fioravanti et al. [46], for example, used the Health
Assessment Questionnaire [61, 62] and the Arthritis
Impact Measurement Scales, which are used to
evaluate rheumatic diseases in general but are not
specific for the FMS [63, 64]. As for Dönmez et al.
[49] they used VAS not only to evaluate pain but also
to assess other FMS symptoms (sleep, fatigue, anxiety,
etc.); similar considerations apply to the study by Altan
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Table 5
Results observed in the 4 studies that assessed efficacy in terms of Fibromyalgia Impact Questionnaire scores
Mean ± SD scores

P*

Experimental group

Control group

Baseline
2 wks
16 wks

61.00 ± 16.71
46.83 ± 20.82
43.64 ± 19.82

66.84 ± 18.60
68.18 ± 17.26
66.41 ± 18.40

NS
< 0.000
< 0.000

Baseline
3 wks

62.58 ± 9.72
52.81 ± 11.47

59.24 ± 11.32
61.49 ± 8.09

NS
NS

Evcik et al. [48]

Baseline
3 wks
24 wks

48.5 ± 8.8
12.8 ± 5.6
29.5 ± 4.8

48.4 ± 8.9
46.6 ± 9.4
48.1 ± 8.8

Altan et al. [50](a)

Baseline
12 wks
24 wks

62.58 ± 13.14
48.29 ± 19.4
49.37 ± 20.35

57.47 ± 11.67
50.17 ± 11.95
52.96 ± 16.92

Fioravanti et al. [46]

Ardiç et al. [47]

NS
< 0.000
< 0.000
NS
NS
NS

*Intergroup comparison, Student’s t test; (a)experimental group and control group received hot mineral water baths; experimental group also received physical therapy with exercises.

Table 6
Results observed in the 3 studies that assessed efficacy in terms of Beck Depression Inventory scores
Study

Assessment point

Mean ± SD scores

P*

Experimental group

Control group

Baseline
3 wks

24.25 ± 7.34
16.08 ± 6.02

14.44 ± 5.39
17.78 ± 6.87

< 0.003
NS

Evcik et al. [48]

Baseline
3 wks
24 wks

13.9 ± 3.8
7.0 ± 1.9
11.3 ± 2.5

14.3 ± 3.8
13.1 ± 3.3
13.3 ± 3.4

NS
< 0.000
< 0.05

Altan et al. [50](a)

Baseline
12 wks
24 wks

14.08 ± 5.20
9.21 ± 6.97
10.00 ± 7.57

14.59 ± 5.86
19.95 ± 5.79
14.86 ± 9.45

NS
< 0.05
NS

Ardiç et al. [47]

*Intergroup comparison, Student’s t test; (a)experimental group and control group received hot mineral water baths; experimental group also received physical therapy with exercises.

L. et al., which included patients’ overall assessments of
their ability to carry out daily activities and physicians’
assessments of the patients’ general level of health [50].
Özkurt et al. adopted Turkish version of Short Form
36 (SF-36) which is a 36-item questionnaire providing
informations about health status [51, 65, 66].
These were not considered in the present review
since they could not be compared with corresponding
data from the other studies. The study by Ardiç et al.
deserves special mention [47]. These investigators also
assessed serum levels of inflammation markers and
found a significant post-treatment decrease in PGE2
levels, which was seen solely in the experimental group.
DISCUSSION
Spa therapy is a time-honored therapeutic practice,
which has been used throughout the world and was
especially popular in the cultures of ancient Greece
and Rome. For centuries, its efficacy was supported by
empirical data alone, but in today’s world of evidencebased medicine, claims of therapeutic efficacy must be
based on data generated by RCTs. In the case of spa

therapy, however, this type of research is associated with
some obstacles, because a double-blind placebo control
is difficult to design, when the test therapy consists of
mud-packs or mineral water baths, and it is not easy to
form a control group that will receive “placebo” therapy.
Nonetheless, in our opinion, the studies considered in
our systematic review (6 of which were RCTs) furnish
acceptable evidence of the efficacy of balneotherapy
for long-standing, symptomatic management of the
FMS. This conclusion is also supported by findings from
other recent RCTs, which have focused on the efficacy
of spa therapy in other rheumatological diseases and in
pain management in general [67-70], and hot mineral
water baths and mud-pack therapy are also known to
be associated with other effects that can also reasonably
be expected to improve the symptoms of FMS, such
as increases in plasma endorphin and cortisol levels,
activation of the diencephalic-pituitary-adrenal axis,
and decreases in plasma levels of several inflammatory
mediators (IL-1, IL-6, PGE2, LTB4, TNF-α) [47, 71-82].
Spa therapy can be useful, as alternation, to break
during some time drug therapy, that is based on
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antiinflammatory agents and analgesics. These drugs
have a stronger activity on pain and phlogosis, but they
have also adverse side effects. Spa therapy generally is
almost lacking of collateral effects.
CONCLUSION
As noted earlier, a number of drugs are used to
treat fibromyalgia, and our systematic review shows
that balneotherapy and mud-packs with mineral
waters from thermal springs could serve as a safe
and effective adjunct to these approaches, providing
long-lasting attenuation of the major symptoms of
this syndrome. The data we reviewed indicate that
sulfate-bicarbonate waters and those containing
iodine and bromine salts could be effective for this
purpose, but future studies might add other types of
mineral water to this list. The most common form of
therapy involved hot mineral-water baths at least 12
times over a 2-week period, with or without hot mudpack therapy or physical therapy.
The studies we reviewed differed markedly from one
another in terms of the methods used. Consequently,
meta-analysis of the data was not possible. However,
comparison of experimental and control group data
with the Student’s t test (or the Friedman test in
the study of Özkurt et al.) showed highly significant
improvement in the clinical parameters assessed by
the investigators that was generally limited to the test
group alone. The only exception was the study by Altan

et al., who compared balneotherapy alone (controls)
and balneotherapy associated with physiotherapy.
In this case, similar improvement was seen in both
groups at all assessment points [50].
Therefore, on the basis of our review, mineral-water
balneotherapy appears to offer proven efficacy for the
treatment of fibromyalgia. Naturally, these findings
might receive additional confirmation in the future
from more in-depth studies conducted in multiple spas.
For patients with a disease like FMS, which has clear
psychological components, spa therapy offer additional
benefits that could be therapeutic, such as a pleasant
climate, relaxing natural scenery, and clean air.
Acknowledgments
To our friend Marcello with gratitude and in memory
of his teachings.
We would like also to thank Rossella Di Nallo,
Dipartimento del Farmaco, Istituto Superiore di Sanità,
for her technical help in the submission of this paper.
Conflict of interest statement
There are no potential conflict of interest of any
financial or personal relationship with other people or
organizations that could inappropriately bias conduct
and findings of this study.
Received on 29 January 2013.
Accepted on 10 April 2013.

REFERENCES
1. Wolfe F, Smythe HA, Yunus MB, Bennett RM, Bombardier C, Goldenberg DL, Tugwell P, Campbell SM,
Abeles M, Clark P, et al. The American College of
Rheumatology 1990 Criteria for the Classification
of Fibromyalgia. Report of the Multicenter Criteria
Committee. Arthritis Rheum 1990;33(2):160-72.
2. Clauw DJ. Fibromyalgia: an overview. Am J Med
2009;122(Suppl. 12):S3-13. DOI: 10.1016/j.amjmed.2009.09.006
3. Leblebici B, Pektaş ZO, Ortancil O, et al. Coexistence of fibromyalgia, temporomandibular disorder,
and masticatory myofascial pain syndromes. Rheumatol Int 2007;27(6):541-4. DOI: 10.1007/s00296-0060251-z
4. Neumann L, Berzak A, Buskila D. Measuring health
status in Israeli patients with fibromyalgia syndrome
and widespread pain and healthy individuals: utility
of the short form 36-item health survey (SF-36). Semin Arthritis Rheum 2000;29(6):400-8.
5. Wolfe F. Fibromyalgia: the clinical syndrome. Rheum
Dis Clin North Am 1989;15(1):1-18.
6. White KP, Harth M. Classification, epidemiology,
and natural history of fibromyalgia. Curr Pain Headache Rep 2001;5(4):320-9. DOI: 10.1007/s11916001-0021-2
7. Neumann I, Buskila D. Epidemiology of fibromyalgia. Curr Pain Headache Rep 2003;7:362-8. DOI:
10.1007/s11916-003-0035-z
8. Branco JC, Bannwarth B, Failde I, Abello Carbonell J,
Blotman F, Spaeth M, Saraiva F, Nacci F, Thomas E,
Caubère JP, Le Lay K, Taieb C, Matucci-Cerinic M.

Prevalence of fibromyalgia: a survey in five European
countries. Semin Arthritis Rheum 2010;39(6):448-53.
DOI: 10.1016/j.semarthrit.2008.12.003
9. Wolfe F, Ross K, Anderson J, Russell IJ, Hebert L. The
prevalence and characteristics of fibromyalgia in the
general population. Arthritis Rheum 1995;38(1):1928. DOI: 10.1002/art.1780380104
10. Weir PT, Harlan GA, Nkoy FL, Jones SS, Hegmann
KT, Gren LH, Lyon JL. The incidence of fibromyalgia
and its associated comorbidities: a population-based
retrospective cohort study based on International
Classification of Diseases, 9th Revision codes. J Clin
Rheumatol 2006;12(3):124-8.
11. Bradley LA. Pathophysiologic mechanisms of fibromyalgia and its related disorders. J Clin Psychiatry 2008;69(Suppl. 2):6-13. DOI: 10.1097/01.
rhu.0000221817.46231.18
12. Mease P. Fibromyalgia syndrome: review of clinical
presentation, pathogenesis, outcome measures, and
treatment. J Rheumatol 2005;75:6-21.
13. Griep EN, Boersma JW, Lentjes EG, Prins AP, van der
Korst JK, de Kloet ER. Function of the hypothalamic-pituitary-adrenal axis in patients with fibromyalgia
and low back pain. J Rheumatol 1998;25(7):1374-81.
14. Crofford LJ. The hypothalamic-pituitary-adrenal
stress axis in fibromyalgia and chronic fatigue syndrome. Z Rheumatol 1998;57(Suppl. 2):67-71. DOI:
10.1007/s003930050239
15. Ozgocmen S, Ozyurt H, Sogut S, Akyol O. Current
concepts in the pathophysiology of fibromyalgia: the
potential role of oxidative stress and nitric oxide.

zewicz M, Sarzi-Puttini P, Silman A, Späth M, Choy
EH; EULAR. EULAR evidence based recommendations for the management of fibromyalgia syndrome.
Ann Rheum Dis 2008;67:536-41. DOI: 10.1136/
ard.2007.071522
30. Häuser W, Eich W, Herrmann M, Nutzinger DO,
Schiltenwolf M, Henningsen P. Fibromyalgia syndrome: classification, diagnosis, and treatment. Dtsch
Arztebl Int 2009;106(23):383-91. DOI: 10.3238/arztebl.2009.0383
31. Häuser W, Bernardy K, Uçeyler N, Sommer C. Treatment of fibromyalgia syndrome with gabapentin and
pregabalin-a meta-analysis of randomized controlled
trials. Pain 2009;145(1-2):69-81. DOI: 10.1016/j.
pain.2009.05.014
32. Häuser W, Thieme K, Turk DC. Guidelines on the
management of fibromyalgia syndrome –a systematic
review. Eur J Pain 2010;14(1):5-10. DOI: 10.1016/j.
ejpain.2009.01.006
33. Häuser W, Bernardy K, Uçeyler N, Sommer C. Treatment of fibromyalgia syndrome with antidepressants:
a meta-analysis. JAMA 2009;301(2):198-209.
34. Häuser W, Arnold B, Eich W, Felde E, Flügge C,
Henningsen P, Herrmann M, Köllner V, Kühn E,
Nutzinger D, Offenbächer M, Schiltenwolf M, Sommer C, Thieme K, Kopp I. Management of fibromyalgia syndrome – an interdisciplinary evidence-based
guideline. Ger Med Sci 2008;6:Doc14.
35. Cazzola M, Sarzi-Puttini P, Buskila D, Atzeni F.
Pharmacological treatment of fibromyalgia. Reumatismo 2007;59(4):280-91. DOI: 10.1001/jama.2008.944
36. Fiechtner J, Dinning D. Non-pharmacologic treatment options in rheumatologic disease.
Current
Rheumatology
2009;5:199-203.
DOI:
10.2174/157339709790192530
37. Sueiro Blanco F, Estévez Schwarz I, Ayán C, Cancela
J, Martín V. Potential benefits of non-pharmacological therapies in fibromyalgia. Open Rheumatol J
2008;2:1-6. DOI: 10.2174/1874312900802010001
38. Baranowsky J, Klose P, Musial F, Häuser W, Dobos G, Langhorst J. Qualitative systemic review of
randomized controlled trials on complementary
and alternative medicine treatments in fibromyalgia. Rheumatol Int 2009;30(1):1-21. DOI: 10.1007/
s00296-009-0977-5
39. Crofford LJ, Appleton BE. Complementary and alternative therapies for fibromyalgia. Curr Rheumatol
Rep 2001;3(2):147-56. DOI: 10.1007/s11926-0010010-9
40. Sarac AJ, Gur A. Complementary and alternative
medical
therapies
in
fibromyalgia. Curr Pharm Des 2006;12(1):47-57. DOI:
10.2174/138161206775193262
41. Melillo N, Corrado A, Quarta L, D’Onofrio F, Trotta
A, Cantatore FP. Fibromyalgic syndrome: new perspectives in rehabilitation and management. A review. Minerva Med 2005;96(6):417-23.
42. Casale R, Cazzola M, Arioli G, Gracely RH, Ceccherelli F, Atzeni F, Stisi S, Cassisi G, Altomonte
L, Alciati A, Leardini G, Gorla R, Marsico A, Torta
R, Giamberardino MA, Buskila D, Spath M, Marinangeli F, Bazzichi L, Di Franco M, Biasi G, Salaffi
F, Carignola R, Sarzi-Puttini P. Italian Fibromyalgia
Network. Non pharmacological treatments in fibromyalgia. Reumatismo 2008;60(Suppl. 1):59-69.

O riginal

Rheumatol Int 2006;26(7):585-97. DOI: 10.1007/
s00296-005-0078-z
16. Torpy DJ, Papanicolaou DA, Lotsikas AJ, Wilder
RL, Chrousos GP, Pillemer SR. Responses of the
sympathetic nervous system and the hypothalamicpituitary-adrenal axis to interleukin-6: a pilot study
in fibromyalgia. Arthritis Rheum 2000;43(4):872-80.
DOI: 10.1002/1529-0131(200004)43:4<872::AIDANR19>3.0.CO;2-T
17. Martinez-Lavin M. Biology and therapy of fibromyalgia. Stress, the stress response system, and fibromyalgia. Arthritis Res Ther 2007;9(4):216. DOI: 10.1186/
ar2146
18. Wallace DJ. Is there a role for cytokine based therapies in fibromyalgia. Curr Pharm Des 2006;12(1):1722. DOI: 10.2174/138161206775193208
19. Tenenbaum SA, Rice JC, Espinoza LR, Cuéllar ML,
Plymale DR, Sander DM, Williamson LL, Haislip
AM, Gluck OS, Tesser JR. Use of antipolymer antibody assay in recipients of silicone breast implants.
Lancet 1997;349(9050):449-54. DOI: 10.1016/
S0140-6736(96)07131-0
20. Martínez-Lavín M, Hermosillo AG. Autonomic
nervous system dysfunction may explain the multisystem features of fibromyalgia. Semin Arthritis
Rheum 2000;29(4):197-9. DOI: 10.1016/S00490172(00)80008-6
21. Coaccioli S, Varrassi G, Sabatini C, Marinangeli F, Giuliani M, Puxeddu A. Fibromyalgia: nosography and
therapeutic perspectives. Pain Pract 2008;8(3):190201. DOI: 10.1111/j.1533-2500.2008.00188.x
22. Bennett RM. The rational management of fibromyalgia patients. Rheum Dis Clin North Am 2002;28(2):18199. DOI: 10.1016/S0889-857X(02)00002-9
23. Mense S. Neurobiological concepts of fibromyalgia-the possible role of descending spinal tracts.
Scand J Rheumatol Suppl 2000;113:24-9. DOI:
10.1080/030097400446599
24. Larson AA, Giovengo SL, Russell IJ, et al. Changes
in the concentrations of amino acids in the cerebrospinal fluid that correlate with pain in patients with
fibromyalgia: implications for nitric oxide pathways.
Pain 2000;87(2):201-11. DOI: 10.1016/S03043959(00)00284-0
25. Russell IJ, Orr MD, Littman B, Vipraio GA, Alboukrek D, Michalek JE, Lopez Y, MacKillip F.
Elevated cerebrospinal fluid levels of substance P
in patients with the fibromyalgia syndrome. Arthritis Rheum 1994;37(11):1593-601. DOI: 10.1002/
art.1780371106
26. Bradley LA. Pathophysiology of fibromyalgia. Am J
Med 2009;122(Suppl.12):S22-30. DOI: 10.1016/j.
amjmed.2009.09.008
27. Goldenberg
DL,
Burckhardt
C,
Crofford
L.
Management
of
fibromyalgia
syndrome.
JAMA 2004;292(19):2388-95. DOI: 10.1001/
jama.292.19.2388
28. Di Franco M, Iannuccelli C, Atzeni F, Cazzola M,
Salaffi F, Valesini G, Sarzi-Puttini P. Pharmacological treatment of fibromyalgia. Clin Exp Rheumatol
2010;28(6 Suppl. 63):S110-6.
29. Carville SF, Arendt-Nielsen S, Bliddal H, Blotman
F, Branco JC, Buskila D, Da Silva JA, DanneskioldSamsøe B, Dincer F, Henriksson C, Henriksson KG,
Kosek E, Longley K, McCarthy GM, Perrot S, Puszc-

articles and reviews

227

Efficacy of spa therapy in fibromyalgia

O riginal

articles and reviews

228

Antonio Fraioli, Marcello Grassi, Gioacchino Mennuni, et al.

43. Schneider M, Vernon H, Ko G, Lawson G, Perera J.
Chiropractic management of fibromyalgia syndrome:
a systematic review of the literature. J Manipulative Physiol Ther 2009;32(1):25-40. DOI: 10.1016/j.
jmpt.2008.08.012
44. Almeida TF, Roizenblatt S, Benedito-Silva AA, Tufik
S. The effect of combined therapy (ultrasound and
interferential current) on pain and sleep in fibromyalgia. Pain 2003;104(3):665-72. DOI: 10.1016/S03043959(03)00139-8
45. Fioravanti A, Bellisai B, Capitani S, Manica P,
Paolazzi G, Galeazzi M. Phytothermotherapy: a possible complementary therapy for fibromalgia patients.
Clin Exp Rheumatol 2009;27(5 Suppl. 56):S29-32.
46. Fioravanti A, Perpignano G, Tirri G, Cardinale G,
Gianniti C, Lanza CE, Loi A, Tirri E, Sfriso P, Cozzi
F. Effects of mud-bath treatment on fibromyalgia
patients: a randomized clinical trial. Rheumatol Int
2007;27(12):1157-61.
47. Ardiç F, Ozgen M, Aybek H, Rota S, Cubukçu D,
Gökgöz A. Effects of balneotherapy on serum IL-1,
PGE2 and LTB4 levels in fibromyalgia patients. Rheumatol Int 2007;27(5):441-6.
48. Evcik D, Kizilay B, Gökçen E. The effects of balneotherapy on fibromyalgia patients. Rheumatol Int
2002;22(2):56-9. DOI: 10.1007/s00296-002-0189-8
49. Dönmez A, Karagülle MZ, Tercan N, Dinler M,
Işsever H, Karagülle M, Turan M. SPA therapy in
fibromyalgia: a randomized controlled clinic study.
Rheumatol Int 2005;26(2):168-72.
50. Altan L, Bingöl U, Aykaç M, Koç Z, Yurtkuran M. Investigation of the effects of pool-based exercise on fibromyalgia syndrome. Rheumatol Int 2004;24(5):2727. DOI: 10.1007/s00296-003-0371-7
51. Ozkurt S, Dönmez A, Zeki Karagülle M, Uzunoğlu E,
Turan M, Erdoğan N. Balneotherapy in fibromyalgia:
a single blind randomized controlled clinical study.
Rheumatol Int 2012;32(7):1949-54. DOI: 10.1007/
s00296-011-1888-9
52. Cimbiz A, Bayazit V, Hallaceli H, Cavlak U. The
effect of combined therapy (spa and physical therapy) on pain in various chronic diseases. Complement Ther Med 2005;13(4):244-50. DOI: 10.1016/j.
ctim.2005.08.004
53. Salaffi F, Stancati A, Silvestri CA, Ciapetti A, Grassi
W. Minimal clinically important changes in chronic
muscoloskeletal pain intensity measured on a numerical rating scale. Eur J Pain 2004;8:283-291. DOI:
10.1016/j.ejpain.2003.09.004
54. Burckhardt CS, Clark SR, Bennett RM. The fibromyalgia impact questionnaire: development and validation. J Rheumatol 1991;18(5):728-33.
55. Dunkl PR, Taylor AG, McConnell GG, Alfano
AP, Conaway MR. Responsiveness of fibromyalgia clinical trial outcome measures. J Rheumatol
2000;27(11):2683-91.
56. Sarzi-Puttini P, Atzeni F, Fiorini T, Panni B, Randisi
G, Turiel M, Carrabba M. Validation of an Italian
version of the Fibromyalgia Impact Questionnaire
(FIQ-I). Clin Exp Rheumatol 2003;21(4):459-64.
57. Sarmer S, Ergin S, Yavuzer G. The validity and reliability of the Turkish version of the Fibromyalgia Impact Questionnaire. Rheumatol Int 2000;20(1):9-12.
DOI: 10.1007/s002960000077
58. Beck AT, Rush AJ, Shaw BF, Emery G. Cognitive ther-

apy of depression. New York: Guildford Press; 1979.
59. Goldenberg DL. Psychiatric and psychologic aspects
of fibromyalgia syndrome. Rheum Dis Clin North Am
1989;15(1):105-14.
60. Armitage P, Berry G. Statistical methods in medical research. Oxford UK: Blackwell Science; 1987.
61. Fries JF, Spitz P, Kraines RG, Holman HR. Measurement of patient outcome in arthritis. Arthritis Rheum
1980;23(2):137-45. DOI: 10.1002/art.1780230202
62. Ranza R, Marchesoni A, Calori G, Bianchi G, Braga
M, Canazza S, Canesi B, Fumagalli M, Mastaglio
C, Mathieu A et al. The Italian version of the Functional Disability Index of the Health Assessment
Questionnaire. A reliable instrument for multicenter
studies on rheumatoid arthritis. Clin Exp Rheumatol
1993;11(2):123-8.
63. Meenan RF, Gertman PM, Mason JH. Measuring
health status in arthritis. The arthritis impact measurement scales. Arthritis Rheum 1980;23(2):146-52.
64. Salaffi F, Ferraccioli GF, Troise Rioda W, Carotti M,
Sacchini G, Cervini C. The validity and reliability of
the Italian version of the Arthritis Impact Measurement Scales in patients with rheumatoid arthritis. Recenti Prog Med 1992;83(1):7-11.
65. Ware JE, The SherbourneCD. The MOS 36-item
Short-Form Health Survey (SF-36) I. Conceptual
framework and item selection. Med Care 1992;30:47383. DOI: 10.1097/00005650-199206000-00002
66. Demirsoy C. The MOS-SF 36 health survey: a validation study with Turkish sample. (dissertation). Istanbul:
University of Bosphorus; 1990.
67. Françon A, Forestier R. Spa therapy in rheumatology. Indications based on the clinical guidelines of
the French National Authority for health and the European League Against Rheumatism, and the results
of 19 randomized clinical trials. Bull Acad Natl Med
2009;193(6):1345-56.
68. Queneau P, Françon A, Graber-Duvernay B. Methodological reflections on 20 randomized clinical hydrotherapy trials in rheumatology. Therapie
2001;56(6):675-84.
69. Bender T, Karagülle Z, Bálint GP, Gutenbrunner C,
Bálint PV, Sukenik S. Hydrotherapy, balneotherapy,
and spa treatment in pain management. Rheumatol Int
2005;25(3):220-4. DOI: 10.1007/s00296-004-0487-4
70. Sukenik S, Flusser D, Abu-Shakra M (1999). The
role of spa therapy in various rheumatic diseases.
Rheum Dis Clin North Am 1999;25(4):883-97. DOI:
10.1016/S0889-857X(05)70108-3
71. Guidelli GM, Tenti S, De Nobili E, Fioravanti A. Fibromyalgia syndrome and spa therapy: myth or reality? Clin Med Insights Arthritis Musculoskelet Disord
2012;5:19-26. DOI: 10.4137/CMAMD.S8797
72. S. Bellometti, B. Fabbri. Effect of mud pack in fibromyalgia. Focus on Alternative and Complementary Therapies 2000;5(1):85. DOI: 10.1111/j.2042-7166.2000.
tb02339.x
73. Giannitti C, Bellisai B, Iacoponi F, Petraglia A, Fioravanti A. New evidences on spa therapy in fibromyalgia. Clin Ter 2008;159(5):377-80.
74. Bellometti S, Galzigna L. Function of the hypothalamic adrenal axis in patients with fibromyalgia syndrome undergoing mud-pack treatment. Int J Clin
Pharmacol Re 1999; 19(1):27-33.
75. Fioravanti A, Cantarini L, Guidelli GM, Galeazzi M.

79. Bellometti S, Galzigna L, Richelmi P, Gregotti C,
Bertè F. Both serum receptors of tumor necrosis factor are influenced by mud pack treatment in osteoarthrosic patients. Int J Tissue React 2002;24(2):57-64.
80. Bellometti S, Giannini S, Sartori L, Crepaldi G.
Cytokine levels in osteoarthrosis patients undergoing mud bath therapy. Int J Clin Pharmacol Re
1997;17(4):149-53.
81. Cecchettin M, Bellometti S, Lalli A, Galzigna L.
Serum interleukin-1 changes in arthrosic patients
after mud-pack treatment. Phys Rehab Kur Med
1995;05(3):92-3. DOI: 10.1055/s-2008-1061963
82. Fioravanti A, Giordano N, Galeazzi MF. Fibromyalgia syndrome and spa therapy. In: Cyprian Chukwunonye Udeagha (Ed.). Neuropathic Pain. Croatia: Tech
Janeza Trdine; 2012. p.103-12. DOI: 10.5772/27239

O riginal

Mechanisms of action of spa therapies in rheumatic
diseases: what scientific evidence is there? Rheumatol
Int 2011;31(1):1-8. DOI: 10.1007/s00296-010-16286
76. Basili S, Martini F, Ferroni P, Grassi M, Sili Scavalli
A, Streva P, Cusumano G, Musca A, Battista Rini
G. Effects of mud-pack treatment on plasma citokine
and solubile adhesion molecole levels in healthy volunteers. Clin Chim Acta 2001;314:209-14.
77. Pizzoferrato A, Garzia I, Cenni E, Pratelli L, Tarabusi C. b-endorphin and stress hormones in patients
affected by osteoarthritis undergoing thermal mud
therapy. Min Med 2000;91:239-45.
78. Bellometti S, Galzigna L. Serum levels of prostaglandin and leukotriene after thermal mud-pack therapy.
J Investig Med 1998;46(4):140-5.

articles and reviews

229

Efficacy of spa therapy in fibromyalgia

