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Fibromyalgia (FM) is a disabling musculoskeletal pain 
syndrome. Similar to global epidemiological data, in Spain FM 
affects 2.4% of the population and entails high economic costs 
estimated at more than 12,993 million Euros annually (Cabo-
Meseguer et al., 2017). In addition to widespread pain, this 
syndrome is accompanied by cognitive symptoms, unrefreshed 
sleep, fatigue and a number of somatic symptoms (Wolfe et 
al., 2010). Sleep dysfunction has a marked presence in this 
syndrome. FM patients show alterations in cyclic organization 

of sleep and an increased of periodic leg movements associated 
with cortical arousals (Besteiro et al., 2011) and most of them 
(92.9%) have sleep disorders, observing that those patients with 
more FM symptoms report poor sleep quality (Andrade et al., 
2018). 

Although the etiology of FM is complex and multifactorial, there 
is consensus regarding the participation of central sensitization, 
which implies an altered modulation of pain processing within the 
central nervous system due to increased excitability and/or reduced 
inhibition in specifi c neural networks (Woolf, 2018). Psychological 
factors may infl uence the way that people with central sensitization 
syndromes (CSS) experience the illness (Adams & Turk, 2018), 
however the mechanisms through which such factors affect the 
pathways of pain facilitation remain poorly understood. 

Psychological distress often coexists with FM. Recent reviews 
evidence a high prevalence of psychiatric comorbidities (13%-
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Abstract Resumen

Background: Fibromyalgia (FM) is a chronic pain syndrome that is 
accompanied by notable psychological distress. However, little research 
has been done on how the psychopathological profi le of FM patients may 
infl uence their functional status. Method: Using the Symptom Checklist-
90-Revised the study examined the psychopathological dimensions of 181 
women with FM, and the role of psychopathology as a moderator of the 
relationship between physical symptoms and impairment of functioning. 
Results: FM patients exhibited T-scores above the cutoff point (≥ 60) in 
all dimensions, and 76.2% were identifi ed as “clinical cases”. Somatization 
was a signifi cant predictor of pain intensity, somatization and obsession-
compulsion contributed signifi cantly to predicting poor sleep quality, 
while somatization, depression and anxiety were signifi cant predictors of 
impairment. Psychopathology was a statistically signifi cant moderator that 
increased the impact of poor sleep quality on impairment. Conclusions: 
The dysfunctional psychological style is key in the impairment associated 
with FM. The evaluation of psychopathological profi les can allow the 
early identifi cation of the patients who are most vulnerable to impaired 
functioning due to the presence of possible psychopathology, as well 
facilitating therapeutic adaptations.
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Psicopatología Como Moderador de la Relación Entre Síntomas 
Físicos y Discapacidad en Pacientes con Fibromialgia. Antecedentes: 
la fi bromialgia (FM) es un síndrome de dolor crónico que se acompaña 
de importante malestar psicológico. Sin embargo, se ha investigado poco 
cómo el perfi l psicopatológico de los pacientes con FM puede infl uir en 
su estado funcional. Método: utilizando el Cuestionario de Síntomas-90-
Revisado, se examinaron las dimensiones psicopatológicas de 181 mujeres 
con FM, y el papel de la psicopatología como moderador de la relación 
entre síntomas físicos y deterioro del funcionamiento. Resultados: 
las pacientes presentaron puntuaciones-T superiores al punto de corte 
(≥ 60) en todas las dimensiones, siendo el 76,2% de ellas identifi cadas 
como “caso clínico”. La somatización fue un predictor signifi cativo 
de la intensidad del dolor, la somatización y la obsesión-compulsión 
contribuyeron signifi cativamente a predecir la mala calidad del sueño, y la 
somatización, la depresión y la ansiedad fueron predictores signifi cativos 
del deterioro. La psicopatología fue un moderador estadísticamente 
signifi cativo que intensifi có el impacto de la mala calidad del sueño sobre 
el deterioro. Conclusiones: el estilo psicológico disfuncional es clave en 
el deterioro asociado a la FM. La evaluación del perfi l psicopatológico 
puede permitir la identifi cación precoz de los pacientes más vulnerables 
al deterioro funcional debido a la presencia de posible psicopatología, así 
como facilitar las adaptaciones terapéuticas.
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80%) which are associated with a worse physical status and 
quality of life in FM patients (Gálvez-Sánchez et al., 2019), being 
hypochondriasis, depression, and hysteria the most frequently 
elevated clinical dimensions in FM (Novo et al., 2017). This profi le 
appears to be specifi c of FM and is not identifi ed in other chronic 
pain conditions such as rheumatoid arthritis (González et al., 2019). 
Several studies have examined the links between FM and possible 
psychopathology via the Symptom Checklist-90-Revised (SCL-
90-R; Derogatis, 1994), one of the most widely used instruments 
for screening psychological distress. The SCL-90-R explores 
cognitive, emotional and somatic aspects, and both internalizing and 
externalizing symptoms, through simple and easily understandable 
items that make this instrument less invasive than other measures 
that directly ask about the symptoms of mental disorders (Preti et 
al., 2019). The SCL-90-R has been administered to compare the 
psychopathological profi le of FM patients versus that of patients 
with other CSS (Fillingim et al., 2020), having been widely used to 
assess the therapeutic changes in FM symptoms (Lami et al., 2018). 
Furthermore, it is a recommended instrument by the Spanish Society 
of Rheumatology (Rivera et al., 2006) to examine psychopathology 
in FM. Using the SCL-90-R, Keller et al. (2011) found that Type II-
FM patients (characterized by high levels of pain, fatigue, morning 
tiredness, stiffness, anxiety and depressive symptoms) showed 
greater psychopathology (general index) than Type I-FM patients 
(characterized by low levels of the previous clinical parameters). 
Salgueiro et al. (2012) observed that Type II-FM patients exhibited 
higher level of psychopathology (in all dimensions) than Type 
I-FM patients, displaying scores above the diagnostic cutoff in 
somatization, obsessive-compulsive and depression. Also in Type 
II-FM patients all psychopathological dimensions (except hostility) 
were inversely correlated with the physical component of health 
but none of them correlated with clinical pain. Glazer et al. (2009) 
found that FM patients and relatives with FM reported higher 
level on most psychopathological dimensions compared to healthy 
relatives. Garaigordobil and Govillard (2016) observed that FM 
patients showed higher percentile-scores in somatization, obsessive-
compulsive, interpersonal sensibility, depression and anxiety 
compared with the non-clinical group, but only higher percentile-
scores in somatization compared with the psychiatric group.

Although cognitive processes/emotional states may be involved 
in the onset of CSS (including FM), they are mainly considered as 
maintenance factors of these syndromes, amplifying the perception 
of noxious sensory information and interfering with disease’s 
adaptation (Adams & Turk, 2018). Advancing in the knowledge 
about how psychological factors affect the FM symptoms and/or 
the daily functioning of patients is of great relevance since they are 
the elements on which treatment programs can impact. Emotional 
distress, stressful periods, and negative cognitive style are known 
to aggravate symptoms and worsen functional adjustment (Linton 
et al., 2018). However, few studies have analyzed the moderating 
role of psychological factors in FM experience, focusing the 
evidence on variables such as alexithymia and catastrophizing. 
For example, Martínez et al. (2015) observed that alexithymia 
moderated the relationship between anxiety and pain appraisal, 
and Lazaridou et al. (2019) found that pain catastrophizing 
moderated the association between physical activity and pain 
intensity. Psychopathology has implications for the daily living 
and treatment of FM patients (González et al., 2020), and it has 
been suggested it can be considered more as a moderator of 
the strength of the relationship between FM variables than as a 

mechanism responsible for the relationship. However, no study has 
analyzed the moderator role of psychopathology (understood as 
the characteristic style of the person to express psychic suffering) 
in the clinical status of FM. 

The purpose of this cross-sectional study was to analyze the 
psychopathological profi le of FM patients and to examine whether 
psychopathology intensify the impact of physical symptoms on 
impairment in daily functioning. The specifi c hypotheses proposed 
were: 1) FM patients will show higher scores in psychopathology 
than non-clinical sample and similar to psychiatric sample (according 
to standardized norms of SCL-90-R); 2) greater psychopathology 
will be signifi cantly associated with more physical symptoms 
(pain intensity and poor sleep quality) and higher impairment; and 
3) psychopathology will be a statistically signifi cant moderator of 
the relationship between physical symptoms (pain intensity and 
poor sleep quality) and impairment. 

Method

Participants 

Since FM is more prevalent in women than in men and both sex 
groups differ in several clinical aspects (Miró et al., 2012), only 
women were included. The eligibility criteria were: (a) being a 
woman aged between 18 and 67 years; (b) having been diagnosed 
with FM according to the American College of Rheumatology 
criteria (Wolfe et al., 1990, 2010) with no current severe co-morbid 
medical conditions; and (c) not having a history of psychotic and/or 
substance-related disorders or other severe psychological disorder. 
A consecutive sampling was applied, so all accessible/available FM 
patients from Virgen de las Nieves University Hospital in Granada, 
and several associations of FM patients in Andalusia were invited 
to participate in the research. After checking the eligibility criteria, 
the selected sample consisted of 181 women with FM.

Instruments

McGill Pain Questionnaire-Short Form (MPQ-SF; Melzack, 
1987). It evaluates pain experience with 15 sensory/affective 
descriptors, pain intensity during the previous week with a visual 
analogue scale (VAS) ranging from 1 (no pain) to 10 (extreme pain), 
and pain intensity at the time of the test. In this study the VAS was 
used. The MPQ-Spanish version showed acceptable consistency 
(almost all coeffi cients > .90), intercategory/interparameter 
correlation, and concurrent validity (Lázaro et al., 2001).

Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989). 
It includes 19 items that explore subjective sleep quality, sleep 
latency, sleep duration, habitual sleep effi ciency, sleep disturbances, 
use of sleeping medication, and daytime dysfunction. The total-
scale score ranges from 0 to 21 (high scores indicating greater 
disturbance). The PSQI-Spanish version showed adequate internal 
consistency (α = .81), test-retest reliability, and convergent validity 
(Hita-Contreras et al., 2014).

Fibromyalgia Impact Questionnaire (FIQ; Burckhardt et al., 
1991). It consists of 10 items that explore the interference of FM in 
functional capacity for daily life. The total-scale score ranges from 
0 to 94 (high scores indicating greater impact). The FIQ-Spanish 
version showed good internal consistency (α = .82), test-retest 
reliability, validity, and sensitivity to change (Rivera & González, 
2004).
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Symptom Checklist-90-Revised (SCL-90-R; Derogatis, 1994). 
It includes 90 items grouped in nine symptomatic dimensions 
of psychopathology (somatization, obsessive-compulsive, 
interpersonal sensitivity, depression, anxiety, hostility, phobic 
anxiety, paranoid ideation and psychoticism), an additional scale, 
and three global indexes (Global Severity Index, GSI, Positive 
Symptom Total, PST, and Positive Symptom Distress Index, PSDI). 
For the moderation analysis the PSDI was used, which measures 
the intensity of the symptoms and indicates the characteristic style 
of the person to express psychic suffering (the score ranges from 
0 to 4, high scores indicating greater psychological distress). The 
SCL-90-R-Spanish version showed adequate reliability (α between 
.81 and .90) and validity (González de Rivera et al., 2002). 

Procedure

The participants were individually screened via an interview 
focused on socio-demographic data, clinical data about FM, 
life history, personal relationships, lifestyle, and psychological 
status. After the interview, participants were given a battery of 
questionnaires to be completed at home and returned within a week. 
The way to fi ll in the questionnaires was explained and exemplifi ed 
upon delivery, and possible doubts/omissions were resolved upon 
collection. All subjects were informed about the study and gave 
their written informed consent. The study was approved by the 
Ethics Committee of the University of Granada.

Data Analysis 

All data were analyzed with the SPSS 22.0 statistical package 
and the ModGraph-I a program that graphically displays moderation 
effects (Jose, 2013). Two groups were established according to the 
degree of impairment (FIQ) (severe ≥ 59 and moderate-mild < 59), 
and the differences between both were examined via Student’s 
t-test. Effect size was estimated with Cohen’s d. To examine the 
associations between variables Pearson’s correlation coeffi cient 
was used. Several linear regression analyses (enter method) were 
performed to determine the contribution of psychopathology 
dimensions to predict pain intensity, poor sleep quality and 
impairment. 

For testing moderation effects the guidelines by Frazier et al. 
(2004) were followed. Several hierarchical regression analyses 
were conducted considering impairment as dependent variable 
(DV), pain intensity and poor sleep quality as predictors, 
psychopathology as moderator, and the interaction of predictor 
x moderator. To reduce multicollinearity, the predictors and 
moderator variables were centered. The interaction term was 
obtained by multiplying the centered scales. As a post-hoc 
analysis of the moderation effects, several simple slopes were 
computed for low (-1SD), medium, and high (+1SD) levels of 
psychopathology. 

The minimum sample size required for regression analyses 
was 141 participants, given a p-value < .05, 9 predictors, .90 as 
desired statistical power, and 0.15 (medium) as anticipated effect 
size. There were observed complete data in SCL-90-R and FIQ, 
and fi ve and one missing data (at random) in MPQ-SF and PSQI, 
respectively. Considering the low rate of missing observations, and 
that the collected sample size (n = 181) far exceeds the minimum 
required, and in order to preserve the genuineness of the data, no 
imputation method was applied. 

Results

Sociodemographic and Clinical Characteristics

FM group had a mean age of 48.79 years (SD = 8.09), and 82.3% 
were married, 7.2% divorced/separated, 6.6% single and 3.9% 
widowed. A total of 22.1% of the patients had elementary education, 
28.7% secondary education, 16% vocational training and 25.4% 
university education. Within the sample, 41.1% was employed but 
more than 57% was not working (23.3% unemployed, 22.8% on 
sick leave and 11.1% retired). The mean time from FM diagnosis 
was 6.32 years (SD = 5.13). Most of the patients (87.84%) were 
receiving pharmacological treatment, mainly anti-depressants, 
anxiolytics, analgesics, and anti-infl ammatory drugs. 

As expected, the mean score of the participants in pain intensity 
(MPQ-SF) was moderately high (M = 7.63; SD = 1.56), in poor 
sleep quality (PSQI) (M = 14.26; SD = 4.26) exceeded the score 
(> 5) corresponding to “bad sleepers” (Buysse et al., 1989), and in 
impairment (FIQ) (M = 62.15; SD = 14.20) exceeded the score (≥ 
59) indicative of severe impact (Bennett et al., 2009).

Considering the standardized norms of non-clinical population 
(women, n = 278), T-score ≥ 60 (85th percentile) was taken as the 
diagnostic cutoff point in psychopathology (SCL-90-R) (González 
de Rivera et al., 2002). The FM group showed T-scores above the 
cutoff point in all scales (between T-score = 60 in hostility and 
T-score = 75 in somatization) and general indexes (T-score = 70 
in GSI and PST and T-score = 63 in PSDI). Since a patient can be 
identifi ed as a “clinical case” when the score exceeds the cutoff 
point (90th percentile) on the GSI, 76.2% of the participants were 
“clinical case”. Considering the standardized norms of psychiatric 
patients (women, n = 136) in the SCL-90-R (González de Rivera 
et al., 2002), the FM group obtained between T-score = 49 in 
depression and paranoid ideation and T-score = 55 in somatization, 
and similar levels in the general indexes (T-score = 51 in GSI and 
PST and T-score = 49 in PSDI).

Relationship between Psychopathology, Physical Symptoms and 
Impairment 

Pain intensity was signifi cantly correlated with somatization, 
obsessive-compulsive, depression, anxiety, additional scale, and 
GSI (between r = .24, p < .0013 and r = .31, p < .0013) (see Table 
1). Poor sleep quality and impairment were signifi cantly correlated 
with all psychopathological dimensions, additional scale, and 
general indexes (between r = .24, p < .0013 and r = .54, p < .0013, 
and between r = .28, p < .0013 and r = .50, p < .0013, respectively). 
In the following analyses, only the psychopathological dimensions 
signifi cantly correlated with the DVs (pain intensity, poor sleep 
quality and impairment) were included as predictors. 

Psychopathology as a Predictor of Physical Symptoms and 
Impairment 

When pain intensity was the DV, the model including 
somatization, obsessive-compulsive, depression, and anxiety as 
independent variables (IVs) was signifi cant, F(4,171) = 5.70, p < 
.01, but only somatization was a signifi cant predictor (see Table 
2). When poor sleep quality was the DV, the model composed of 
all psychopathological scales as IVs was signifi cant, F(9,170) = 
9.60, p < .01, and somatization and obsessive-compulsive were 
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signifi cant predictors. Finally, when impairment was the DV, 
the model including all psychopathological scales as IVs was 
signifi cant, F(9,171) = 9.24, p < .01, and somatization, depression 
and anxiety were signifi cant predictors.

Psychopathology as a Moderator between Physical Symptoms and 
Impairment

Based on the cutoff point ≥ 59 (severe impact) in the FIQ 
(Bennett et al., 2009), 115 women with severe FM were identifi ed. 
Compared to the 66 patients with moderate-mild FM (< 59), the 
patients with severe FM showed a signifi cantly higher level of pain 
intensity, poor sleep quality and psychopathology (PSDI) (between 
t(98.834) = 7.60, p < .001, 95% CI [2.19-1.28], d = 1.25 in pain 
intensity, and t(157.664) = 3.03, p < .001, 95% CI [0.62-0.13], d = 
0.44 in paranoid ideation).

In the severe FM group two moderation analyses tested whether 
the pain intensity × psychopathology interaction and the poor sleep 

quality × psychopathology interaction were signifi cant predictors 
of impairment (see Table 3). In Model 1, pain intensity and poor 
sleep quality were identifi ed as signifi cant predictors. In Model 2, 
the effect of poor sleep quality disappeared when psychopathology 
was included, and pain intensity and psychopathology were 
signifi cant predictors. In Model 3a, the contribution of pain intensity 
remained signifi cant but that of psychopathology disappeared, 
and the effect of pain intensity × psychopathology interaction 
was not signifi cant. In Model 3b, pain intensity remained a 
signifi cant predictor, the contribution of psychopathology was 
close to signifi cance, and a signifi cant effect of poor sleep quality × 
psychopathology interaction was observed. This fi nding revealed 
that the relationship between poor sleep quality and impairment 
was moderated by psychopathology. 

Figure 1 shows the poor sleep quality × psychopathology 
interaction. Simple slope in the line showing high psychopathology, 
t(112)

 
= 3.09, p < .01, was signifi cant. Patients with different levels 

of psychopathology did not differ in impairment under conditions 

Table 2 
Models Predicting Pain Intensity, Poor Sleep Quality and Impairment in Women with Fibromyalgia (n = 181)

B ß t R2 F(4,171) B ß t R2 F(9,170) B ß t R2 F(9,171)

Dependent variable Pain intensity (MPQ-SF) Poor sleep quality (PSQI) Impairment (FIQ)

Predictor variables  (SCL-90-R)

Somatization 0.53 .24 2.12* 2.02 .33 3.37** 3.99 .19 1.98*

Obsessive-compulsive -0.02 -.01 -0.11 1.39 .27 2.34* 0.36 .02 0.18

Interpersonal sensitivity 0.65 .13 1.02 -3.49 -.21 -1.62

Depression -0.18 -.01 -0.70 0.35 .07 0.54 4.54 .28 2.09*

Anxiety 0.39 .23 1.80 -0.47 -.10 -0.75 5.13 .32 2.45*

Hostility -0.74 -.14 -1.62 -0.16 -.01 -0.10

Phobic anxiety 0.19 .04 0.43 -0.84 -.05 -0.56

Paranoid ideation 0.11 .02 0.21 -0.29 -.01 -0.16

Psychoticism -0.24 -.04 -0.37 0.18 .01 0.08

.11 5.70** .33 9.60** .32 9.24**

Note: * p < .05, ** p < .01

Table 1 
Mean, Standard Deviation and Correlation between Variables in Women with Fibromyalgia (n = 181)

M SD
Pain intensity (MPQ-

SF)
Poor sleep quality 

(PSQI)
Impairment

(FIQ)

Psychopathology (SCL-90-R)

Somatization 2.46 0.70 .31* .52* .48*

Obsessive-compulsive 2.24 0.83 .24* .51* .45*

Interpersonal sensitivity 1.42 0.85 .16 .39* .31*

Depression 2.16 0.89 .24* .47* .50*

Anxiety 1.69 0.90 .30* .40* .50*

Hostility 1.14 0.85 .17 .24* .32*

Phobic anxiety 1.06 0.94 .23 .38* .35*

Paranoid ideation 1.19 0.86 .09 .32* .28*

Psychoticism 0.97 0.77 .17 .33* .36*

Additional scale 2.02 0.70 .25* .54* .44*

Global Severity Index (GSI) 1.72 0.70 .27* .50* .49*

Positive Symptom Total (PST) 62.67 17.09 .20 .37* .36*

Positive Symptom Distress Index (PSDI) 2.42 0.53 .23 .48* .46*

Note: The Bonferroni correction was applied. * p < .0013



M. Pilar Martínez, Ana I. Sánchez, Rafael Cáliz, and Elena Miró

218

of “low-medium” poor sleep quality. However, under conditions of 
“high” poor sleep quality subjects reporting high psychopathology 
scored signifi cantly higher in impairment than subjects reporting 
low psychopathology.

Discussion

This study extends previous research examining the 
psychopathological profi le of FM patients, the prevalence of 
“clinical case”, and the contribution of possible psychopathology 
in the reduced functional status. Finding showed that FM patients 

have a cognitive-emotional profi le with marked morbidity. FM 
group exhibited greater severity in all psychopathological scales 
than non-clinical group, and 76.2% of FM patients were identifi ed 
as “clinical case”. However, compared with the psychiatric group, 
the FM group showed equivalent levels in all scales. The hypothesis 
1 was confi rmed. These results are similar to those of previous 
reports that identifi ed in FM patients scores outside the normal 
values in fi ve of nine dimensions but higher scores than psychiatric 
patients only in somatization (Garaigordobil & Govillard, 2016). 

In the FM group poor sleep quality and impairment were 
signifi cantly correlated with all psychopathological dimensions, 
but pain intensity only with somatization, obsessive-compulsive, 
depression, and anxiety, which supports hypothesis 2. Consistent 
with our results, previous studies in FM found that all 
psychopathological scales signifi cantly correlated with physical 
component (Salgueiro et al., 2012), and that pain correlated with 
somatization and depression (Rogers et al., 2018), but others studies 
did not observe a relationship between pain and psychopathological 
dimensions in Type II-FM (Salgueiro et al., 2012).

Somatization, obsessive-compulsive, depression and anxiety 
were the most important predictors of FM status (pain, sleep and 
impairment). The role of depression and anxiety is well documented 
in FM (Gálvez-Sánchez et al., 2019) and included in the widely 
accepted Fear-Avoidance Model of Chronic Pain (Vlaeyen & 
Linton, 2012). Most striking is the contribution of somatization 
and obsessive-compulsive. Neurovegetative symptoms considered 
somatizations are frequent expressions of stress and emotional 
dysphoria. Thus, it has been suggested that somatization is a 
signifi cant factor in explaining the negative impact upon mental 
health of FM patients (Tesio et al., 2019). Note that somatization 
refl ects the tendency to experience and communicate psychological 
distress through indirect body language, and it is closely related 
to low emotional awareness and problems in managing feelings. 
In fact, the dimension of alexithymia referred to the diffi culty 
in identifying, recognizing and labelling feelings is implicated 
in the somatization process observed in chronic pain patients 
(Porcelli & Taylor, 2018), being alexithymia a moderator of the 
impact of pain appraisal upon emotional distress in FM (Martínez 
et al., 2015). The obsessive-compulsive dimension is congruent 
with the perfectionism, strong sense of responsibility and need 
of control. Maladaptive perfectionistic attitudes are involved in 
chronic fatigue and pain conditions via stress generation that could 
lead to overexertion/other dysfunctional behaviours, contributing 
to the dysregulation of stress response system (Kempke et al., 
2016). In this sense, it was found that high perfectionistic strivings 
and concerns are linked to high stress and poor mental/physical 
health in FM (Sirois et al., 2019). So, obsessive-compulsive 
(via perfectionism) and somatization (via alexithymia) can play 
a relevant role in FM status, although this issue requires further 
investigation.

Moderation analysis indicated that psychopathology intensifi ed 
the impact of non-restorative sleep in the impairment of daily 
functioning, however, there was not observed this moderator 
effect in the link between pain intensity and impairment. The 
hypothesis 3 was partially confi rmed. Analyses revealed that 
under conditions of “high” poor sleep quality patients with high 
psychopathology showed higher impairment than patients with 
low psychopahology. This result emphasizes the interactive role 
of sleep and psychological distress and can help to understand the 
mechanisms through which disability is exacerbated in FM. There 

Table 3 
Psychopathology as Moderator in the Relationship between Pain Intensity/Poor 
Sleep Quality and Impairment in Women with Severe Fibromyalgia (n = 115)

Predictor variables B ß t R2 F

Model 1

Pain intensity (MPQ-SF)
Poor sleep quality (PSQI) 

2.47
0.46

.34

.21
3.86**
2.47*

.18 12.41**

Model 2

Pain intensity (MPQ-SF) 
Poor sleep quality (PSQI)  
Psychopathology (SCL-90-R)

2.41
0.22
3.43

.33

.10

.20

3.81**
1.00
1.98*

.21 9.81**

Model 3a

Pain intensity (MPQ-SF)
Poor sleep quality (PSQI)  
Psychopathology (SCL-90-R)
Pain intensity (MPQ-SF) X  
Psychopathology (SCL-90-R)

1.69
0.22
1.69

2.55

.23

.10

.10

.21

2.27*
1.03
0.85

1.77

.23 8.29**

Model 3b

Pain intensity (MPQ-SF)
Poor sleep quality (PSQI) 
Psychopathology (SCL-90-R)
Poor sleep quality (PSQI) X  
Psychopathology (SCL-90-R)

2.19
0.19
3.26

1.10

.30

.09

.19

.27

3.60**
0.93
1.96

3.31**

.28 10.78**

Note: * p < .05, ** p < .01

74.0

73.0

72.0

71.0

70.0

69.0

67.0

66.5

65.5

Low Medium High

Poor sleep quality

Im
pa

ir
m

en
t

66.57

66.55

66.52

70.21

68.08

65.95

73.85

69.61

65.37

Moderation by Psychopathology

High Medium Low

Figure 1. Moderating Role of Psychopathology in the Relationship between 
Poor Sleep Quality and Impairment
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is no previous research focused on the pathways examined in the 
present study. Joustra et al. (2018) observed that FM patients with 
short or long sleep duration reported higher somatization than those 
with moderate sleep duration, but that study examined a different 
sleep parameter and did not include other psychopathological 
dimensions.

The relationships between pain, sleep, and psychopathology are 
complex and interactive. Several reviews indicate that there is a 
bi-directional link between pain and sleep, but sleep impairment 
is a stronger predictor of pain than conversely (Finan et al., 
2013). Previous research demonstrated that in FM subjective 
sleep quality and objective sleep effi ciency mediate the impact 
of pain on anxiety and depression (Díaz-Piedra et al., 2014), and 
that insomnia symptoms are strongly associated with risk of FM 
(Skarpsno et al., 2019). Pain alters sleep, but sleep disruption also 
interferes with the functioning of the descending pathways of pain-
inhibition and generates a hypoactivity of the HPA axis responsible 
for regulating the response to stress, leading to an intensifi cation 
of sensitivity to painful stimuli (Choy, 2015). Sleep also has an 
important relationship with emotions and psychopathology, 
there is evidence that psychological/physiological component of 
emotional experiences and attentional processes are mediators 
of sleep-pain relationship (Whibley et al., 2019). Perhaps due to 
all these complexes interaccions when the sleep quality is very 
poor, the presence of added psychopathology (as expression 
of dysfunctional strategies to process information and regulate 
emotions) leads to a greater disability. Although the lack of a 
widely accepted conceptual proposal on the mediation/moderation 
paths between these factors makes it diffi cult to draw defi nitive 
conclusions. 

This study suggests that the characterization of the 
psychopathological profi le in the FM patient is crucial to a better 
understanding of the clinical status and to establish the best 
therapeutic approach. This is in line with the growing emphasis 
on the tailored-treatment in FM. For example, the European 
League Against Rheumatism recommends for the management 
of FM individualized strategies focused on main FM symptoms, 
psychological characteristics, and disability degree (Macfarlane et 
al., 2017). Several reviews showed that the cognitive-behavioural 
therapy (CBT) (Bernardy et al., 2018) and the mindfulness/
acceptance-based interventions (MABIs) (Haugmark et al., 2019) 
are superior to control treatments in improving FM, however, 
research on the effi cacy of these interventions adapted to the 

clinical profi les of FM is scarce. Some reports show promising 
results incorporating strategies aimed at insomnia in CBT (Lami et 
al., 2018) and MABI (Miró et al., 2017), but none of these therapies 
has been customized to address insomnia and psychopathology. 

This study has some limitations. The transversal nature of 
the research prevents establishing causal relationships. Possible 
psychopathology was evaluated via SCL-90-R, although the 
application of other standardized norms of this instrument or the 
use of another alternative self-report could have yielded different 
results. The assessment of experiential avoidance (Vázquez-
Morejón et al., 2019) would have been of interest considering 
its close link with psychopathology. To examine pain and sleep 
no objective measures were used that would have complemented 
the self-report data. The participants were women with FM so 
the fi ndings may not be generalizable to men with FM. A non-
probability sampling method was used which may lead to 
limitations of sample representation. Finally, the inclusion of 
sociodemographic variables (age), other clinical aspects (non-
pharmacological aids), and social factors would have contributed 
to a more complete understanding of FM impact.

For future research, it may be of great interest to conduct 
longitudinal studies that allow a more precise exploration of 
the temporal links between pain, sleep and psychopathology. 
It would also be relevant to examine these links by considering 
psychopathology in terms of clinical diagnosis. The replicability 
of the moderating role of psychopathology should be analyzed 
in other chronic pain and healthy samples. Further, given the 
connection between trauma and FM (Miró et al., 2020), it may 
be key to explore if psychopathology is a dysfunctional response 
pattern associated with FM or with a highly stressful event that 
precedes FM, and how this sequence interact with sleep over time. 
Finally, it may be important to examine whether FM patients with 
high comorbidity of insomnia and psychopathology respond better 
to tailored version of CBT/MABI. 

In conclusion, FM patients show clinical levels of 
psychopathology that interact with sleep problems, exacerbating 
the deterioration of daily functioning. Psychopathological sphere 
is proposed as an important target for FM management.
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