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Background. Fibromyalgia syndrome (FMS) is a chronic musculoskeletal pain condition characterized by widespread pain, sleep
problems (i.e., insomnia and unrefreshing sleep), fatigue, cognitive, and emotional difficulties. Although pain has been proposed
the factor mostly impacting in the FMS patients’ function, emotional and psychological FMS-associated factors are also known to
exert a negative impact in quality of life and functional capacity. Nonetheless, the relationship between these factors and
functional limitations in FMS patients is considered to be complex and not clearly defined. Therefore, the present study is
aimed at assessing the associations between FMS functional capacity, FMS symptoms (pain, fatigue, insomnia, depression, and
state and trait anxiety), and associated psychological factors such as pain catastrophizing, as well as the possible mediating role
of these latter in the relationship between pain and FMS functional capacity. Method. 115 women diagnoses with FMS
completed a set of self-administered questionnaires to evaluate the clinical and psychological variables of the study. Results.
FMS functional capacity was positively associated with the majority of FMS symptoms except state anxiety. Regression analyses
confirmed a greater prediction for FMS functional capacity by depression, fatigue, and pain catastrophizing, in this sequence.
Both, pain catastrophizing and depression were important factors mediating the association between clinical pain (total and
intensity) and FMS functional capacity. Conclusions. Findings support a key role of pain catastrophizing and depression in the
disability associated to pain in FMS. Treatment goals directed to lessen depression and pain catastrophizing levels should be
promoted to reduce the impact of pain in FMS patients’ daily function.

1. Introduction

Fibromyalgia syndrome (FMS) is a chronic musculoskeletal
pain condition characterized by widespread pain, sleep prob-
lems (i.e., insomnia and unrefreshing sleep), fatigue, cognitive,
and emotional difficulties [1]. The current diagnosis is based
on the 2010 American Rheumatology Criteria (ARC). The
2010 ARC criteria, unlike the former criteria, have excluded
the tender point count, being more focused on patient-
reported somatic symptoms and cognitive difficulties such as
memory and attentional impairments [2]. FMS affects
between 2.5 and 5% of the worldwide population [1]. The
prevalence is 10 times higher in women than in men [1], par-

tially due to a gender bias in the diagnosis [3, 4]. Apart from its
high prevalence, FMS entails a high cost for the social and
health system, since patients with FMS attend more consulta-
tions—both at the level of general medicine and specialized
cohort in pain medicine and psychology—and are subjected
to more prescriptions and neuroimaging and laboratory tests
than the rest of the population [5–9].

FMS is much better understood now than ever before.
However, the aetiology remains undetermined. No tissue
inflammation or damage explains pain in FMS, but central
nervous system (CNS) pain amplification, at least in part, is
proposed to be responsible for FMS symptoms [10–12], not
only the somatic but also the emotional and cognitive [13–16].
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Positive affect disturbances in the context of negative affect
[17, 18], aversive emotions [19] and pain catastrophizing [20],
also common in FMS, have been associated to the pain mod-
ulation impairments [16, 20, 21]. In this context, FMS patients
with greater pain catastrophizing levels tend to be less able to
distract themselves from pain [20]. Depression and pain cata-
strophizing have been demonstrated to modulate alterations
in central nervous pain processing in FMS [16]. In fact, it
has been suggested that FMS patients, in general, tend to selec-
tively attend to information regarding the body and the envi-
ronment in relation to pain; this phenomenon has been called
“cognitive-emotional sensitization” and increase the percep-
tion of that pain [22].

Although disabling pain is the hallmark of FMS and the
most examined and explanatory factor in relation to functional
capacity in FMS patients [23–25], emotional disturbances are
also known to reduce functioning in physical, psychological,
and social spheres of daily living in FMS patients [26]. For
instance, rumination component of pain catastrophizing and
depression has been factors directly associated with functional
limitations in FMS [23, 27]. Altogether, the aforementioned
factors increase the intensity and severity of pain symptoms
and cause a great negative impact in functional capacity and
quality of life [17, 28–32]. Furthermore, between the clinical
FMS symptoms, fatigue has been thought to be one of the most
concerning affecting functional’s impact of FMS disease [33,
34], even producing intense sedentary behaviours by limiting
the ability to carry out daily routines [34, 35].

Despite the last, the relationship between psychological
cognitive processes, FMS symptomatology, and functional
limitations is considered to be complex [27]. Furthermore,
although numerous treatments are available for managing
FMS symptoms, the conventional medical therapies that tar-
get this pathology produce limited benefits [36]. Regardless
the empirical support of the relevance of the emotional
and psychological factors in FMS, intervention protocols
remain largely pharmacological [36]. Therefore, more com-
prehensive research analysing the factors mediating the
association between pain and FMS functional limitations
might be especially important for formulating shared and
realistic FMS treatment goals.

Given the aforementioned close relationship between pain
and FMS functional capacity as well as between psychological
cognitive processes such as pain catastrophizing, affect distur-
bances (e.g., depression), fatigue and FMS functional capacity,
and the necessity of a more comprehensive research in this
regards, the present study is aimed at (1) exploring and analys-
ing the association between FMS functional capacity, clinical
variables (fatigue, pain, and insomnia), emotional symptoms
(depression and anxiety), and psychological cognitive processes
(pain catastrophizing); and (2) studying the possible mediating
role of these clinical, emotional, and psychological factors on
the relationship between pain and FMS functional capacity.

2. Materials and Methods

2.1. Participants. In total, 115 women with FMS, recruited
from the Fibromyalgia Association of Jaén (AFIXA; Spain),
participated in this cross-sectional study. All participants

were examined by a rheumatologist and met the 2010
American College of Rheumatology criteria for FMS [1].
Exclusion criteria included the presence of metabolic abnor-
malities, neurological disorders, drug abuse, and severe
somatic (e.g., cancer) or psychiatric (e.g., psychotic) diseases.

2.2. Instruments and Measures. A semistructured interview
was used for obtaining the patients’ clinical history and
demographic data. The diagnosis of possible mental disor-
ders was assessed by the Structured Clinical Interview for
Axis I Disorders of the Diagnostic and Statistical Manual
for Mental Disorders (SCID, [37]). In addition, the following
self-report questionnaires were administered.

2.2.1. Fibromyalgia Impact Questionnaire (FIQ). Developed
by Burckhardt et al. [38], FIQ is a self-administered ques-
tionnaire composed of 10 items that evaluates functional
domains affected in FMS patients (e.g., problems with mus-
cle tasks, problems with work, pain, fatigue, stiffness, depres-
sion, anxiety, and morning tiredness). The first item of the
FIQ (i.e., the physical impairment subscale) is further
divided into several sub-items. The maximum possible score
of each item is 10. The final score ranges in a continuum
between 0 and 100. The lower score indicates greater func-
tional capacity and lower quality of life. In the present study,
the Spanish adaptation by Esteve-Vives et al. [39] was used.
The internal consistency measured by Cronbach’s α of the
overall FIQ score is 0.82 [39].

2.2.2. McGill Pain Questionnaire (MPQ). Developed by Mel-
zack [40], MPQ is a 73-item questionnaire that allows for
quantification of the pain multidimensional experience.
MPQ consists of a ranking of pain descriptors (on an
ascending intensity scale) corresponding to the following
categories: sensory, miscellanea, affective, and evaluative
pain. In the current study, the global MPQ score or total
pain (i.e., the sum of the different pain categories and total
score between 0 and 167) and the current pain intensity
assessed via a 10 cm visual analogue scale (VAS) were used
from the Spanish adaptation by Lázaro et al. [41]. Higher
score indicates higher levels of pain. The Cronbach’s α value
for total pain is 0.74 [41].

2.2.3. State-Trait Anxiety Inventory (STAI). Original version
is developed by Spielberger et al. [42]. This inventory
assesses anxiety in adults differentiating between state anxi-
ety (temporary levels of anxiety) and trait anxiety (long-
standing anxiety levels; considered a personality trait). Each
condition (i.e., state anxiety and trait anxiety) is measured by
20 items in a 4-point Likert scales. The score ranges between
0 and 60. Higher scores indicate higher levels of anxiety. The
Spanish adaptation by Spielberger et al. [43] was applied in
the present study. The Cronbach’s α values are 0.93 for the
state anxiety and 0.87 for the trait anxiety scales [43].

2.2.4. Beck Depression Inventory (BDI). Developed by Beck
et al. [44], this 21-item self-reporting scale is applied for
assessing the severity of depression symptoms in psychiatric
and general populations. Each of the 21 items scores in a 4-
point Likert scales ranging from absence of symptoms and
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severe symptoms. Total score ranges from 0-63. Scores of
20–28 refer to moderate depression. Severe depression is
diagnosed with scores of 29-63. Higher score indicates
higher severity form of depression. The Spanish adaptation
by Vázquez and Sanz [45] was applied. The Cronbach’s α
is 0.95 [45].

2.2.5. Fatigue Severity Scale (FSS). Developed by Krupp et al.
[46], this unidimensional scale measures the impact and
severity of fatigue (lack of mental and/or physical energy).
FSS is composed by 9 items. Each of the 9 items rates in a
7-point Likert scales. Item-related questions are based on
the previous week. Total score ranges between 9 and 63.
Higher score indicates higher severity of fatigue. Spanish
adaptation by Bulbena et al. [47] was used. The Cronbach’s
α is 0.88 [47].

2.2.6. Oviedo Quality of Sleep Questionnaire (COS). Devel-
oped by Bobes et al. [48], the COS measures the quality of
sleep. COS comprises 15 items. Three subscales can be
obtained from COS: subjective sleep satisfaction (scoring
in a 7-point Likert scales), insomnia, and hypersomnia
(both scoring in a 5-point Likert scales). Insomnia sub-
scale of the COS, comprising of 9 items, was used in the
study. The insomnia score ranges between 4 and 45.
Higher score is indicative of higher insomnia levels. The
Cronbach’s α is 0.88 [48].

2.2.7. Coping Strategies Questionnaire (CSQ). Original ver-
sion is developed by Rosenstiel and Keefe [49]. CSQ is a
self-administered instrument that includes 39 items in a 6-
point Likert scales and assesses the frequency of the use of
adaptative and maladaptive pain coping strategies. This
instrument was used to evaluate pain catastrophizing. The
pain catastrophizing subscale score ranges between 0 and
36. Higher score is indicative of greater tendency to cata-
strophizing to cope with pain. The Spanish adaptation by
Rodriguez et al. [50] was applied. The Cronbach’s α for pain
catastrophizing is 0.89 [50].

2.3. Procedure. The G∗Power 3.1.7 program [51] was used
within the purpose to stablish the optimal sample size for
the correlation and regression analyses. Assuming an alpha
level of 0.05, an effect size of 0.50, and a Beta error of 5%,
a sample size of 34 participants arose as optimal. The sample
size selected was also optimal for the mediation analysis. In
single models with one mediator, as in the present, the stan-
dard error is accurate for sample sizes of at least 50 [52–54].
The study was conducted in two sessions that took place in
the same day. In the first session, a clinical psychologist
recorded the sociodemographic data, patients’ clinical his-
tory, and medication use, assessed the exclusion and inclu-
sion criteria, and performed the SCID interview. During
the second session, the questionnaires were fulfilled in a
counterbalanced order to avoid the effect of fatigue. Partici-
pant details were blinded by a code. The Ethics Committee
for Human Research of the University of Jaén approved
the study protocol, and all participants provided written
informed consent.

2.4. Statistical Analysis. First, descriptive analyses were con-
ducted. Pearson correlations between Fibromyalgia Impact
Questionnaire (FIQ) score and the clinical and emotional
variables measured were computed and tested for signifi-
cance in an exploratory analysis. Second, multiple regression
analyses were performed. Two blocks of variables were
entered as predictors in the analyses: (1) age, educational
level, and body mass index (simultaneously; enter method)
and (2) questionnaire scales, which showed significant corre-
lations with FIQ score in the preceding exploratory analysis
(stepwise method). Mediation analysis was performed using
the PROCESS macro for SPSS. The mediator variables were
determined based on the regression results, and FIQ score
was taken as the dependent variable. Moreover, to ensure
the sturdiness of the analyses, confidence intervals from
bootstrapping estimation techniques were used. For a signif-
icant mediation effect, the limits of the confidence interval
do not include the 0 value [55, 56]. Mediation analysis ful-
filled the assumptions of significant correlations (1) between
predictor and dependent variables, (2) between predictor
and mediation variables, and (3) between mediation and
dependent variables [55, 56]. A total of 5000 bootstrap
resamples were used to generate bias-corrected 95% CIs for
the indirect effect.

3. Results and Discussion

3.1. Participants’ Demographic and Clinical Data. Table 1
displays the participants’ demographic and clinical data.

3.2. Associations between Fibromyalgia Impact
Questionnaire Scores and the Emotional and Clinical
Variables Measured. FIQ scores were positively associated
with trait anxiety (r = 0:432, p ≤ 0:001), depression
(r = 0:510, p ≤ 0:001), fatigue (r = 0:315, p ≤ 0:001), insom-
nia (r = 0:368, p ≤ 0:001), total pain (r = 0:280, p = 0:002),
pain intensity (r = 0:372, p ≤ 0:001), and pain cata-
strophizing (r = 0:453, p ≤ 0:001). No associations were
observed for state anxiety (r = 0:050, p = 0:598), body mass
index (r = 0:054, p = 0:566), age (r = 0:152, p = 0:105), and
educational level (r = −0:019, p = 0:840).

3.3. Results of Multiple Regression Analysis. Significant
results of the multiple regression analyses, with respect to
the prediction of FIQ score, are presented in Table 2. After
controlling for the effects of age, educational level, and body
mass index in the first block, depression was the strongest
(positive) predictor of FIQ score, explaining the 29% of the
variance. Regarding the second regression model, depression
followed by fatigue was positively related to FIQ score.
Regarding the third regression model, depression, fatigue,
and pain catastrophizing (in this sequence) were positively
related to FIQ score.

3.4. Results of Mediation Analysis. Depression and pain cat-
astrophizing were significant mediators of the relation
between clinical pain (total and intensity) and fibromyalgia
capacity (FIQ score). Clinical pain, not only the total but also
the intensity (assessed via VAS), increases the levels of
depression and pain catastrophizing, provoking a higher
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negative impact of FMS disease. No mediation effects were
found for fatigue (FSS). Further details are provided in
Table 3 and Figure 1.

4. Discussion

The present study is aimed at comprehensively assessing the
association between FMS functional capacity (measured by
FIQ) and FMS clinical (fatigue, insomnia and clinical pain)
and emotional (anxiety and depression) symptoms and psy-
chological cognitive processes (pain catastrophizing), as well
as the possible mediating role of these factors on the associ-
ation between pain and functional capacity of FMS patients.

FMS patients exhibited similar levels of anxiety, depres-
sion, clinical pain, fatigue, insomnia, and pain cata-
strophizing than previous studies (e.g., [15, 28, 29, 57–61]).

Consistent with our predictions and previous findings,
correlation analyses indicated significant positive associa-
tions between FMS functional capacity, the FMS symptoms
(except state anxiety), and pain catastrophizing (e.g.,
[23–27, 33, 34]). Depression and anxiety scores have been
previously related to higher FIQ score, that is, lower FMS
functional capacity (e.g., [62]). The present findings under-
score the latter. Though it should not overlook, no signifi-
cant associations between state anxiety and FMS functional
capacity were observed in the present study; which may
reflect a specific influence of long-lasting anxiety level-
s—personality trait—versus temporary anxiety levels in
FMS functional capacity.

The mean body mass index in the FMS patients’ sample
of this study was 28.15 kg/m2, which indicates obesity degree
in level I [63]; despite the high mean body mass index, this
was not related with functional impairments. No significant
associations were observed between FMS functional capacity
and body mass index. These findings are not in line with

previous notions about the contribution of obesity (or ele-
vated body mass index) in FMS severity [64–66], but on
the contrary with more recent evidence that does not find
a significant association between body mass index and both
self-report and performance-based physical functioning
[67]. The same occurred with educational level, questioning
previous findings revealing a positive impact of education
level on the course of the FMS, and considering it as a pro-
tective factor for FMS [68].

Regression analyses confirmed a greater prediction for
FMS functional capacity by depression, fatigue, and pain cat-
astrophizing, in this sequence. The lack of FMS functional
capacity prediction by pain intensity—oppositely to previous
studies—may reside in the measuring method used, the
MPQ (in the present study) vs. others such as the Brief Pain
Inventory (e.g., [69]). Nonetheless, although pain intensity
did not account for the prediction of FMS functional capac-
ity as reported in previous research [23–25, 69], the objective
of the present study was to explore the mediating impact of
clinical, emotional, and psychological factors and also con-
sider to impact on FMS functional capacity, on the well-
stablished relation between pain and FMS functional capac-
ity [23–25]. Mediation analysis to this regard has shown that
greater levels of pain catastrophizing and depression were
significant mediators of the relationship between pain (both
pain intensity and total pain) and FMS functional capacity.
Similarly, Paschali et al. [69] observed a significant indirect
effect of pain catastrophizing on the relationship between
pain intensity and FMS functional capacity—also assessed
by FIQ revised version.

The tendency to catastrophizing has been proposed to
interact with attention-resource allocation and represent a
mechanism of chronic pain exacerbation and/or mainte-
nance [20] and may be mediated by preference for fatigue-
avoidance goals [34]. Present findings expand this notion.
Catastrophizing seems not only exacerbate pain, as proposed
by previous research [20], but also intensify the association
between pain and FMS functional capacity. It is important
note that although there exist studies that confront this
assumption; for instance, Lami et al. [70], though found sig-
nificant associations between FMS disability and pain cata-
strophizing, not observed a significant mediation effect of
pain catastrophizing in the relationship between pain and
FMS impact; pain catastrophizing anywise seems to be an
important variable contributing to reduced functioning in
FMS [69]. To sum up, the findings, from the mediation anal-
ysis, support the strong association between negative states
(pain catastrophizing and depression) in FMS, the greater
intensity and severity of pain symptoms and negative impact
on function/quality of life [17, 28–32]; therefore, also the
vicious circle that occurs between all these variables.

Considering these results, it is plausible to propose that
reducing pain catastrophizing and depression might
improve the disability associated to pain in FMS. Treatment
goals directed to lessen pain catastrophizing and depression
levels should be promoted to reduce the impact of pain in
FMS patients’ daily function. Indeed, in a recent study, pain
catastrophizing has been put forwarded as a potential prog-
nostic factor for rehabilitation associated changes in pain

Table 1: Mean (M) and standard deviation (SD) of participants’
demographic and clinical data.

n = 115
M SD

Age 51.98 8.23

Body mass index 28.15 2.79

Educational level 9.82 4.00

State anxiety (STAI) 26.55 9.38

Trait anxiety (STAI) 44.09 12.37

Depression (BDI) 33.70 17.10

Fatigue (FSS) 51.12 11.04

Insomnia (COS) 34.91 10.51

Pain intensity (VAS) 5.65 2.51

Total pain (MPQ) 68.70 35.81

Pain catastrophizing (CSQ) 21.63 9.78

Fibromyalgia impact (FIQ) 70.20 16.29

Note. STAI: State-Trait Anxiety Inventory; BDI: Beck Depression Inventory;
CSQ: Coping Strategies Questionnaire; FIQ: Fibromyalgia Impact
Questionnaire; MPQ: McGill Pain Questionnaire; COS: Oviedo Quality of
Sleep Questionnaire; FSS: Fatigue Severity Scale; VAS: Visual Analogue
Scale.
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and self-rated physical function (this last in a less extent) in
FMS and low back pain [71]. At this regard, acceptance and
commitment therapy (ACT), which is considered an effec-
tive therapeutic approach for FMS [72, 73], has shown
medium-large effect size in the reduction of the FMS
impact, measured by the FIQ [74–77]. However, it is
important to be cautious with the expected ACT benefits.
Lami et al. [70], in an attempt to elucidate the association

between pain acceptance and pain, did not find any correla-
tion but a significant influence of pain acceptance on FMS dis-
ability. Similar results were observed by Esteve et al. [78].

Regarding depression, it has been proposed to be signif-
icantly predicted by pain catastrophizing in patients with
persistent pain [79]. Likewise, depression association with
pain is suggested to be mediated by pain catastrophizing
[70]. So that, the indirect effect of depression in the relation

Table 2: Regression analysis for the prediction of FIQ score by the emotional and clinical variables evaluated.

Dependent variable Model Predictor β r2 t p

FIQ

1 Depression (BDI) 0.512 0.285 6.33 ≤0.001

2
Depression (BDI) 0.480 0.345 6.12 ≤0.001
Fatigue (FSS) 0.250 3.16 0.002

3

Depression (BDI) 0.358 0.379 3.88 ≤0.001
Fatigue (FSS) 0.247 3.20 0.0002

Pain catastrophizing (CSQ) 0.221 2.40 0.018

Note. BDI: Beck Depression Inventory; CSQ: Coping Strategies Questionnaire; FIQ: Fibromyalgia Impact Questionnaire; FSS: Fatigue Severity Scale.

Table 3: Results of mediation analysis of the predictors of FIQ score.

Independent variables Mediator variables Effect SE p Boot LLCI Boot ULCI

Fibromyalgia impact (FIQ)

Total clinical pain (MPQ)
Depression (BDI) 0.212 0.052 ≤0.001 0.119 0.320

Pain catastrophizing (CSQ) 0.144 0.045 0.0001 0.066 0.240

Pain intensity (VAS)
Depression (BDI) 0.254 0.062 ≤0.001 0.135 0.380

Pain catastrophizing (CSQ) 0.149 0.042 ≤0.001 0.073 0.240

Note: indirect effects are reported. SE: standard error; Boot: bootstrapping results with confidence intervals for the lower (LLCI) and upper limits (ULCI). All
coefficients are standardized. BDI: Beck Depression Inventory; CSQ: Coping Strategies Questionnaire; FIQ: Fibromyalgia Impact Questionnaire; MPQ: McGill
Pain Questionnaire; VAS: Visual Analogue Scale.

Total clinical
pain (MPQ)

Fibromyalgia
impact (FIQ)

Depression
(BDI)

Total clinical
pain (MPQ)

Fibromyalgia
impact (FIQ)

Pain catastrophizing
(CSQ)

Pain intensity
(VAS)

Fibromyalgia
impact (FIQ)

Depression
(BDI)

Pain intensity
(VAS)

Fibromyalgia
impact (FIQ)

Pain catastrophizing
(CSQ)

𝛽 = .07𝛼 = .44

c′ = .48

𝛽 = .14𝛼 = .35

c′ = .41

𝛽 = .12𝛼 = .57

c′ = .44

𝛽 = .22𝛼 = .41

c′ = .36

Figure 1: Statistical diagrams of partial mediation effects of depression and pain catastrophizing between clinical pain (total and intensity)
and FIQ score. Note: all coefficients are standardized and significant at p < 0:01 ∗. BDI: Beck Depression Inventory; CSQ: Coping Strategies
Questionnaire; FIQ: Fibromyalgia Impact Questionnaire; MPQ: McGill Pain Questionnaire; VAS: Visual Analogue Scale.
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between pain and FMS functional capacity observed in the
present study might be likely explained in some part by
the associated pain catastrophizing. Notwithstanding, the
relevance of emotional factors and coping strategies—sup-
ported by present findings—is in line with the increasing
transdiagnostic perspective on emotional dysregulation
[80]. Assuming depression and pain catastrophizing as
part of the transdiagnostic perspective might be important
for personalized behaviour management, which is essential
for mood regulation as an alternative to pharmacologic
treatment in FMS [81]. Most of the studies prompt to
include the replacement of maladaptive coping strategies
(especially pain catastrophizing) by others more adaptative
and mature in the treatment of chronic pain (e.g., [71]);
however, our findings go further and encourage a more
integrated approach on the management of FMS, not only
centred in coping strategies but also in the emotional dis-
turbances—either because of their association with mal-
adaptive coping.

The main limitations of our study pertain to its cross-
sectional design which does not account for causal associ-
ations, and the no correction for type I errors. Moreover,
given the apparent gender bias in the diagnosis of FMS
[3, 4], it would be advisable for future research to include
males in their samples for making enable gender differ-
ences’ exploration. In addition, the analyses were based
on self-reported measures, which could be highly sensitive
to biases such as those related to participant emotional
states, in terms of symptom impact and severity [82].
Also, although the relevance of pain catastrophizing and
depression in the functional impact of the FMS is clear,
possible mediating mechanisms, like the practice of physi-
cal exercise or levels of fitness, have been not assessed.
Nonetheless, studies to this respect are not clear, even with
some of them not showing improvement in FMS func-
tional capacity (measured by FIQ) as a function of fitness
and physical exercise accomplishment (e.g., [83]). FMS
functional capacity seems to be dependable on the inten-
sity and the kind of the physical exercise. Moderate inten-
sity aerobic aquatic exercise is the one that is suggested to
exert greater clinically meaningful improvements in FIQ
score [84, 85]. Similarly, studies measuring melatonin
secretion as mediating mechanism of depression influence
in the relationship between pain and FMS functional
capacity are recommended. This recommendation is based
on the high demonstrated correlation between the disrup-
tion in melatonin secretion and FMS clinical symptoms
[86]. Finally, although the sample of patients in this study
was sufficient to perform the mediation analysis, future
studies with a much larger sample should not be ruled
out to increase the effect size for mediation [52].

One strength of this research is to include both clinical
and emotional variables; thus, providing a clearer picture
of predictors of functional capacity in FMS. In addition,
the mediation analysis conducted provides better insight
into the complex interrelation between predictors. Finally,
the results of the current research have a clear clinical rele-
vance in the development and improvement of FMS
treatments.

5. Conclusions

In conclusion, findings confirm that the FMS functional
impairment is positively related to the majority of FMS
symptoms. Among these symptoms, depression, fatigue,
and pain catastrophizing (in this sequence) are those with
more predictable power. Furthermore, the relevant factors
affecting the relationship between pain and FMS functional
capacity are pain catastrophizing and depression. Findings
support the key role of pain catastrophizing and depression
in the disability associated to pain in FMS. Treatment goals
directed to lessen depression and pain catastrophizing are
strongly recommended to reduce the impact of pain in
FMS patients’ daily function. The inclusion of these factors
in therapy protocols could improve the functional capacity
in FMS patients directly and indirectly by the associated
reduction in pain perception (intensity and total).
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