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values. In that group, steps/day showed more regularity, and 
the 6 MW results showed improvement of −33.00 (−59.8 
to −8.25) m, and the differences from the Control group 
were statistically significant. The patients who underwent 
the Multidisciplinary treatment had improved functional 
status, physical activity level, and exercise regularity. The 
functional improvements were maintained 1 year after treat-
ment completion.

Keywords Fibromyalgia · Exercise therapy · Physical 
therapy · Physical fitness · Pain clinics

Introduction

Fibromyalgia (FM) is a chronic syndrome characterized 
by widespread pain and allodynia, and it is often accom-
panied by fatigue, affective symptoms, memory problems, 
and sleep disturbances. Existing data suggest that disturbed 
central pain processing plays an important role in the syn-
drome’s pathogenesis [1].

Multidisciplinary treatments have proved effective in 
reducing the impact and pain level associated with FM [2–
6]. However, there is little evidence that these treatments 
successfully measure functional status [7]. It is defined as 
an individual’s ability to perform normal daily activities 
required to meet basic needs, fulfill usual roles, and main-
tain health and well-being [8]. As the improvement in func-
tional outcomes generated by alleviation of pain and its 
clinical significance is debated, Marcus et al. [7] called for 
increased levels of functional evaluation.

Various outcome measures have been proposed to assess 
function in patients with FM, including the Fibromyalgia 
Impact Questionnaire (FIQ) [9], which is the most com-
monly used instrument for this purpose [10]. The distance 
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walked in six minutes (6 MW) has also been validated as a 
measure of function in patients with FM [11, 12]. The num-
ber of steps/day quantified by a pedometer and the physi-
cal fitness and daily activities domains of the Dartmouth 
COOP/WONCA Functional Health Assessment Charts 
(WONCA) questionnaire have also been used [13, 14].

The American Pain Society highly recommends aerobic 
exercise as part of a Multidisciplinary treatment for patients 
with chronic FM [10]. Much research has demonstrated the 
benefits of exercise, but more effort is needed to motivate 
patients to continue regular exercise after the intervention, 
enhancing their adherence to exercise recommendations. 
Pedometer use is a suitable technique to increase patient 
motivation and promote adherence [13, 15–17].

This study was designed to supplement previously pub-
lished data by reporting detailed functional outcomes from 
patients with FM who attended a 24-session, 3-month Mul-
tidisciplinary FM treatment program [5]. The hypothesis of 
the present study was that patients with FM would increase 
their functional status, physical activity level, and exercise 
regularity after this Multidisciplinary treatment program.

Patients and methods

This study is a retrospective analysis of a randomized, 
simple blinded, clinical trial. The Clinical Research Ethics 
Committee of the Hospital Universitari Joan XXIII (Tarra-
gona, Spain) approved the study protocol. All subjects were 
interviewed individually to provide them with details about 
the nature of the study. All of them signed voluntary con-
sent forms prior to enrollment.

Participants who met the following inclusion criteria were 
included in the study: female sex, FM diagnosis according 
to the diagnostic criteria of the American College of Rheu-
matology [18], age 18–60  and 3–8 years of schooling. 
The exclusion criteria were: coexistence of another severe 
chronic pain pathology (e.g., sciatica or complex regional 
pain syndrome), having been diagnosed with inflammatory 
rheumatic disease, physical inability to perform the exer-
cises, an open wound, a skin disease, having been under 
psychiatric and/or psychological treatment within the past 
3 years, significant suicidal ideation, cognitive or sensorial 
deterioration, or a pending disability-related legal resolution.

Patients were recruited from consultations with a rheu-
matologist and treated from September 2008 to March 
2010. Consecutive participants who met all of the inclusion 
criteria and agreed to participate in the study were assigned 
to conventional pharmacologic treatment or Multidiscipli-
nary treatment groups in a 1:1 ratio in blocks of 32 accord-
ing to a computer-generated random number table. Of the 
460 individuals evaluated, 174 were included in the study. 

Of these 174 participants, 19 were included in a pilot study, 
and the study sample consisted of 155 participants (Fig. 1).

Procedures

After a pilot study was conducted to improve the proce-
dures, the refined program was applied, and the rating 
measurements were collected. Demographic and clinical 
data were collected, and the measurement instruments were 
applied before the interventions, with reassessment per-
formed in the week immediately after treatment comple-
tion and after a further 3, 6, and 12 months. Although the 
participants and therapists (i.e., psychologist and physical 
therapist) could not be blinded to treatment condition, the 
evaluators (i.e., physician, psychologist, and physical thera-
pist) were blinded to the different treatment conditions.

Treatment conditions

All of the participants received a conventional pharmaco-
logic treatment. In addition, the Multidisciplinary group 
received 24 physical and cognitive–behavioral therapy 
(CBT) sessions during two consecutive hours twice weekly 
in reduced groups of 8 patients (12 weeks). The physical 
therapy component involved two sessions per week includ-
ing hydrokinesitherapy and a strength-training program. 
The CBT program included information about FM, theory 
of pain perception, cognitive restructuring skills training, 
CBT for primary insomnia, assertiveness training, goal 
setting, activity pacing and pleasant activity scheduling 
training, life values, and relapse prevention. All of them 
were given a pedometer (Yamax Digi-walker SW-200) to 
encourage activity and an audio CD to practice Schultz 
autogenic training at home. These sessions’ contents are 
specified in Supplementary Appendix A of a previous pub-
lication [5]. The Control group received only the pharma-
cological treatment.

A physiotherapist specifically trained for this program 
delivered the physical therapy program. A clinical psychol-
ogist also specifically trained for this program delivered the 
CBT program. Both were women and about same age, in 
their 20s.

Assessment

Baseline measures were obtained before the start of treat-
ment, immediately at the end of the treatment, and at 3-, 
6-, and 12-month follow-ups. In all of these examinations, 
subjects were assessed using the FIQ [9] and the WONCA 
[14]. Patients received the pedometer at the beginning of 
the program, and they were asked them to register the num-
ber of steps made per day (steps/day) each night. They 
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performed the 6 MW at the beginning and end of the treat-
ment [10].

Main outcomes

FIQ was the primary outcome, and WONCA and 6 MW 
were the secondary outcomes. In addition, steps/day were 
recorded during treatment. To analyze the two groups’ 
homogeneity, we also used the catastrophizing subscale of 
the Coping Strategies Questionnaire [19], the Medical Out-
come Study Sleep Scale [20], and the Hospital Anxiety and 
Depression Scale (HADS) [21].

The FIQ assesses the impact of FM on a patient’s life 
[8]; it is a self-administered multidimensional question-
naire designed specifically to assess the functional capac-
ity of patients with FM [22]. FIQ scores range from 0 to 
100 (with 0 and 100 indicating the best and worst health, 

respectively). A cutoff of 14% in total FIQ score was 
established to represent a clinically significant change 
[23]. Changes in FM impairment were also evaluated: FIQ 
scores of >59, 59–39, and <39 represent severe, moderate, 
and mild impairment, respectively [23]. We used the Span-
ish version [24].

The WONCA was developed to assess functional status 
in primary care [14], which includes the following domains: 
physical fitness, mood, daily activities, social activities, 
pain, and overall health. Several studies have documented 
the reliability and validity of the charts employed in this 
assessment [25]. Each chart consists of one statement fol-
lowed by five response options illustrated with pictograms 
(e.g., a smiling or sad face). Each chart is associated with 
a question related to events from the last 2 weeks. The 
maximum score indicates the lowest functional status. 
We used the WONCA in Spanish: the Dartmouth Primary 

Fig. 1  Progress of participants 
through the study
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a conventional pharmacologic

treatment (n=81)
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Care Cooperative Information Project/World Organization 
of National Colleges, Academies, and Academic Asso-
ciations of General Practice/Family Physicians (COOP/
WONCA) charts, which has been validated [26]. For the 
present study, we only used the COOP/WONCA summary 
index (WONCA) and the items in the physical function 
(WONCA PHF) and daily activities (WONCA DA) sub-
scales. The questionnaire reference values [27] were also 
used in the study.

The 6 MW is a simple, objective, clinically useful test 
to estimate a subject’s exercise tolerance. It assesses dis-
tance walked over 6 min at a normal pace in a preset cir-
cuit. It is defined as a submaximal test, as it imposes a 
level of physiological stress that does not demand maxi-
mum aerobic capacity [28]. Its reliability in people with 
FM has been demonstrated [11], and it is widely used in 
this population [29–31]. The American Thoracic Society 
validated and produced guidelines for the 6 MW in 2002 
[32], and reference values [33] have been published, which 
were later revised [34]. In this study, we used equation [33] 
[2.11 × height (cm)] – [2.29 × weight (kg)] – [5.78 × age 
(years)] + 667. We also recorded steps taken during the 
6 MW using a pedometer, as described in the following 
paragraph.

The patients in the Multidisciplinary group received 
a Yamax Digi-walker SW-200 pedometer at the begin-
ning of the program to measure the number of steps they 
took and as a treatment tool. They were instructed to 
wear it attached at the waist or belt at the anterior mid-
line of the right leg and to register steps/day each night. 
The reliability and validity of this device have been previ-
ously assessed [35–37]. It is inexpensive and easy to use 
and motivates the patient to adhere to exercise instructions 
[38]. Pedometer use has been proposed in the treatment 
of patients with FM to encourage increased activity levels 
[39]. Steps/day during the entire course of treatment were 
recorded, but only the data from 81 full days were ana-
lyzed: the first and last 2 days were excluded, because data 
registration was not completed. For each participant, the 
mean and standard deviation of steps/day were calculated 
by study week.

Sociodemographic data were also collected at the begin-
ning of the study, along with the Coping Strategies Ques-
tionnaire [19] and The Medical Outcome Study Sleep 
Scale to Sleep Index Problems [20]. Both questionnaires 
are self-administrated, and the first analyzes catastrophiz-
ing through 27 items divided into the following domains: 
distraction, catastrophizing, ignoring pain sensations, 
distancing from pain, coping self-statements, and pray-
ing. The second 12-item questionnaire measures sleep 
quality through dimensions of sleep such as initiation, 

maintenance, respiratory problems, quantity, perceived 
adequacy, and somnolence.

Data analysis

Frequencies and percentages were used to summarize the 
sample’s qualitative characteristics, and means (standard 
deviations) or median (interquartile interval) was employed 
for quantitative characteristics, depending on normality dis-
tribution. In order to compare groups, the Chi-squared test 
(for categorical variables) was used. In case of continuous 
or ordinal variables, the parametric Student t tests or the 
nonparametric Mann–Whitney test was performed, accord-
ing to the Kolmogorov–Smirnov normality test.

Multilevel modeling (MLM) was used as an alterna-
tive analysis tool for repeated measures data. MLM does 
not require sphericity, it takes the sampling hierarchy into 
account, and it is capable of analyzing incomplete data. For 
that reason, MLM is a better option in comparison with con-
ventional analysis of variance (ANOVA) for repeated meas-
ured. In addition, an analysis of trend in the temporal series 
was described to identify the effects of the treatment. For this 
aim, we have proposed a graphical analysis and a trend test.

Finally, an intent-to-treat analysis including subjects 
who dropped out of the trial was carried out to analyze the 
effect of Multidisciplinary program on 6 MW. The nonpar-
ametric Wilcoxon test was calculated in order to compare 
initial and posttreatment 6 MW.

We rejected the one-tailed null hypotheses when the p 
value was lower than 0.05. The data were analyzed using 
StataCorp. 2011. Stata Statistical Software: Release 12. 
College Station, TX: StataCorp LP and the Statistical Pack-
age for the Social Sciences 23.0.

Results

Sample characteristics

In total, 155 women participated in the study. The median 
(interquartile interval) age of the subjects was 50 (45.0–
54.0) years (maximum, 60; minimum, 26), and their body 
mass index was 26.82 (24.43–30.66) kg/m2 (maximum, 
45.31; minimum, 17.26); thus, the population was over-
weight overall. Their initial 6 MW distance was 381.0 
(341.0–423.0) meters, and their scores on the FIQ, 68.0 
(53.0–77.0). Finally, the mean (standard deviation) on 
WONCA PHF and WONCA DA was 3.3 (0.7) and 3.1 (0.8), 
respectively. The groups showed no significantly different 
differences (p ≥ 0.05) in any characteristic (Table 1). We 
lost some participants during the follow-up period (Fig. 1).
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Effect of Multidisciplinary program on FIQ values

The baseline FIQ values were higher in the Control group, 
but the difference was not significant. At 3-, 6-, and 

12-month follow-ups, the between-group differences were 
significant, with the FIQ values lower in the Multidiscipli-
nary group, indicating improvement (Fig. 2). In Table 2, 
we have performed a multilevel model in order to analyze 

Table 1  Pre-intervention group 
characteristics (baseline)

FIQ Fibromyalgia Impact Questionnaire, WONCA Dartmouth COOP/WONCA Functional Health Assess-
ment Charts, PHF physical function, DA daily activities, HADS Hospital Anxiety and Depression Scale
a Values are reported as mean (standard deviation). p value obtained using Student t test
b Values are reported as median (interquartile interval). p value obtained using the Mann–Whitney t test

Multidisciplinary group n = 81 Control group n = 74 p value

Ageb (years) 50.0 (45.0–54.50) 50.0 (43.7–54.2) 0.934

Body mass indexb (kg/m2) 26.3 (24.4–29.6) 27.9 (24.4–32.2) 0.201

FIQb 68.0 (53.0–76.0) 69.5 (55.0–80.3) 0.263

WONCAb (9–45) 27.0 (23.0–31.0) 28.0 (25.0–32.0) 0.115

WONCA PHFa (1–5) 3.3 (0.7) 3.4 (0.8) 0.396

WONCA DAa (1–5) 3.3 (0.8) 3.0 (0.9) 0.071

Pain durationb (months) 120.0 (60.0–204.0) 120.0 (52.5–186.5) 0.409

Catastrophizingb 20.0 (8.0–30.0) 24.0 (12.7–29.2) 0.407

Sleep index problemsb 28.0 (22.0–35.0) 26.0 (23.0–33.0) 0.373

HADSa 21.9 (8.0) 23.1 (8.1) 0.375

Fig. 2  Initial and subsequent FIQ and WONCA values in Control and Multidisciplinary group calculated thorough MLM. a FIQ, Fibromyalgia 
Impact Questionnaire; b WONCA; c WONCA PHF d WONCA DA
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differences between each time period and between-group 
treatments. We observe a significant iteration effect; in 
other words, the evolution of total score of FIQ over time is 
different for each group.

The percentages of patients achieving the minimum 
clinically significant FIQ difference were 64.2, 48.1, 42.0, 
and 27.2% posttreatment and at the 3-, 6-, and 12-month 
follow-ups, respectively, in the Multidisciplinary group; the 
corresponding percentages were 24.3, 23.0, 18.9, and 4%, 
respectively, in the Control group. Significant differences in 
that proportion were found posttreatment (p < 0.001), at the 
3-month follow-up (p < 0.001), at the 6-month follow-up 
(p < 0.001), and at the 12-month follow-up (p < 0.001). We 
also analyzed the proportions of patients who went from 
the severe (FIQ > 59) to moderate (59 ≥ FIQ ≥ 39) or mild 
(FIQ < 39) impairment classifications according to Bennet 
et al. [23]. Although the groups started from similar values, 
the between-group difference was statistically significant 
at all evaluations (p < 0.050) except the 6-month follow-up 
(p = 0.061).

Effect of Multidisciplinary program on COOP/
WONCA

The between-group differences at baseline were not statisti-
cally significant. We found posttreatment differences at the 
3-, 6-, and 12-month follow-ups (Fig. 2).

Comparing our results with the reference values from 
Serrano-Gallardo [27] WONCA 20.7 (5), WONCA PHF 
2.9 (standard deviation not published), WONCA DA 1.5 
(standard deviation not published), our sample had higher 
baseline WONCA values although the study populations 
were similar in terms of health and gender (Fig. 2).

Table 2 shows a multilevel model for repeated values. 
We observe a significant difference between the group 

treatment and every moment in which the questionnaires 
were evaluated.

Moreover, the ICC, or intraclass correlation coefficient 
shown in Table 2, can be very in linear mixed models/
multilevel models. It can be interpreted as the correlation 
among observations within the same group. In our case, 
we observe a high correlation in every questionnaire used, 
especially in FIQ and total score of WONCA.

Effect of Multidisciplinary program on 6 MW

The 6 MW distance values were higher in the Multidisci-
plinary than in the Control group at both baseline and post-
treatment (Table 3). Since baseline 6 MW distance values 
were higher in the Multidisciplinary group, it is interest-
ing to analyze difference (posttreatment value − baseline 
value) (Table 3). Pedometric registration of 6 MW comple-
tion showed that the Multidisciplinary group’s improve-
ment resulted from the step length increase and not from 
an increased number of steps, evidenced by the difference 
in (posttreatment value − baseline value) between groups. 
However, the numbers of steps were unchanged, even the 
final and initial values within the same group (0.695).

According to Enright (1998), the 6 MW distance ref-
erence value from a healthy population is 554.5 (53.29) 
meters [28], significantly higher than our value obtained 
[mean: 368.5 (SD 54.45)]. While the difference between the 
baseline and posttreatment values was nearly constant for 
the Control group, the Multidisciplinary group’s values went 
from 169.8 (56.62) to 135.8 (57.70) meters (p < 0.001).

Steps/day during treatment

Steps/day data during the 3-month treatment were reg-
istered by the patients. Of the 73 total participants who 

Table 3  Initial and 
posttreatment six-minute walk 
test values

Values are reported as median (interquartile interval). p value obtained using the Wilcoxon t test. 6 MW, 
six-minute walk test

Multidisciplinary group n = 79 Control group n = 22 p value

6 MW baseline

 Distance (m) 384.0 (343.5–425.5) 353.0 (353.0–3536.0) <0.001

 Steps 690.0 (618.5–749.5) 620.0 (620.0–620.0) <0.001

 Step length 56.8 (52.8–62.7) 55.0 (55.0–55.0) 0.006

6 MW posttreatment

 Distance (m) 419.0 (384.5–449.0) 341.3 (341.3–341.3) <0.001

 Steps 673.0 (610.0–747.0) 635.0 (635.0–635.0) <0.001

 Step length 64.0 (57.5–68.4) 56.0 (56.0–56.0) <0.001

6 MW posttreatment–baseline

 Distance (m) −33.00 (−59.8 to −8.25) −45.4 (−69.7–3.15) 0.036

 Steps −20.0 (−63.0 to −66.5) −92.5 (−157.8 to −10.91) 0.695

 Step length −4.2 (−11.6 to −1.5) 1.8 (−6.0 to −4.2) 0.037
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finished the treatment, the 4 who did not present the reg-
ister were excluded, resulting in 69 remaining participants. 
The mean number of days of step recording was 77.07 
(8.48)/81. Of all participants, 44% collected data for all 
81 days.

The average steps/day are classified by week-long 
periods in Fig. 3. We also analyzed the mean differences 
between the first week on the one hand and the second, sev-
enth, and four last weeks on the other, finding significant 
differences (p < 0.05). In addition, the standard deviation 
of steps/day decreased in variability throughout the study 
(Fig. 4), with each of the last 5 weeks having a significantly 
different standard deviations from the first week (p < 0.05).

Discussion

The patients who underwent the Multidisciplinary treat-
ment significantly improved in terms of functional status, 
physical activity level, and exercise regularity. By all meas-
urements, the functional improvements were maintained 
1 year after treatment completion. This study refutes criti-
cism of the clinical significance of our Multidisciplinary 

program’s results [7]. In this study, we have used multi-
level modeling (MLM) for the analysis of repeated meas-
ures data. Multilevel modeling for repeated measures data 
is most often discussed in the context of modeling change 
over time (in our case growth curve modeling for longitu-
dinal designs). MLM is commonly used for repeated meas-
ures designs because it presents an alternative approach to 
analyzing repeated measures with many advantages over 
ANOVA for repeated measures (RM-ANOVA): MLM 
has less stringent assumptions in comparison with RM-
ANOVA, allows hierarchical structure, can handle missing 
data easily, and can handle data in which there is variation 
in the exact timing of data collection. The analysis of clini-
cally significant differences in total FIQ scores of subjects 
who underwent the Multidisciplinary treatment showed 
improvement compared with the subjects who followed 
only conventional pharmacologic treatment. We obtained 
similar results using a change cutoff of 14%, as proposed 
by Benett [23], analyzing the transition, from severe to 
mild impairment.

The total WONCA score and the WONCA PHF and 
WONCA DA domains from the Multidisciplinary group 
increased after treatment, and the gains were maintained 
1 year afterward; the WONCA PHF was even raised to nor-
mal values described by Serrano-Gallardo [27]. Although 
the results obtained from each domain can be added to 
obtain the total WONCA score, Weel et al. [40], the devel-
opers of the original test, urged separate evaluation of the 
domains.

The other functional outcomes, 6 MW and steps/day, 
also showed improvement during treatment. Unfortunately, 
these were not recorded in the subsequent 3-, 6-, and 
12-month follow-ups; thus, we cannot assess whether such 
posttreatment improvements were maintained afterward. 
Besides, because pedometers were considered a treatment 
tool and thus used only in the Multidisciplinary group, 
those functional outcomes could not be compared with any 
corresponding ones from the Control group.

The 6 MW baseline data agreed with the FM gait pat-
tern observed by other authors: Auvinet et al. [41] and 
Pankoff et al. [42] found a slower gait in patients with 
FM, including decreased step length, and cycle frequency 
and bradykinesia. The present study showed posttreat-
ment 6 MW improvements in terms of both distance 
walked and step length; consequently, the Multidiscipli-
nary group achieved better functional gait, although they 
did not reach standard values for women with similar 
anthropomorphic characteristics [31, 41, 43]. Our results 
agree with previous studies and with Latorrre-Román 
et al. [31], who stated that 6 MW parameters could be a 
clinical relevance in FM. Thus, this study is the first to 
show gait improvement through step length after our Mul-
tidisciplinary program.
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There was improvement in steps/day in the second treat-
ment week; as we did not instruct the patients to walk any 
particular distance, we postulate that it could result from 
the positive motivation toward treatment or the pedometer 
adherence effect [36]. This increase was lost in the third 
week, and the results even showed a slight decrease; then, 
steps/day continued to decrease through the fourth and fifth 
weeks; that leveling off could be related to sleep depriva-
tion caused by the CBT [44]. Finally, during the four last 
weeks of treatment, steps/day increased, and the standard 
deviation decreased compared with the first week; conse-
quently, we observed an improvement in exercise capacity 
and regularity in the last weeks compared with the first one.

The main strength of our study is the 12-month follow-
up. In spite of participant dropout, that follow-up revealed 
the preservation of functional improvements over time. We 
may have induced new positive habits in the participants, 
which could explain these differences; such improvements 
might be explained by enhancement of patient activity lev-
els, as both groups started from low baseline 6 MW results, 
but only the Multidisciplinary returned to an essentially 
normal physical activity level. That effect may not be 
reproduced with a population having a higher initial activ-
ity level. In the same way, neuroscience also supports that 
functional improvement. A large body of evidence demon-
strates that regular exercise is beneficial for FM [45, 46], 
and neuroimaging has found that regular exercise restored 
functional connectivity [47], increased the functional 
capacity of the pain modulatory system in subjects diag-
nosed with FM [48], and preserved brain volume in older 
adults [49].

Our work has some limitations that must be considered. 
When comparing the Multidisciplinary treatment group to 
the Control group, despite avoiding coincidence in time 
and place between groups, we did not consider the possi-
ble effect of communication between patients on the treat-
ment received. Besides that, we unfortunately lost 10 Con-
trol patients, who were probably not sufficiently interested 
because they were only cited to be assessed. This loss is 
more evident in the 6 MW analysis. We could only give 22 
patients to the group Control pre-treatment and 13 post-
treatment, which weakens our results in this section. This 
fact could affect some other results because of the differ-
ent degrees of attention that were dedicated to each of the 
groups. On the other hand, fewer than half of the patients 
counted the number of steps made every day using the 
pedometer, which could be explained by memory altera-
tion characteristics of fibromyalgia patients [1]. However, 
we must bear in mind that the average number of days in 
which they counted the number of steps was 77/81, which 
shows good adherence to treatment [15–17].

Future research should consider motor Control as a 
main outcome. The gait pattern had changed at the end of 

the 24-session treatment, which was surprising, because 
the treatment included no direct gait intervention, but did 
include motor Control, which some authors have associated 
with gait or improved functional neuronal connections, evi-
denced by improved body image [50]. In future research, 
we recommend the combination of 6 MW and pedometer 
as functional outcome tools, as the latter promotes adher-
ence and motivation.

Conclusion

In conclusion, the patients who underwent the Multidisci-
plinary treatment improved in terms of functional status, 
physical activity level, and exercise regularity. Besides, 
functional improvement was maintained 1 year after treat-
ment completion.
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