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ABSTRACT 
Objective. The aims of the study were 
to assess the efficacy of a multicom-
ponent intervention and evaluate the 
feasibility and user acceptance of an 
internet-based home telemedical sur-
veillance system for the evaluation of 
pain and other key health outcomes in 
patients with fibromyalgia (FM).
Methods. The study involved 76 FM 
patients who were randomised to usual 
care or the multicomponent exercise 
programme, which consisted of 24 
twice-weekly sessions of combined aer-
obic, muscle strength training exercises 
and education. All the patients com-
pleted the revised version of the Fibro-
myalgia Impact Questionnaire (FIQR) 
and the self-administered Fibromyalgia 
Activity Score (FAS). A predefined web-
site allowed authorised users to enter 
data via a personal computer (PC) and 
Internet browser. The differences be-
tween the groups were assessed using 
the Mann-Whitney U-test and Fisher’s 
exact test, and the correlations were 
analysed using Spearman’s rank cor-
relation test.
Results. The multicomponent interven-
tion led to a clinically relevant differ-
ence in improvement in comparison 
with the standard approach. It mark-
edly improved the FIQR symptom sub-
scale score, significantly increased the 
time-integrated area under the curve 
(AUC) of the FAS scores, and led to a 
greater benefit in terms of fatigue and 
the quality of sleep. The mean change 
in the AUC of the total FIQR score 
closely correlated with the changes in 
the AUC of the total FAS score.
Conclusion. The multicomponent ap-
proach to FM was effective in treating 
the key symptoms and maintaining the 
improvements in the short term, and 
telemonitoring proved to be an easy-

to-use solution for patient-centred data 
acquisition.

Introduction
Fibromyalgia (FM) is a chronic multi-
symptom disease (1-3) that affects ap-
proximately 2–3% of the general popu-
lation (90% of the patients are female). 
Its most characteristic symptom is pain 
(4, 5), but the disease has a profound 
impact on global health and well-being 
(6) and is often associated with high 
rates of the use of healthcare resources 
and an increased risk of working dis-
ability (7).
There is still considerable disagree-
ment concerning the best way to man-
age FM. The clinical guidelines recom-
mend a broad range of pharmacological 
and non-pharmacological therapies, but 
their impact on health-related quality 
of life (HRQoL) and function is still 
controversial (8). It is well known that 
antidepressants can reduce some of 
the symptoms of various chronic pain 
conditions, including FM (9), and other 
widely used medications are anxioly-
tics, hypnotics, analgesics and agents 
that relieve gastrointestinal symptoms 
(10, 11). However, no single treatment 
has been found to be consistently suc-
cessful (12), and it is not surprising 
that the majority of FM patients tend to 
discontinue treatment after one year be-
cause of lack of efficacy (13). 
A number of meta-analyses and many 
clinical trials have shown that physi-
cal exercise training benefits patients 
with FM and other chronic pain condi-
tions, especially when combined with 
cognitive-behavioural therapy (CBT) 
(14-21), and it has been shown that a 
combination of pharmacological treat-
ment, education, supervised physical 
exercise and CBT improves symptom 
severity, physical function, global well-
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being, anxiety and depression (22-26). 
Furthermore, the guidelines of both the 
American Pain Society (27) and the 
German Association of Scientific Medi-
cal Societies (28, 29) indicate that there 
is better-quality evidence in favour of 
multidisciplinary treatment for FM. 
Growing interest in monitoring disease 
progression and/or therapeutic respons-
es has led to the use of various patient-
reported outcomes (PROs) as a means 
of improving care and screening for 
physical or psychosocial problems in 
routine clinical practice, clinical trials 
and long-term clinical registries. Some 
of these have been adapted from those 
used in rheumatoid arthritis, psoriatic 
arthritis or ankylosing spondylitis, and 
others have been (or are being) specifi-
cally developed for FM patients (30-
32). However, one of their main limita-
tions is the difficulty of using them in 
routine clinical practice because they 
can be difficult to administer, score and 
interpret, and the need for manual data 
computation is not only time consum-
ing, but may also be a source of error. 
Advances in interactive computer 
technology have already allowed pa-
tients to become more involved in the 
management and evaluation of their 
care and, in order to facilitate the use 
of PROs, researchers have developed 
and validated computerised alternatives 
to traditional paper-based instruments. 
The introduction of office-based touch-
screen computers (32, 33), telephone-
based interactive voice-response (IVR) 
systems (34), handheld computers (35), 
mobile phones (36) and, more recently, 
Internet-based approaches (37) have 
facilitated routine PRO data collection 
and support the transition from institu-
tion-centred to patient-centred applica-
tions (37). 
Web/internet-based home telemonitor-
ing, which allows physiological and 
clinical data to be transferred from 
patients’ homes to a telemonitoring 
centre for interpretation and clinical 
decision making (38), is beginning to 
be used for an increasing number of 
applications in both industrialised and 
developing countries (39). It is seen by 
many healthcare systems throughout 
the world as an integral part of the de-
institutionalisation reflecting society’s 

orientation toward treating patients at 
home (40), and is the most promising 
telemonitoring application for deliver-
ing cost-effective quality care (41-44). 
The aims of this study were: 
1. to evaluate the feasibility and user 
acceptance of Internet-based home 
telemedical surveillance for the evalu-
ation of pain and other key health out-
comes; and 
2. to assess the efficacy of a multidisci-
plinary intervention based on 24 twice-
weekly sessions of combined aerobic, 
muscle strength training exercises and 
education in patients with FM.

Material and methods
Study design
• Population sample and setting
The participants were randomly se-
lected from a large database of FM 
patients. A total of 96 women were 
screened, but 20 declined to participate 
because of the distance between their 
homes and the study centre. 
All of the 76 enrolled patients were aged 
18–65 years and fulfilled the American 
College of Rheumatology (ACR) clas-
sification criteria for FM (45); had an 
average numerical rating scale (NRS) 
pain score of ≥4; had been on stable 
doses of FM medications for ≥4 weeks; 
and were willing to limit the introduc-
tion of new FM medications. The ex-
clusion criteria were cardiovascular dis-
ease; moderate-severe chronic lung dis-
ease; uncontrolled hypertension; uncon-
trolled thyroid disorders; orthopaedic or 
musculoskeletal conditions prohibiting 
moderate-intense exercise; active sui-
cidal ideation; planned elective surgery 
during the study period; inflammatory 
rheumatic conditions (i.e. rheumatoid 
arthritis, systemic lupus erythematosus, 
and other connective tissue disease); 
schizophrenia or other psychoses; and 
participation in moderate or vigorous 
exercise for ≥3 days a week. 
All the subjects were examined by a 
rheumatologist to confirm the diagno-
sis of FM (46) at study entry, and re-
examined by the same rheumatologist 
(blinded to their randomisation status) 
three months post-treatment. 
The patients were randomised 1:1 to 
a usual-care control group or the mul-
ticomponent exercise group using a 

computer-generated randomisation list 
prepared by biostatisticians uninvolved 
in the clinical conduct of the trial, and 
kept at a purpose-designed control cen-
tre, which allocated the assigned treat-
ment when telephoned by the clinical 
investigators, who were blinded to the 
allocation sequence. After group allo-
cation, it was not possible to blind the 
investigators or study participants to 
the treatment actually received. 
The study was approved by the Institu-
tional Review Board of the Hospital’s 
Ethics Committee, and all the patients 
gave their informed consent.

Study intervention
The Rehabilitation Unit in Jesi, An-
cona, Italy, provided an outpatient pro-
gramme consisting of 24 twice-weekly 
sessions of combined aerobic, muscle 
strength training exercises and educa-
tion. The sessions were organised as 
closed groups of six patients each (i.e. 
no new admissions were permitted after 
the start of the programme), and each 
treatment modality was delivered by a 
different health professional. The pro-
grammes were individually tailored de-
pending on the severity of FM, accessi-
bility to equipment, time constraints and 
the enjoyment of the various activities, 
and followed the American College of 
Sports Medicine (ACSM) guidelines for 
developing and maintaining cardiores-
piratory fitness (47) and the American 
Pain Society’s guidelines on FM (27). 
The exercise programme included 
60–120 min/week of aerobic exercise 
within the patient’s target heart rate 
zone (60–85% of maximal heart rate); 
the duration depended on the intensity 
of the activity, which began at 60–70% 
of maximal heart rate and was gradual-
ly increased to 75–85%. Stretching and 
strength exercises were prescribed on 
the basis of individual needs, with one 
set of 10 repetitions being completed at 
individually specified loads. The initial 
loads were 1–3 kg for the upper limbs 
and 3–5 kg for the lower limbs, and the 
subjects were encouraged to increase 
the load by 1 kg per week during the 
course of the 24-week study. All the 
sessions were supervised by two physi-
otherapists uninvolved in the clinical 
assessments. 



S-95

Telemonitoring of multicomponent intervention in fibromyalgia / F. Salaffi et al.

The intervention was further refined 
after discussions within the research 
group, and completed by one further 
45-minute session of educational ac-
tivities with a physician and physi-
otherapist covering topics related to the 
characteristics of FM, such as its nature 
and usual course, treatment options, the 
appropriate organisation of daily activi-
ties, and physician/patient relationships. 
The patients were also given a basis for 
understanding and applying self-control 
techniques, and an opportunity to dis-
cuss the difficulties of everyday life and 
share possible solutions.  
The pharmacological treatment arranged 
during the recruitment phase was not 
modified and included tricyclic antide-
pressants (amitriptyline, maximum dose 
75 mg/24 h), an anti-inflammatory drug 
(ibuprofen, maximum dose of 1800 mg/
die), an analgesic (paracetamol, maxi-
mum dose 3 g/24 h), and a central opi-
oid analgesic (tramadol, maximum dose 
400 mg/24 h). The patients were asked 
not to change medications during the 
study period. 

Outcome measures
• Primary outcome measure
Primary outcomes were evaluated      
using the FIQR, a version of the FIQ 
(48) developed by Bennett et al. (49) 
in an attempt to address the limitations 
of the original (50), which was done 
mainly by adding new questions relat-
ing to memory, tenderness, balance, 
and environmental sensitivity. The new 
version, which has been validated in 
Italy for use with FM patients (51) has 
21 items scored 0–10 (with 10 being       
the “worst”), and covers the three do-
mains of function, overall impact, and 
symptoms. 

• Secondary outcome measures
Secondary outcomes were evaluated 
using the self-administered Fibromyal-
gia Activity Score (FAS), a valid, reli-
able and responsive disease-specific 
composite response measure for assess-
ing treatment effects in patients with 
FM (52, 53). The FAS index combines 
a set of questions relating to non-artic-
ular pain (SAPS, range 0–10), fatigue 
(range 0–10) and the quality of sleep 
(range 0–10) and provides a single 

composite measure of disease activity 
ranging from 0 to 10. All three meas-
ures are printed on one side of one page 
for rapid review, and scored by a health 
professional without the need for a rul-
er, calculator, computer or website.

Web-Internet based self-reporting 
questionnaires 
A special website was constructed for 
this study in order to minimise the risk 
of keying errors and ensure cost-effec-
tiveness. Research has shown that the 
Internet-administered self-reporting of 
the questionnaires is as valid as the pa-
per and pencil versions (54). The Web 
portal allows authorised users to access 
the system via personal computer and 
Internet browser using the site address 
www.fibromialgiaitalia.it/site/. 
The components of the graphic inter-
face offered users a quick overview and 
supported straightforward navigation. 
The data were entered by clicking on 
the appropriate box, and were then pro-
cessed to generate statistics and trends. 
The recorded variables were demo-
graphic data, disease duration, and the 
patient’s 11-number NRS format for 
the FIQR and FAS scores (51, 52).  The 
study used  the Italian versions of the 
FIQR and FAS (51, 52). The frequency 
of logging into the website was record-
ed by means of a questionnaire to be 
completed every week for 12 months 
by the patients in both groups. An au-
tomatic reminder was sent by e-mail to 
patients who transmitted less than two 
successful data measurements.
At the end of the study, the electroni-
cally collected HRQoL raw data (in-
cluding the number, age and gender 
of participating patients, the duration 
of the assessments, and the test results 
produced by Web system) were ex-
tracted from practice computers and 
pseudonymised. 

Sample size calculation
The study sample size was determined 
considering FIQR scores as the prima-
ry outcome and, given that minimally 
clinical relevant difference (MCID) 
value of the FIQ is unknown (55), using 
preliminary data obtained from a series 
of FM patients undergoing standard 
drug treatment (date not shown). 

Assuming a 10% change in the total 
FIQR score between the two groups, 
with a standard deviation (SD) of 14%, 
it was calculated that 32 patients in 
each group would provide a power of 
80% at a p-level of <0.05. This number 
was then adjusted to a total of 76 pa-
tients in order to allow for an attrition 
rate of approximately 20%. 

Statistical analysis
The continuous data are expressed as 
mean values ± SD or median values 
with their 95% coefficient intervals 
(95% CI), and the categorical data as 
absolute numbers and percentages. The 
cumulative burden in both groups was 
estimated on the basis of the total FIQR 
and FAS scores, expressed as time-inte-
grated values (the area under the curve, 
AUC) calculated for each patient during 
the 3-month follow-up (56). The differ-
ences between the groups were comput-
ed by using the Mann-Whitney U-test 
for continuous variables and Fisher’s 
exact test for categorical variables, and 
correlations were analysed using Spear-
man’s rank correlation test. The data 
were statistically analysed using the 
Statistical Package for Social Sciences 
(SPSS Inc., Windows release 11.0; Chi-
cago, Illinois, USA), and MedCalc ver-
sion 12.7.0 (Mariakerke, Belgium) soft-
ware. The level of statistical significance 
for all of the tests was 5%.

Results 
Baseline clinical and demographic 
characteristics
Seventy-two of the 76 randomised pa-
tients completed the three-month study. 
Among these patients, one patient 
stopped the physiotherapy, according 
advices of therapists, two participants in 
the control group explicitly cited an in-
crease in pain as the reason for dropping 
out, and one patient moved to another 
region. These four patients were not in-
cluded in the subsequent analysis. 
Of the 72 patients who completed the 
programme had a mean age of approxi-
mately 49 years, 62.5% were married 
and 72.2% had a secondary and/or high/
university education. The mean time 
from pain onset was 9.3 years (range 
1–20 years). There was no significant 
difference in the distribution of age, 
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gender, marital status, educational level 
or the use of medications between the 
two groups (Table I). Mean symptom 
duration was longer in the multicom-
ponent treatment group (10.1±9.6 years 
vs. 8.5±8.8 years), but this difference 
was not significant (p=0.072). Table II 
shows the mean and median total and 
subtotal scores of the FIQR and FAS in 
the two groups: there were no statistical-
ly significant differences in the median 
values (Mann-Whitney U-test).

Feasibility
The participants who completed the 
multicomponent programme attended 
97.9% of the sessions. Nobody report-
ed any problems in reading the display 
or entering data. The Web-service was 

well accepted by the majority of pa-
tients (94.4%). 

Efficacy
Table III shows the total FIQR and FAS 
scores expressed as the time-integrated 
values (AUC, which can be considered 
more representative of the patients’ 
global outcomes) calculated for each 
patient during the 3-month follow-up. 
A significant greater benefit was found 
in the aggregate evaluation using the 
AUC. The multicomponent interven-
tion led to a significant improvement 
in the total FIQR and FAS scores and 
their subscores (FIQR: function, over-
all impact and symptoms; FAS: SAPS, 
fatigue and sleep) (Table III, Fig. 1–2) 
after three months of follow-up.

The AUC values of the total FIQR 
scores progressively improved and, 
although both groups experienced 
a decrease in values from baseline 
to 12 week, the patients undergoing 
multicomponent therapy showed a 
high clinically relevant improvement  
(p=0.0006).  The findings were similar 
in relation to each of the three subdi-
mentions of the FIQR: in particular, the 
FIQR symptoms subscore showed the 
greatest improvement (p=0.0001) in 
the multicomponent treatment group. 
In general, the greatest improvements 
in the multicomponent treatment group 
were achieved by week 9 (Fig. 1).
Similar behaviour was observed in re-
lation to the FAS total score and sub-
scores. The AUC values of the total 
FAS scores were significantly better in 
the multicomponent treatment group 
(p=0.0002), with the greatest improve-
ments being shown in relation to the 
quality of sleep (p=0.0015) and fatigue 
subscores (p=0.0064). As in the case of 
the FIQR, the greatest improvements 
in the multicomponent treatment group 
were achieved by week 9 (Fig. 2).
There was a close correlation between 
the mean change in the AUC of the 
FIQR total score and the change in the 
AUC of the FAS total score (r=0.942, 
p<0.0001) (53). 

Discussion
The hallmarks of FM are widespread 
pain, chronic fatigue, sleep distur-
bances, and a range of other still un-
explained symptoms (57). Treatment 
options include both pharmacological 

Table I. Demographic details and medication use at baseline.

 Treatment group

 Multicomponent Controls 
 treatment (n=36) (n=36)

Mean age, years (± SD) 48.3 (11.3) 49.6 (12.3)
Women, n. (%) 34 (94.4) 33 (91.7)
Mean disease duration, years (± SD) 10.1 (9.6)   8.5 (8.8)
Marital status, n. (%)   

Single 10 (27.8)   8 (22.2)
Married 21 (58.3) 24 (66.7)
Separated 5 (13.9) 4 (11.1)

Educational level, n. (%)   
Primary school 11 (30.5)   9 (25.0)
Middle school 18 (50.0) 21 (58.3)
High school/university 7 (19.5) 6 (16.7)

Medications, n. (%)    
None   4 (11.1)   3 (8.3)
Analgesics or NSAIDs 11 (30.6) 10 (27.8)
Tricyclic antidepressants  13 (36.1) 11 (30.6)
Combined analgesic + other agent 8 (22.2) 12 (33.3)

NSAID: non-steroidal anti-inflammatory drugs; SD: standard deviation.

Table II. Baseline FIQR and FAS scores.

  Treatment groups*

  Multicomponent treatment (n=36) Controls (n=36)

  Mean 95% CI Median 95% CI Mean 95% CI Median 95% CI

FIQR Function  12.76 11.16-13.97 12.00 11.31-14.00 11.91 9.65-11.96 11.00 9.00-12.00
FIQR Overall impact 8.22 7.349-8.30 8.00 8.00-9.00 7.91 6.41-8.44 7.50 6.00-8.00
FIQR Symptoms 25.96 22.28-27.63 24.00 22.00-27.00 24.51 22.60-26.35 23.25 23.00-24.00
FIQR Total score 46.94 43.83-50.96 47.00 45.00-50.00 44.33 41.77-46.42 45.50 40.80-47.69

FAS SASP 5.32 5.17-5.48 5.42 5.42-5.83 4.59 4.40-4.78 5.00 4.38-5.21
FAS Sleep 6.04 6.07-6.45 6.000 6.00-7.00 5.75 5.01-5.99 5.00 5.00-6.00
FAS Fatigue 6.54 6.18-7.04 7.00 6.50-7.50 6.08 5.87-6.29 6.50 6.00-7.00
FAS Total score 5.97 5.82-6.28 5.75 5.50-6.22 5.47 5.04-5.97 5.55 5.02-5.91

*There were no statistically significant differences between the treatment groups. FIQR: Fibromyalgia Impact Questionnaire - revised version; FAS: Self-
administered Fibromyalgia Activity Score; SAPS: Self-assessment Pain Scale.
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and non-pharmacological interventions 
(9, 11, 58), but no single option has 
yet been consistently successful, and 
it is not surprising that most FM pa-
tients discontinue treatment within one 

year (12). Evidence-based therapeutic 
guidelines have been formulated by the 
European League Against Rheumatism 
(EULAR) (59), which recommend a 
set of pharmacological treatments, 

whereas the American Pain Society 
(APS) (27) and the German Arbeitsge-
meinschaft der Wissenschaftlichen 
Medizinischen Fachgesellschaften 
(AWMF) (29) recommend mainly non-

Table III. Summary of FIQR and FAS scores expressed as the time-integrated values (AUC) calculated for each patient during the study 
period. 

 Multicomponent Treatment (n=36) Control Group (n=36)
    
 Mean 95% CI Median 95% CI Mean 95% CI Median 95% CI Z        p-value
                     
FIQR Function 122.74 103.50-141.97 121.18 99.65-153.98 164.58 148.38-180.78 167.50 151-185.58 3.05 0.0023
FIQR Overall impact 82.10 68.02-96.18 88.25 75.31-99.67 105.01 91.73-118.30 102.50 89-47-114.21 2.45 0.0189
FIQR Symptoms 291.31 268.32-314.30 291.50 278.19-313.18 345.63 328.57-362.69 347.75 324.65-373.35 3.91 0.0001
FIQR Total score 494.44 440.84-548.04 507.42 433.33-556.19 613.29 569.91-656.67 606.50 585.14-691.04 3.44 0.0006
                     
FAS SASP 54.98 49.21-60.75 57.43 49.27-62.08 63.44 60.32-66.55 63.71 60.74-68.37 2.39 0.0167
FAS Sleep 62.32 56.84-67.80 62.75 5766-67.34 74.57 69.76-79.38 71.25 67.83-79.38 3.18 0.0015
FAS Fatigue 72.40 67.13-77.68 72.25 68.16-79.17 81.51 77.78-85.25 84.25 79.33-86.50 2.73 0.0064
FAS Total score 63.23 58.71-67.74 64.71 61.35-68.22 73.18 70.17-76.18 71.34 68.86-79.27 3.75 0.0002

FIQR: Fibromyalgia Impact Questionnaire - revised version; FAS: Self-administered Fibromyalgia Activity Score; SAPS: Self-assessment Pain Scale.

Fig. 1. 

a b
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pharmacological treatments (including 
aerobic exercise, CBT and multicom-
ponent treatment) and identify amitrip-
tyline as the only strongly recommend-
ed pharmacological agent (29). 
In line with the recommendations of 
the APS and AWMF [(27, 29), our 
analysis used the area-under-the-time-
response curve (AUC) as a measure of 
cumulative response, showed that mul-
ticomponent therapy can provide some 
potentially important benefits. The 
use of the AUC simplifies statistical 
analyses by transforming multivariate 
data into univariate space and reduces 
the number of between-group statisti-
cal comparisons, which minimises the 
need to adjustment significance level, 
and is particularly useful when there 
are a large number of repeated meas-
urements and there is a need to sum-
marise the information (60-62). 

A number of studies of integrated treat-
ments have led to promising results 
(25, 63). It has been demonstrated that 
the tailored multidisciplinary treat-
ment of FM using medications, CBT 
is effective in women with a low edu-
cational level (63), and Martin et al. 
(24) found that six weeks of treatment 
combining coordinated psychological, 
medical, educational and physiothera-
peutic components led to significantly 
greater improvements in the quality 
of life, physical function and pain six 
months later than standard pharmaco-
logical care. Cedraschi et al. (64) and 
Carbonell-Baeza et al. (25) have also 
demonstrated that a low-to-moderate 
intensity multidisciplinary intervention 
of 6-12 weeks improved symptoms and 
the HRQoL in women with FM. Fi-
nally, systematic reviews and network 
meta-analysis have concluded that the 

multicomponent treatment of FM is ef-
fective is effective in decreasing some 
key symptoms such as pain, fatigue, 
and depressed mood, and improving 
self-efficacy and physical fitness (23, 
65, 66), although some of the studies 
did not include control groups, which 
may make it difficult to interpret the 
results correctly (67-70).
None of the randomised and controlled 
studies showing the immediate benefit 
of multicomponent FM treatment in-
cluded close telemonitoring. The In-
ternet has brought about many oppor-
tunities for self-care as it can be used 
as a powerful medium for promoting 
a healthy lifestyle and increasing a 
patient’s understanding of his/her con-
dition (71). Interactive e-Health tech-
nologies positively contribute to health 
care in patients with chronic diseases 
by improving patient/physician com-

Fig. 2. 
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munications, the HRQoL and treatment 
adherence, and reducing costs (72-75), 
and computerised self-assessments can 
usefully support shared decision-mak-
ing (SDM) (76-78). The Internet also 
provides an effective means of collect-
ing PROs: it is currently estimated that 
28 million adults in Italy have access 
to the Internet [http://www.gandalf.
it/dati/dati3.htm], and one survey has 
found that 90% of current Internet us-
ers would like to be able to interact with 
their physicians using an Internet web-
site (79, 80). 
The greater use of home tele-health ap-
plications (such as telemonitoring) may 
not only save costs, but can also help 
divert more resources to those most in 
need of face-to-face forms of treatment. 
It can improve data quality via auto-
matic data-checking functions that can 
be used to remind patients to complete 
omitted questions, and another advan-
tage is the ability to incorporate real-
time question selection using branching 
logic and computer-adaptive testing 
(81-84).
Our previous studies have shown that 
the time required to complete an elec-
tronic questionnaire is similar to, and 
sometimes less than that time required 
to complete a paper-based instrument 
(32, 33), and that patients prefer elec-
tronic data collection methods (32, 33). 
Despite several studies,  the reasons for 
the success of telemonitoring are still 
unclear although it has been suggested 
that it increases treatment compliance. 
Adherence has an ongoing significant 
effect on patients’ well-being, as shown 
by Lemstra and Olszynski (85), who 
found that FM patients who maintained 
the exercise component of their multi-
modal intervention program during a 
15-month follow-up period experienced 
better health-related outcomes in terms 
of pain, disability, mental health, and 
non-prescription medication use than 
those that did not (85). Unfortunately, 
adherence to an exercise regimen after 
a structured supervised programme is 
disappointingly low (84-87). 
The limitations of this study include 
the relatively small sample size, which 
limits the generalisability of results. 
The users were self-selected as they 
were motivated to use the Web appli-

cation, and the patients who chose to 
participate in the project may differ 
from other patient groups. Although 
Internet-based assessments will not be 
used by all patients, we found assess-
ment rates of 74%, thus indicating that 
a sizeable percentage of patients may 
be included when using an Internet-
based system. Further research should 
be conducted (preferably using larger 
samples) in order to gain further in-
sights into the technology preferences 
of the different patient groups.
Another important consideration is 
whether instruments intended for use on 
an Internet-based PRO system are valid 
for Internet-based administration. Much 
of the research related to the use of elec-
tronic PRO collection has focused on 
evaluating the validity and comparabili-
ty of electronic versions (usually touch-
screens) of a variety of paper-based 
instruments (32, 33). Further research 
is needed to understand differences in 
Internet and paper-based modes of ad-
ministration, and establish the validity 
of Internet-based instruments. 
In conclusion, our multicomponent 
FM treatment programme combining 
pharmacological treatment, education, 
physical therapy, and CBT proved to be 
effective in treating the key symptoms 
of FM (88-90). A further emerging is-
sue concerns patient satisfaction with 
telemedicine, and indications that te-
lemonitoring may alter the relationships 
between patients and health profession-
als (54). Interactive health communica-
tion applications for patients with FM 
appear to be beneficial in terms of im-
proved support, better knowledge and 
improved health outcomes. Strategies 
to support the large-scale implementa-
tion of the telemonitoring of chronic 
musculoskeletal pain disorder in pri-
mary care should focus on healthcare 
professionals’ perceptions of being 
supported by their organisation and 
reinforced in their changing practices. 
Moreover, cost-effectiveness analyses 
of Web-based communication are ur-
gently needed to determine its added 
value in everyday clinical practice.

Acknowledgements 
We would like to thank all the rheu-
matologists and clinical staff of the 

Rheumatology Department (Polytech-
nic University of Marche) for their 
assistance in collecting the data, and 
our physiotherapists, Antonella Boni, 
Sara Pazzaglini and Sara Cingolani 
for their availability and contribution 
to the data collection. We are also very 
grateful to all the patients who kindly 
completed the website questionnaires, 
and would like to thank APPYCOM 
(www.appycom.it) for developing the 
Web portal and providing technical as-
sistance during the study.

References 
  1. WOLFE F, ROSS K, ANDERSON J, RUSSELL 

IJ, HEBERT L: The prevalence and character-
istics of fibromyalgia in the general popula-
tion. Arthritis Rheum 1995; 38: 19-28.

  2. MEASE P: Fibromyalgia syndrome: review of 
clinical presentation, pathogenesis, outcome 
measures, and treatment. J Rheumatol 2005; 
32 (Suppl. 75): 6-21.

  3. MEASE P, ARNOLD LM, BENNETT R et al.: 
Fibromyalgia syndrome. J Rheumatol 2007; 
34: 1415-25.

  4. SALAFFI F, DE ANGELIS R, GRASSI W: 
MArche Pain Prevalence; INvestigation 
Group (MAPPING) study: Prevalence of 
musculoskeletal conditions in an Italian 
population sample: results of a regional com-
munity-based study. I. The MAPPING study. 
Clin Exp Rheumatol 2005; 23: 819-28. 

  5. MASI AJ, CARMONA LM. VALVERDE M, RIB-
AS B, and the ePISeR Study GRouP: Preva-
lence and impact of fibromyalgia on function 
and quality of life in individuals from the 
general population: results from a nation-
wide study in Spain. Clin Exp Rheumatol 
2008; 26: 519-26.

  6. SALAFFI F, SARZI-PUTTINI P, GIROLIMET-
TI R, ATZENI F, GASPARINI S, GRASSI W: 
Health-related quality of life in fibromyalgia 
patients: a comparison with rheumatoid ar-
thritis patients and the general population us-
ing the SF-36 health survey. Clin Exp Rheu-
matol 2009; 27 (Suppl. 56): S67-74.

  7. KIVIMÄKI M, LEINO-ARJAS P, KAILA-KAN-
GAS L et al.: Increased sickness absence 
among employees with fibromyalgia. Ann 
Rheum Dis 2007; 66: 65-9.

  8. SARZI-PUTTINI P, ATZENI F, SALAFFI F,      
CAZZOLA M, BENUCCI M, MEASE PJ: Mul-
tidisciplinary approach to fibromyalgia: what 
is the teaching? Best Pract Res  Clin Rheu-
matol 2011; 25: 311-9.

  9. LESLEY M, ARNOLD MD, KECK PE: Anti-   
depressant treatment of fibromyalgia: a 
meta-analysis and review. Psychosomatics 
2000; 41: 104-13.

10. O’MALLEY PG, BALDEN E, TOMKINS G, 
SANTORO J: Treatment of fibromyalgia with 
antidepressants: A meta-analysis. J Gen       
Intern Med 2000; 15: 659-66.

11. WOLFE F, ANDERSON JP, HARKNESS D et al.: 
Health status and disease severity in fibro-
myalgia: results of a six-center longitudinal 
study. Arthritis Rheum 1997; 40: 1571-9.



S-100

Telemonitoring of multicomponent intervention in fibromyalgia / F. Salaffi et al.

12. YUNUS MB: Fibromyalgia syndrome: Is there 
any effective therapy? Consultant 1996; 
1279-85.

13. LEDINGHAM J, DOHERTY S, DOHERTY M: 
Primary fibromyalgia syndrome – An out-
come study. Br J Rheumatol 1993; 32: 139-42.

14. JONES K D, ADAMS D, WINTERS-STONE K et 
al.: A comprehensive review of 46 exercise 
treatment studies in fibromyalgia (1988–
2005). Health Qual Life Outcomes 2006; 4: 
67.

15. MANNERKORPI K: Exercise in fibromyalgia. 
Curr Opin Rheumatol 2005; 17: 190-4.

16. BUSCH A J, SCHACHTER CL, OVEREND TJ et 
al.: Exercise for fibromyalgia: a systematic 
review. J Rheumatol 2008; 35: 1130-44.

17. BUSCH A, SCHACHTER CL, PELOSO PM, 
BOMBARDIER C: Exercise for treating fibro-
myalgia syndrome. Cochrane Database Syst 
Rev 2002; 3: CD003786.

18. RICHARDS SC, SCOTT DL: Prescribed ex-
ercise in people with fibromyalgia: paral-
lel group randomised controlled trial. BMJ 
2002; 325: 185-9. 

19. VALIM V, OLIVEIRA L, SUDA A et al.: Aerobic 
fitness effects in fibromyalgia. J Rheumatol 
2003; 30: 1060-9.

20. WIGERS SH, STILES TC, VOGEL PA: Effects 
of aerobic exercise versus stress manage-
ment treatment in fibromyalgia. A 4.5 year 
prospective study. Scand J Rheumatol 1996; 
25: 77-86.

21. ROOKS DS, GAUTAM S, ROMELING M et al.: 
Group exercise, education, and combination 
self-management in women with fibromy-
algia: a randomized trial. Arch Intern Med 
2007; 167: 2192-200.

22. Van KOULIL S, EFFTING M, KRAAIMAAT FW 
et al.: Cognitive-behavioural therapies and 
exercise programmes for patients with fibro-
myalgia: state of the art and future directions. 
Ann Rheum Dis 2007; 66: 571-81. 

23. HAUSER W, BERNARDY K, ARNOLD B, OF-
FENBACHER M, SCHILTENWOLF M: Efficacy 
of multicomponent treatment in fibromyalgia 
syndrome: a meta-analysis of randomized 
controlled clinical trials. Arthritis Rheum 
2009; 61: 216-24.

24. MARTÍN J, TORRE F, PADIERNA A et al.:    
Six-and 12-month follow-up of an interdis-
ciplinary fibromyalgia treatment programme: 
results of a randomised trial. Clin Exp Rheu-
matol 2012; 30 (Suppl. 74): S103-11.

25. CARBONELL-BAEZA A, APARICIO VA, CHIL-
LÓN P, FEMIA P, DELGADO-FERNANDEZ M, 
RUIZ JR: Effectiveness of multidisciplinary 
therapy on symptomatology and quality of life 
in women with fibromyalgia. Clin Exp Rheu-
matol 2011; 29 (Suppl. 69): S97-103.

26. HAMNES B, MOWINCKEL P, KJEKEN I, 
HAGEN KB: Effects of a one week multi-
disciplinary inpatient self-management pro-
gramme for patients with fibromyalgia: a ran-
domised controlled trial. BMC Musculoskelet 
Disord 2012 26; 13: 189. 

27. BURCKHARDT CS, GOLDENBERG D, CROF-
FORD L et al.: Guideline for the management 
of fibromyalgia syndrome: pain in adults and 
children. Glenview (IL): American Pain So-
ciety; 2005.

28. KLEMENT A, HAUSER W, BRUCKLE W et 
al.: General principles of therapy, coordina-

tion of medical care and patient education in 
fibromyalgia syndrome and chronic wide-
spread pain. Schmerz 2008; 22: 283-94.

29. HAUSER W, THIEME K, TURK DC: Guide-
lines on the management of fibromyalgia 
syndrome: a systematic review. Eur J Pain 
2010; 14: 5-10.

30. SALAFFI F, SARZI-PUTTINI P, CIAPETTI A, 
ATZENI F: Assessment instruments for  pa-
tients with fibromyalgia: properties, applica-
tions and interpretation. Clin Exp Rheumatol 
2009; 27 (Suppl. 56): S92-105.

31. SALAFFI F, SARZI-PUTTINI P, CIAPETTI A, 
ATZENI F: Clinimetric evaluations of patients 
with chronic widespread pain. Best Pract Res 
Clin Rheumatol 2011; 25: 249-70.

32. SALAFFI F, GASPARINI S, CIAPETTI A, GUT-
IERREZ M, GRASSI W: Usability of an inno-
vative and interactive electronic system for 
collection of patient-reported data in axial 
spondyloarthritis: comparison with the tra-
ditional paper-administered format. Rheuma-
tology (Oxford) 2013; 52: 2062-70. 

33. SALAFFI F, GASPARINI S, GRASSI W:             
The use of computer touch-screen technol-
ogy for the collection of patient-reported out-
come data in rheumatoid arthritis: compari-
son with standardized paper questionnaires. 
Clin Exp Rheumatol 2009; 27: 459-68.

34. McDANIEL AM, BENSON PL, ROESENER GH, 
MARTINDALE J: An integrated computer-
based system to support nicotine depend-
ence treatment in primary care. Nicotine & 
Tobacco Res 2005; 7 (Suppl. 1): S57-S66.

35. SALEH KJ, RADOSEVICH DM, KASSIM RA 
et al.: Comparison of commonly used or-
thopaedic outcome measures using palm-top 
computers and paper surveys. J Orthop Res 
2002; 20: 1146-51.

36. ANHOJ J, MOLDRUP C: Feasibility of collect-
ing diary data from asthma patients through 
mobile phones and SMS (short message 
service): Response rate analysis and focus 
group evaluation from a pilot study. J Med 
Internet Res 2004; 6: e42.

37. DEMIRIS G, AFRIN LB, SPEEDIE S et al.: 
Patient-centered applications: use of infor-
mation technology  to promote disease man-
agement and wellness. A white paper by the 
AMIA knowledge in motion working group. 
J Am Med Inform Assoc 2008; 15: 8-13.

38. ROINE R, OHINMAA A, HAILEY D: Assessing 
telemedicine: a systematic review of the lit-
erature. CMAJ 2001; 18;165: 765-71.

39. PARÉ G, JAANA M, SICOTTE C: Systematic 
review of home telemonitoring for chronic 
diseases: the evidence base. J Am Med In-
form Assoc 2007; 14: 269-77.

40. Canadian Home Care Association. 2008 
Website Integration through information 
communication technology for home care in 
Canada http://www.cdnhomecare.ca/media.
php?mid=1840.

41. DELLIFRAINE JL, DANSKY KH: Home-based 
telehealth: a review and meta-analysis. J Tel-
emed Telecare 2008; 14: 62-6.

42. BOWLES KH, BAUGH AC: Applying research 
evidence to optimize telehomecare. J Car-
diovasc Nurs 2007; 22: 5-15.

43. MEYSTRE S: The current state of telemoni-
toring: A comment on the literature. Tele-
medicine and E-Health 2005; 11: 63-9.

44. WILLIAMS DA, KUPER D, SEGAR M, MOHAN 
N, SHETH M, CLAUW DJ: Internet-enhanced 
management of fibromyalgia: a randomized 
controlled trial. Pain 2010; 151: 694-702.

45. WOLFE F, CLAUW DJ, FITZCHARLES MA et 
al.: The American College of Rheumatology 
preliminary diagnostic criteria for fibromyal-
gia and measurement of symptom severity. 
Arthritis Care Res (Hoboken) 2010; 62: 600-
10.

46. WOLFE F, SMYTHE HA, YUNUS MB et al.: 
The American College of Rheumatology 
1990 Criteria for the Classification of Fibro-
myalgia. Report of the Multicenter Criteria 
Committee. Arthritis Rheum 1990; 33: 160-
72.

47. ameRIcan colleGe of SPoRtS medIcIne:     
The recommended quantity and quality of 
exercise for developing and maintaining car-
diorespiratory and muscular fitness, and flex-
ibility in health adults. Med Sci Sports Exerc 
1998; 30: 975-91.

48. BURCKHARDT CS, CLARK SR, BENNETT 
RM: The Fibromyalgia Impact Question-
naire: development and validation. J Rheu-
matol 1991; 18: 728-33.

49. BENNETT RM, FRIEND R, JONES KD, WARD 
R, HAN BK, ROSS RL: The Revised Fibromy-
algia Impact Questionnaire (FIQR): valida-
tion and psychometric properties. Arthritis 
Res Ther 2009; 11: R120.

50. BENNETT R: The Fibromyalgia Impact Ques-
tionnaire (FIQ): a review of its development, 
current version, operating characteristics and 
uses. Clin Exp Rheumatol 2005; 23 (Suppl. 
39): S154-S62.

51. SALAFFI F, FRANCHIGNONI F, GIORDANO A, 
CIAPETTI A, SARZI-PUTTINI P, OTTONELLO  
M: Psychometric characteristics of the Italian 
version of the revised Fibromyalgia Impact 
Questionnaire using classical test theory and 
Rasch analysis. Clin Exp Rheumatol 2013; 
31 (Suppl. 79): S41-9.

52. SALAFFI F, SARZI-PUTTINI P, GIROLIMETTI 
R, GASPARINI S, ATZENI F, GRASSI W: De-
velopment and validation of the self-admin-
istered Fibromyalgia Assessment Status: a 
disease-specific composite measure for eval-
uating treatment effect. Arthritis Res Ther 
2009; 11: R125. 

53. IANNUCCELLI C, SARZI-PUTTINI P, ATZENI F 
et al.: Psychometric properties of the Fibro-
myalgia Assessment Status (FAS) index: a na-
tional web-based study of fibromyalgia. Clin 
Exp Rheumatol 2011; 29 (Suppl. 69): S49-54.

54. EKELAND AG, BOWES A, FLOTTORP S:        
Effectiveness of telemedicine: a systematic 
review of reviews. Int J Med Inform 2010; 
79: 736-71.

55. BENNETT RM, BUSHMAKIN AG, CAPPEL-
LERI JC, ZLATEVA G, SADOSKY AB: Minimal 
clinically important difference in the fibro-
myalgia impact questionnaire. J Rheumatol 
2009; 36: 1304-11.

56. MATTHEWS JN, ALTMAN DG, CAMPBELL 
MJ, ROYSTON P: Analysis of serial measure-
ments in medical research. BMJ 1990; 300: 
230-5.

57. fm conSenSuS GRouP: The fibromyalgia syn-
drome: A consensus report on fibromyalgia 
and disability. J Rheumatol 1996; 23: 534-9.

58. CAZZOLA M, ATZENI F, SALAFFI F, STISI S, 



S-101

Telemonitoring of multicomponent intervention in fibromyalgia / F. Salaffi et al.

CASSISI G, SARZI-PUTTINI P: Which kind of 
exercise is best in fibromyalgia therapeutic 
programmes? A practical review. Clin Exp 
Rheumatol 2010; 28 (Suppl. 63): S117-24. 

59. CARVILLE SF, ARENDT-NIELSEN S, BLIDDAL 
H et al.: EULAR evidence-based recommen-
dations for the management of fibromyalgia 
syndrome. Ann Rheum Dis 2008; 67: 536-41.

60. WATAMURA SE, DONZELLA B, KERTES DA, 
GUNNAR MR: Developmental changes in 
baseline cortisol activity in early childhood: 
relations with napping and effortful control. 
Dev Psychobiol 2004; 45: 125-33. 

61. FEKEDULEGN DB, ANDREW ME, BURCH-
FIEL CM et al.: Area under the curve and 
other summary indicators of repeated wak-
ing cortisol measurements. Psychosom Med 
2007; 69: 651-9.

62. PRUESSNER JC, KIRSCHBAUM C, MEINL-
SCHMID G, HELLHAMMER DH: Two for-
mulas for computation of the area under the 
curve represent measures of total hormone 
concentration versus time-dependent change. 
Psychoneuroendocrinology 2003; 28: 916-
31.

63. CASTEL A, FONTOVA R, MONTULL S et al.: 
Efficacy of a multidisciplinary fibromyalgia 
treatment adapted for women with low edu-
cational levels: a randomized controlled trial. 
Arthritis Care Res (Hoboken) 2013; 65: 421-
31.

64. CEDRASCHI C, DESMEULES J, RAPITI E et 
al.: Fibromyalgia: a randomised, controlled 
trial of a treatment programme based on self 
management. Ann Rheum Dis 2004; 63: 290-
6.

65. NÜESCH E, HÄUSER W, BERNARDY K, BAR-
TH J, JÜNI P: Comparative efficacy of phar-
macological and non-pharmacological inter-
ventions in fibromyalgia syndrome: network 
meta-analysis. Ann Rheum Dis 2013; 72: 
955-62.

66. BURCKHARDT C: Multidisciplinary ap-
proaches for management of fibromyalgia. 
Curr Pharm Des 2006; 12: 59-66.

67. KROESE M, SCHULPEN G, BESSEMS M,       
NIJHUIS F, SEVERENS J, LANDEWÉ R: The 
feasibility and efficacy of a multidisciplinary 
intervention with aftercare meetings for fibro-
myalgia. Clin Rheumatol 2009; 28: 923-9.

68. PFEIFFER A, THOMPSON JM, NELSON A et 
al.: Effects of a 1.5-day multidisciplinary 
outpatient treatment program for fibromyal-
gia: a pilot study. Am J Phys Med Rehabil 
2003; 82: 186-91.

69. WORREL L, KRAHN L, SLETTEN C, POND G: 

Treating fibromyalgia with a brief interdisci-
plinary program: Initial outcomes and pre-
dictors of response. Mayo Clin Proc 2001; 
76: 384-90.

70. ROSSY LA, BUCKELEW SP, DORR N et al.: 
A meta-analysis of fibromyalgia treatment 
interventions. Annals Behav Med 1999; 21: 
180-91.

71. UMEFJORD G, HAMBERG K, MALKER H, 
PETERSSON G: The use of an Internet-based 
Ask the Doctor Service involving family 
physicians: evaluation by a web survey. Fam 
Pract 2006 Apr; 23: 159-66. 

72. MURRAY E, BURNS J, SEE TS, LAI R, NAZA-
RETH I: Interactive Health Communication 
Applications for people with chronic dis-
ease. Cochrane Database Syst Rev 2005; 4: 
CD004274.

73. WANTLAND DJ, PORTILLO CJ, HOLZEMER 
WL, SLAUGHTER R, McGHEE EM: The ef-
fectiveness of Web-based vs. non-Web-based 
interventions: a meta-analysis of behavioural 
change outcomes. J Med Internet Res  2004; 
10;6: e40.

74. TJORA A, TRAN T, FAXVAAG A: Privacy vs 
usability: a qualitative exploration of pa-
tients’ experiences with secure Internet com-
munication with their general practitioner.      
J Med Internet Res 2005; 7: e15.

75. VERHOEVEN F, Van GEMERT-PIJNEN L, 
DIJKSTRA K, NIJLAND N, SEYDEL E, STEE-
HOUDER M: The contribution of telecon-
sultation and videoconferencing to diabetes 
care: a systematic literature review. J Med 
Internet Res 2007; 9: e37.

76. ELWYN G, EDWARDS A, KINNERSLEY P: 
Shared decision-making in primary care: the 
neglected second half of the consultation. Br 
J Gen Pract 1999; 49: 477-82. 

77. ELWYN G, EDWARDS A, KINNERSLEY P, 
GROL R: Shared decision-making and the 
concept of equipoise: the competences of in-
volving patients in healthcare choices. Br J 
Gen Pract 2000; 50: 892-9. 

78. WAGNER EH, BARRETT P, BARRY MJ,       
BARLOW W, FOWLER FJ: The effect of a 
Shared Decision-making Program on rates 
of surgery for benign prostatic hyperplasia. 
Pilot results. Med Care 1995; 33: 765-70.

79. LIEDERMAN EM, MOREFIELD CS: Web  
messaging: A new tool for patient-physician 
communication. J Am Med Inform Ass 2003; 
10: 260-70.

80. CHANG JY, CHEN LK, CHANG CC: Perspec-
tives and expectations for telemedicine op-
portunities from families of nursing home 

residents and caregivers in nursing homes. 
Int J Med Inform 2009; 78: 494-502.

81. STONE AA, SHIFFMAN S, DEVRIES MW: 
Ecological Momentary Assessment. In: Well 
Being: The foundations of hedonic psychol-
ogy. KAHNEMAN D, DIENER E, SCHWARZ N 
(Eds.), Russell Sage Foundation, 1999, New 
York, USA, 26–39 (1999).

82. SALAFFI F, STANCATI A, PROCACCINI R, 
CIONI F, GRASSI W: Assessment of circadian 
rhythm in pain and stiffness in rheumatic 
diseases according the EMA (Ecologic Mo-
mentary Assessment) method: patient com-
pliance with an electronic diary. Reumatismo 
2005; 57: 238-49.

83. CROSSLEY GH, CHEN J, CHOUCAIR W et al.: 
Clinical benefits of remote versus transtele-
phonic monitoring of implanted pacemakers. 
J Am Coll Cardiol 2009; 54: 2012-9.

84. DORR D, BONNER LM, COHEN AN et al.:      
Informatics systems to promote improved 
care for chronic illness: a literature review. J 
Am Med Inform Assoc 2007; 14: 156-63.

85. LEMSTRA M, OLSZYNSKI WP: The effective-
ness of multidisciplinary rehabilitation in 
the treatment of fibromyalgia: a randomized 
controlled trial. Clin J Pain 2005; 21: 166-
74.

86. BENNETT RM, BURCKHARDT CS, CLARK SR, 
O’REILLY CA, WIENS AN, CAMPBELL SM: 
Group treatment of fibromyalgia: a 6 month 
outpatient program. J Rheumatol 1996; 23: 
521-8. 

87. GOWANS SE, DEHUECK A, VOSS S, RICH-
ARDSON M: A randomized, controlled trial of 
exercise and education for individuals with 
fibromyalgia. Arthritis Care Res 1999; 12: 
120-8.

88. LATORRE PÁ, SANTOS MA, HEREDIA-JIMÉ-
NEZ JM et al.: Effect of a 24-week physical 
training programme (in water and on land) 
on pain, functional capacity, body compo-
sition and quality of life in women with fi-
bromyalgia. Clin Exp Rheumatol 2013; 31 
(Suppl. 79): S72-80. 

89. GIACOMELLI C, SERNISSI F, SARZI-PUTTINI 
P, DI FRANCO M, ATZENI F, BAZZICHI L: 
Fibromyalgia: a critical digest of the recent 
literature. Clin Exp Rheumatol 2013; 31 
(Suppl. 79): S153-7.

90. CASSISI G1, CECCHERELLI F, ATZENI F, 
SARZI-PUTTINI P: Complementary and alter-
native medicine in fibromyalgia: a practical 
clinical debate of agreements and contrasts. 
Clin Exp Rheumatol 2013; 31 (Suppl. 79): 
S134-52.


