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Abstract. Fibromyalgia (FM) is a chronic syndrome characterized by heterogeneous clinical manifestations, and knowing
this variability can help to develop tailored treatments. To understand better the heterogeneity of FM the present cross-
sectional study analyzed the role of several physical symptoms (pain, fatigue and poor sleep quality) and cognitive-affective
variables related to pain (pain catastrophizing, pain vigilance, self-efficacy in painmanagement, and pain acceptance) in the
configuration of clinical profiles. A sample of 161 womenwith FM fulfilled an interview and several self-report measures to
explore physical symptoms, cognitive-affective variables, disability and psychopathology. To establish FM groups a
hierarchical cluster analysis was performed. The findings revealed three clusters that differed in the grouping variables,
Wilks’ λ = .17, F(14, 304) = 31.50, p < .001, ηp2 = .59. Group 1 (n = 72) was characterized by high physical and psychological
affectation,Group2 (n=19) by lowphysical affectation andhighpain self-efficacy, andGroup3 (n=70) bymoderate physical
affectation and low pain catastrophizing. The external validation of the clusters was confirmed, Wilks’ λ = .72, F(4, 314) =
14.09, p < .001, ηp2 = .15, showing Group 1 the highest levels of FM impact and psychopathological distress. Considering the
distinctive clinical characteristics of each subgroup therapeutic strategies addressed to the specific needs of each group were
suggested. Assessing FM profiles may be key for a better understanding and approach of this syndrome.
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Fibromyalgia (FM) is a complex and disturbing chronic
pain syndrome. Lacking objective biomarkers, the diag-
nosis of this disease is based on clinical evaluation and
patient report of widespread musculoskeletal pain and
concomitant symptoms such as fatigue, insomnia, morn-
ing stiffness, emotional distress, and cognitive problems
(Galvez-Sánchez & Reyes del Paso, 2020). In Spain the
prevalenceof FMis2.45%,beingmore common inwomen
than in men and concentrating almost half of the cases in
the age group of 40–59 years (Font et al., 2020). This
disease has an important impact on the person’s life. FM
patients often have difficulties with their partner, depend

on a family member for household chores, and lose their
capacity to work (Collado et al., 2014).
Fromabiopsychosocial perspective, FM is considered

as result of a multicausal process in which genetic fac-
tors, dysfunctions of the central and autonomic nervous
systems, neuroendocrine and inmunological aspects,
external stressors, and psychological characteristics,
among others, may be involved (Bellato et al., 2012).
Also, FM is a heterogeneous disorder as evidenced by
the wide variety of physical symptoms, functioning
limitations, cognitive-affective responses, and comor-
bidity manifested by patients (Auvinet & Chaleil,
2012; Belenguer et al., 2009). Despite research in phar-
macological and non-pharmacological treatments, no
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single option has been identified as universally effective
for all FM patients (Okifuji & Hare, 2013). For this
reason, in recent years the need to establish subgroups
of FM patients to guide a more individualized manage-
ment has been emphasized (Häuser et al., 2018). So,
knowing the underlying variability of FM can help to
better understand the etiopathogenic mechanisms
involved in this syndrome and to design customized
treatments that respond optimally to the specific needs
of each patient.
Over the past 2 decades, a number of attempts have

been made to identify subsets of FM patients who share
common characteristics. While some classifications
have been performed considering psychophysiological
responses (Thieme & Turk, 2006; Thieme et al., 2015)
and history of childhood maltreatment and biomarkers
(Loevinger et al., 2012), most of them have been estab-
lished according to psychosocial features derived of
self-reports measures. In this last set of studies it may
be differentiated among approaches focused on symp-
tomatology, focused on personality variables/pro-
cesses, and mixed.
From an approach focused on symptomatology, and

via the Multidimensional Pain Inventory (MPI) that
allows to identify 3 subgroups (dysfunctional, interper-
sonally distressed, and adaptive coppers), in FM
patients Turk et al. (1996) observed that dysfunctional
and interpersonally distressed subgroups reported
higher pain, disability, and depression, and interper-
sonally distressed subgroup also reported significantly
lower marital satisfaction, and Thieme et al. (2004)
found that dysfunctional subgroup mainly reported
anxiety, interpersonally distressed subgroup mood dis-
orders, and adaptive coppers subgroup reduced comor-
bidity with mental disorders. Considering the
Fibromyalgia Impact Questionnaire (FIQ), De Souza
et al. (2009) identified in FM patients two subgroups:
Type I characterized by low levels of anxiety, depres-
sion and morning tiredness, and Type II characterized
by high levels of pain, fatigue, morning tiredness, stiff-
ness, anxiety and depression. Later studies have broad-
ened the characteristics of this typology (Calandre et al.,
2011; Salgueiro et al., 2012; Triñanes et al., 2014). For
example, Calandre et al. (2011) found that Type II
showed greater medical comorbidities and prescribed
drugs, worse sleep quality, more physical ill and psy-
chological distress. Applying the FIQ-revised it was
identified three subgroups (Salaffi et al., 2016) and a
four-cluster solution (reflecting different levels of FM
severity) validated taking into account clinical mea-
sures, economic costs, inflammatory markers levels,
and gray matter volumes (Pérez-Aranda et al., 2019).
From an approach focused on personality variables/

processes several categorizations of FM patients have
been established. For example, Torres et al. (2013) via

the NEO Five-Factor Inventory identified two clusters,
one of them showed higher neuroticism and lower extra-
version and worse pretreatment clinical state including
more psychosocial problems, and the other presented
better adaptation. Similarly, Gonzalez et al. (2020) using
the Minnesota Multiphasic Personality Inventory–2
found two groups, one of them characterized by higher
negative emotionality and introversion, presented a
more disturbed profile in terms of general maladjust-
ment, symptomatic behavior and clinical problem areas.
From a mixed approach, some studies have per-

formed classifications of FM patients based on psycho-
logical features and other clinical aspects. Solutions
between three and five clusters have been established
considering musculoskeletal, non-musculoskeletal and
cognitive/psychological domains (Wilson et al., 2009),
descriptors of sensory abnormalities and comorbities
(Rehm et al., 2010), personal/family history of medi-
cal/psychopathological comorbidities, disease evolu-
tion, clinical scales and somatic symptoms (Docampo
et al., 2013), pain, fatigue, function, sleep disturbance,
depression, anxiety, dyscognition and stiffness (Vincent
et al., 2014), cognitive performance, physical perfor-
mance, anxiety and depression (Follick et al., 2016),
pain, functioning, anxiety, depression and social sup-
port (Yim et al., 2017), and pain intensity, pain unpleas-
antness, fatigue, anxiety and depression (Bartley et al.,
2018). Possibly this mixed approach, compared to the
previous ones, has the advantage of capturing the pat-
terns of manifestations of FM in a more complete and
varied way, showing greater ecological validity.
From this approach are of special interest the classifi-

cations of FM patients that have included cognitive-
affective variables related to pain. Note that according
to the influential Fear-Avoidance Model of Musculo-
skeletal Pain (Leeuw et al., 2007) these variables (e.g.,
pain catastrophizing, fear of pain andpain vigilance) are
involved in the exacerbation of pain experience and
disability. Giesecke et al. (2003) considering mood, cog-
nitive and pain sensitivity variables identified via a
hierarchical cluster analysis (HCA) in 97 FM patients
three subgroups: Subgroup 1 exhibited moderate anxi-
ety, depression, pain catastrophizing and perceived
control over pain, and low tenderness; Subgroup
2 exhibited high anxiety, depression and tenderness,
the highest pain catastrophizing, and the lowest per-
ceived control over pain; and Subgroup 3 exhibited
normal anxiety and depression, very low pain catastro-
phizing, and the highest perceived control over pain
and tenderness. However, the Giesecke et al.’s three-
cluster modelwas not replicated by Luciano et al. (2016)
in 160 FM patients. Applying a HCA a two-cluster
solution (functional and hypersensitive groups)
emerged, whereas using a latent profile analysis (LPA)
a three-class model was identified: Functional profile
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defined by moderate tenderness, distress and pain cata-
strophizing, dysfunctional profile defined by high ten-
derness, distress and pain catastrophizing, and highly
dysfunctional and distressed profile defined by high
tenderness and extremely elevated distress and pain
catastrophizing (Luciano et al., 2016). Plazier et al.
(2015) based on physical symptoms, disability, health
status, pain catastrophizing, pain vigilance, and emo-
tional distress applying a HCA in 65 FM patients identi-
fied three subgroups: Subgroup 1 reflected high mood
and catastrophizing-related symptoms and decreased
mental health, Subgroup 2 reflected high fatigue and
decreased physical health, and Subgroup 3 reflected a
mixture of these two subgroups. Estévez-López et al.
(2017) based on declarative memory, active lifestyle,
physical fitness, fatigue, psychological distress, pain cat-
astrophizing, and resilience applied a HCA in 486 FM
patients and identifiedfive subgroups:Adapted,fit, poor
performed, positive and maladapted. Finally, Muller
et al. (2020) considering self-efficacy, resilience, coping,
social support, social stigma, perceived stress, anxiety,
cognitive impairment, pain intensity, fatigue, and sleep
problems, and via a HCA in 302 FM patients identified
three subgroups reflecting moderate, least and many
biopsychosocial problems, but in this study pain
appraisal variables were not included.
Although previous research considered important

psychological characteristics associated with FM to
establish subgroups, only a few studies contemplated
cognitive-affective variables related to pain and none of
them included pain acceptance, an important protective
factor from FM impact. In the last few years pain accep-
tance has been proposed as a crucial concept that
extends the Fear-Avoidance Model of Musculoskeletal
Pain (Crombez et al., 2012), and as one of the interre-
lated processes (along with cognitive defusion, flexible
present-focused attention, self-as-observer, values, and
committed action) included in the Psychological Flexi-
bility Model (McCracken & Morley, 2014) for the man-
agement of chronic pain. Pain acceptance is defined as
the willingness to live with pain with no need to try to
change it (Thompson &McCracken, 2011) and evidence
suggests that contributes in a powerful way to develop-
ing a more constructive pain experience. In FM patients
several studies found that pain acceptance was associ-
ated with lower emotional distress and disability (Lami
et al., 2018), and better functional level and less symp-
toms (Tangen et al., 2020), and that pain-related psy-
chological flexibility and general psychological
acceptance were related to functional status (Trainor
et al., 2019). Surprisingly, despite this evidence, no
study has considered pain acceptance as a variable of
interest in the configuration of FM subgroups.
To understand better the heterogeneity of FM the

present cross-sectional study analyze the role of pain

acceptance along with other cognitive-affective and
physical variables in the configuration of differentiated
subsets of patients. The selection of grouping variables
was in line with previous research (mixed approach)
and additionally incorporated pain acceptance as a key
feature that had not been considered so far in this type of
study. Knowing how these variables and their combi-
nations reflect specific clinical clusters that entail certain
needs and require personalized therapeutics can be of
great practical interest. Further, it iswell known that FM
is frequently linked to high functional impairment and
psychological distress, so in order to evaluate how well
the clustering findings match to this prior knowledge
disability and psychopathology were taken as criteria
for external validation. Thus, the objectives of this study
were: i) to identify subgroups of FM patients character-
ized by a specific constellation of physical manifesta-
tions (pain, fatigue and poor sleep quality) and
cognitive-affective responses to pain (pain catastrophiz-
ing, pain vigilance, self-efficacy in pain management,
and pain acceptance). ii) to analyze whether the FM
subgroups identified differ in disability and psychopa-
thology. We hypothesized that FM patients with more
favorable cognitive-affective responses will show better
adaptation to the disease (expressed as less disability
and psychopathology).

Method

Patients

Considering that female sex is the variable most associ-
ated with FM in prevalence reports in Spain (e.g., Font
et al., 2020) in the present study only women were
included. Participants were recruited from the Virgen
de las Nieves University Hospital (Rheumatology Ser-
vice) and several FM associations. The inclusion criteria
to participate in this study were the following: (a) Be a
woman between 18 and 67 years old; (b) have adequate
reading comprehension; and (c) have a diagnosis of FM
according to the criteria of the American College of
Rheumatology (Wolfe et al., 1990, 2010). The presence
of other rheumatic/pain problems, relevant medical
diseases or pregnancy, psychological disorder with
severe symptoms, and history of alcoholism/substance
addiction were exclusion criteria. Applying a consecu-
tive sampling and the eligibility criteria, thefinal sample
included 163 women with FM (see Appendix).

Measures

Measures for Cluster Derivation: Physical Symptoms and
Cognitive-Affective Variables related to Pain

McGill Pain Questionnaire-Short Form (MPQ-SF;
Melzack, 1987). The MPQ-SF evaluates pain experience
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with 15 sensory/affective descriptors, pain intensity
during the previous week with a visual analogue scale
(VAS) from no pain (1) to extreme pain (10), and pain
intensity at the time of the test. In this study theVASwas
selected considering that offers amore stablemeasure of
pain and that it is in line with the time range of evalu-
ation of the remaining measures used. The VAS has
good sensitivity and specificity, and these values are
considerably similar to those of dolorimetry (Marques
et al., 2008).
Multidimensional Fatigue Inventory (MFI; Smets

et al., 1995; adaptation by Fillion et al., 2003). The MFI
comprises 20 items that evaluate general fatigue, phys-
ical fatigue, mental fatigue, reduced motivation, and
reduced activity. Items are assessed on a scale ranging
from not agree (1) to completely agree (5). The Spanish
version of the MFI showed good reliability, and con-
struct validity in FMpatients (Munguía-Izquierdo et al.,
2012). In this study the general fatigue subscale was
used (scores can vary from 1 to 5, high scores indicating
greater fatigue). This domain was selected because
includes general statements concerning to person func-
tioning and it is the scale that shows better test-retest
reliability and the highest associations to the VAS for
global fatigue (Munguía-Izquierdo et al., 2012).
Pittsburgh Sleep Quality Index (PSQI; Buysse et al.,

1989). The PSQI includes 19 items that explore subjec-
tive sleep quality, sleep latency, sleep duration, habitual
sleep efficiency, sleep disturbances, use of sleeping
medication, and daytime dysfunction. The total-scale
score ranges from 0 to 21 (high scores indicating greater
disturbance). The Spanish version of the PSQI showed
adequate internal consistency, test-retest reliability, and
convergent validity in FM patients (Hita-Contreras
et al., 2014).
PainCatastrophizing Scale (PCS; Sullivan et al., 1995).

The PCS consists of 13 items that evaluate magnifica-
tion, rumination, and helplessness. Items are assessed
on a scale from not at all (0) to all the time (4), and the total-
scale score ranges from 0 to 52 (high scores indicating
greater pain catastrophizing). The Spanish version of
the PCS showed good internal consistency, test-retest
reliability and sensitivity to change in FM patients
(García-Campayo et al., 2008).
Pain Vigilance and Awareness Questionnaire (PVAQ;

McCracken, 1997). The PVAQ includes 16 items that
assess awareness, consciousness, vigilance and observa-
tion of pain. Items are measured on a scale from never
(0) to always (5), and the total-scale score ranges from 0 to
80 (high scores indicating greater pain vigilance). The
Spanish version of the PVAQ showed good internal con-
sistency, convergent validity, and divergent validity in
FM patients (Martínez, Miró, Sánchez, Lami, et al., 2014).
Chronic Pain Self-efficacy Scale (CPSS; Anderson

et al., 1995). The CPSS comprises 19 items that explore

self-efficacy expectations regarding pain management,
copingwith symptoms, andphysical function. Items are
measured on a scale from totally incapable (0) to totally
capable (10), and the total-scale score ranges from 0 to
190 (high scores indicating greater self-efficacy). The
Spanish version of the CPSS showed good construct
validity and internal consistency (Martín-Aragón
et al., 1999).
Chronic Pain Acceptance Questionnaire (CPAQ;

McCracken et al., 2004). The CPAQ includes 20 items
that assess activity engagement and pain willingness.
Items are measured on a scale from never true (0) to
always true (6), and the total-scale ranges from 0 to
120 (high scores indicating greater pain acceptance).
The Spanish version of the CPAQ showed adequate
test-retest reliability, internal consistency, and construct
validity in FM patients (Rodero et al., 2010).

Measures for External Validation: Disability and
Psychopathology

Fibromyalgia Impact Questionnaire (FIQ; Burckhardt
et al., 1991). The FIQ consists of 10 items that explore
the current health status of FM patients. Item 1 assesses
functional capacity for daily living ranged from always
(0) to never (3). Items 2 and 3 ask the patient to mark the
number of days in last week he/she felt well/unable to
work (ranged from 0 to 7 days). Items 4 through 10 are
scales marked in 10 levels which evaluate work diffi-
culty, pain, fatigue, morning tiredness, stiffness, anxi-
ety, and depression. The total-scale score ranges from
0 to 100 (high scores indicating greater impact). The
Spanish version of the FIQ showed good test-retest
reliability, internal consistency, validity, and sensitivity
to change (Rivera & González, 2004).
SymptomChecklist–90–Revised (SCL–90–R; Deroga-

tis, 1994). The SCL–90–R evaluates psychopathological
symptoms through 90 items estimated on a scale from
not at all (0) to very much or extremely (4). It includes
9 primary dimensions (somatization, obsessive-
compulsive, interpersonal sensitivity, depression, anxi-
ety, hostility, phobic anxiety, paranoid ideation and
psychoticism) and 3 global indices (global severity
index, positive symptom total, and positive symptom
distress index, PSDI). In this study the PSDI was used
(the score ranges from 0 to 4, high scores indicating
greater distress). The PSDI measures the intensity of
the symptoms perceived and reflects the person’s char-
acteristic style of expression psychic distress. The Span-
ish version of the SCL–90–R showedadequate reliability
and validity (González de Rivera et al., 2002).

Procedure

Participants were administered an interview to gather
information on demographic and clinical data. After the
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interview a booklet of self-report measures about phys-
ical symptoms, cognitive-affective variables, disability
andpsychopathologywas delivered that the person had
to complete at home, setting a new appointment for
delivery within a maximum of one week
(or facilitating any other way of delivery). The study
was approval by the Ethics Committee of the Universi-
dad de Granada, and all patients signed an informed
consent document to collaborate in the study.

Data Analysis

Since it is necessary to have a sample size of at least 2m

participants (wherem = number of clustering variables)
for a cluster analysis (Formann, 1984), in the present
study, m = 7 and a minimum of 128 subjects was
required. Therefore, the sample recruited (n =
163 women with FM) was adequate.
All analyses were performed using the SPSS 20.0 soft-

ware. For statistical significance a level of p < .05 was
considered. As a preliminary stepmissing values of data
were imputed with fully conditional specification
method (MCMC), and outliers were identified using
Mahalanobis distance and excluded of the sample. Pear-
son correlation coefficient between themeasures for clus-
ter derivation was computed to confirm that data were
suitable to perform the cluster analysis. In order to estab-
lish FM groups a HCA (agglomerative method) was
performed. Squared Euclidean distance was considered
in the proximities matrix. To form clusters at each stage
Ward’s method was applied. Standardized data (z-
scores) were used to minimize the bias associated to
different metric of variables. The optimal number of
clusters was determined observing the percentage
change in agglomeration coefficient between successive
cluster solutions, and considering the clinical interpret-
ability and parsimony of data (minimal number of
groups). To explore the differences between FM groups
in the variables for cluster derivation and in the variables
for external validation, multivariate analyses of variance
(MANOVAs) were computed. The differences between
FM groups in each variable were examined via one-way
ANOVAs (with Scheffé test for post-hoc contrasts).
Finally, a discriminant function analysis was conducted
to examine the relativeweight of each clustering variable
in discriminating between the FM groups.

Results

Description of the Sample

Thecharacteristicsof the sample (n=163) arepresented in
Table 1. The patientswerewomenwith an average age of
50.98 years. The majority was married (82.2%), and had
primary/secondary education (61.1%), with 34.2% in
active work status and 23.6% in sick leave due to

disability. The patients had high/moderated scores in
pain intensity and general fatigue, andpoor sleep quality
(cut-off point inPSQI>5;Buysse et al., 1989). The levelsof
pain catastrophizing and pain vigilance weremoderated
and similar to those presented by FM patients from the
study by Crombez et al. (2004). The levels of pain self-
efficacy and pain acceptanceweremoderated and higher
than those reported by FM patients in other studies
(Lledó-Boyer et al., 2010; Rodero et al., 2010). The FM
impact was severe (cut-off point in FIQ ≥ 59; Bennett
et al., 2009), and the level of psychopathology corre-
sponded to 85th percentile of the group of healthy
women (González de Rivera et al., 2002).

Table 1. Demographic and Clinical Characteristics of FM Patients
(n = 163)

Variables % M SD

Age (years) 50.98 8.11
Education

Basic education 29.6
High school 31.5
Professional instruction 16.7
University studies 22.2

Marital status
Married 82.2
Single 6.7
Divorced 7.4
Widowed 3.7

Work status
Currently employed 34.2
Retired 13.7
Unemployed 28.5
Disabled 23.6

Duration of FM diagnosis (years) 7.31 6.12
Drug intake

Antidepressants 64.9
Anxiolytics 57.7
Anti-inflammatory drugs 24.3
Analgesics 46.8

Pain intensity (MPQ-SF) 7.53 1.42
General fatigue (MFI) 4.31 0.79
Poor sleep quality (PSQI) 13.88 4.34
Pain catastrophizing (PCS) 25.64 11.90
Pain vigilance (PVAQ) 45.67 12.20
Pain self-efficacy (CPSS) 74.52 32.11
Pain acceptance (CPAQ) 52.30 18.10
Disability (FIQ) 61.00 15.27
Psychopathology (SCL–90–R) 2.40 0.54

Note. MPQ-SF = McGill Pain Questionnaire-Short Form;
MFI =Multidimensional Fatigue Inventory; PSQI = Pittsburgh
Sleep Quality Index; PCS = Pain Catastrophizing Scale;
PVAQ = Pain Vigilance and Awareness Questionnaire; CPSS =
Chronic Pain Self-efficacy Scale; CPAQ = Chronic Pain Accep-
tance Questionnaire; FIQ = Fibromyalgia Impact Question-
naire; SCL–90–R = Symptom Checklist–90–Revised.
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Clustering

In the sample, 2.7% of lost values were identified and
imputed. Two participants were excluded because they
presented atypical values, leaving the sample consisting
of 161 patients, an appropriate size to proceed with the
cluster analysis. Correlational analysis revealed signifi-
cant correlations between all variables, ranging from r =
–.56 (p < .01) to r = .57 (p < .01), except between pain
intensity and general fatigue (r = .08, p = .309) and
between sleepquality andpainvigilance (r= .10,p= .193).
Considering the agglomeration coefficients the first

marked percentage change occurred from Stage 2 (coef-
ficient = 0.000) to Stage 3 (coefficient = 0.119), so the

solution of 3-cluster solution was identified as the most
appropriated. Group 1 was integrated by 72 partici-
pants, Group 2 by 19, and Group 3 by 70.
TheMANOVA confirmed that the set of variables for

the clusters derivation differentiated the groups, Wilks’
λ = .17, F(14, 304) = 31.50, p < .001, ηp2 = .59. Specifically,
the one-way ANOVAs showed significant differences
between the groups in each variable, between F(2, 158) =
11.19, p < .01 and F(2, 158) = 94.93, p < .01 (see Table 2
and Figure 1). Considering the post-hoc contrasts, Group
1 differed significantly from the other groups in all
aspects considered. Group 1 showed greater pain inten-
sity and general fatigue, worse quality of sleep, greater

Table 2. Comparison between FM Groups in Measures for Cluster Derivation

Cluster 1 Cluster 2 Cluster 3

F(2, 158) η2 Pairwise

(n = 72) (n = 19) (n = 70)

M SD M SD M SD

Pain intensity (MPQ-SF) 8.12 1.34 7.21 1.23 7.08 1.38 11.19** .12 a, b
General fatigue (MFI) 4.65 0.56 2.80 0.59 4.33 0.61 76.75** .50 a, b,c
Poor sleep quality (PSQI) 16.32 2.96 8.26 4.21 12.82 3.76 45.61** .37 a, b,c
Pain catastrophizing (PCS) 35.22 7.38 22.63 11.26 16.60 7.85 94.93** .55 a, b,c
Pain vigilance (PVAQ) 51.93 9.15 42.42 11.77 39.90 12.07 22.88** .23 a, b
Pain self-efficacy (CPSS) 54.44 25.33 105.32 28.17 87.57 26.51 42.98** .35 a, b,c
Pain acceptance (CPAQ) 40.13 13.16 60.27 19.43 62.56 14.46 45.32** .37 a, b

Note. MPQ-SF = McGill Pain Questionnaire-Short Form; MFI = Multidimensional Fatigue Inventory; PSQI = Pittsburgh Sleep
Quality Index; PCS = Pain Catastrophizing Scale; PVAQ= Pain Vigilance and Awareness Questionnaire; CPSS = Chronic Pain Self-
efficacy Scale; CPAQ = Chronic Pain Acceptance Questionnaire. Significant post-hoc contrasts (Scheffé test, p < .05): (a) Cluster 1 vs.
Cluster 2; (b) Cluster 1 vs. Cluster 3; (c) Cluster 2 vs. Cluster 3. The observed power in all analyses was > .95, calculatedwith p = .05.
**p < .001.

Pain
intensity

General
fatigue

Poor sleep
quality

Pain
catastro-
phizing

Pain
vigilance

Pain self-
efficacy

Pain
acceptance

Cluster 1 0.39 0.44 0.57 0.8 0.52 -0.63 -0.67

Cluster 2 -0.26 -1.84 -1.29 -0.25 -0.26 0.94 0.44

Cluster 3 -0.33 0.04 -0.24 -0.76 -0.47 0.39 0.57
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Figure 1. Profile of the Clusters in the Clinical Grouping Variables
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pain catastrophizing and pain vigilance, and lower pain
self-efficacy and pain acceptance than Groups 2 and
3. Group 1 can be defined by high physical and psycho-
logical affectation. Taking into account the post-hoc con-
trasts, Group 2 differed significantly from Group 3 in
several aspects. Group 2 showed less general fatigue,
better quality of sleep, and greater pain self-efficacy
than Group 3; while Group 3 presented less pain cata-
strophizing thanGroup 2. So, Group 2 can be defined by
low physical affectation and high pain self-efficacy, and
Group 3 by moderate physical affectation and low pain
catastrophizing.
To identify the differentiating capacity of the vari-

ables, a discriminant analysis was carried out (see
Table 3). Considering the greater load of each variable
throughout the clusters, the findings revealed that: In
Group 1 themost relevant variable was pain acceptance
(–0.66); in Group 2 were pain intensity, general fatigue,
poor quality of sleep (–0.37, –3.79 and –2.02, respec-
tively) and pain self-efficacy (0.91); and in Group 3were
pain catastrophizing and pain vigilance (–1.38 and
–0.11, respectively).

External Validation of Clusters

The MANOVA indicated that the external validation
variables differentiated between the clusters, Wilks’ λ =
.72, F(4, 314) = 14.09, p < .001, ηp2 = .15. The one-way
ANOVAs showed significant differences between the
groups in disability F(2, 158) = 14.46, p < .01, and psy-
chopathology F(2, 158) = 22.88, p < .01 (see Table 4). The
post-hoc contrasts showed that Group 1 had greater
disability and psychopathology than Groups 2 and 3.

Differences inDemographic Variables between Clusters

The groups did not differ significantly in age F(2, 160) =
1.44, p = .241, education χ2(10) = 12.26, p = .268, nor
marital status χ2(8) = 8.25, p = .409, however they dif-
fered in work status χ2(10) = 18.97, p = .041, with the
highest percentage of disabled in Group 1.

Discussion

This is the first study that examines the profiles of FM
patients taking into account the role of pain acceptance,
together with another key psychological variables (pain
catastrophizing and pain vigilance) contemplated in the
fear-avoidance model of musculoskeletal pain (Leeuw
et al., 2007).
Cluster analysis in the FM sample revealed three

conglomerates based on the severity of physical symp-
toms and cognitive-affective variables related to pain.
Group 1 was characterized by highest levels of pain
intensity, general fatigue, poor sleep quality, pain cata-
strophizing, and pain vigilance, and lowest levels of
pain self-efficacy and pain acceptance. Group 2 showed
the lowest level of general fatigue, moderated levels of
pain intensity, pain catastrophizing, pain vigilance and
pain acceptance, and the highest levels of sleep quality
and pain self-efficacy. Group 3 displayed by the lowest
level of pain intensity, pain catastrophizing and pain
vigilance, moderated levels of general fatigue, sleep
quality, and pain self-efficacy, and the highest level of
pain acceptance. Significant differences were observed
in all variables between Group 1 and Groups 2 and
3,with Group 1 showing themost dysfunctional profile.
Likewise, significant differences were observed
between Group 2 and Group 3, with Group 2 exhibiting
less general fatigue, better sleep quality, and greater
pain self-efficacy than Group 3, and Group 3 showing
less pain catastrophizing than Group 2. The variables
with greater discriminative powerwere general fatigue,
sleep quality and pain catastrophizing. Regarding the
external validity of the identified conglomerates, only
significant differenceswere found betweenGroup 1 and
Groups 2 and 3, with Group 1 showing the highest
levels of FM impact and psychopathological distress.
Probably the greater self-efficacy and less catastrophiz-
ing could account for the better clinical status of patients
in Groups 2 and 3, confirming the hypothesis raised.
Taking into account the most dysfunctional profile

represented by Group 1, the low pain acceptance seems
to be a relevant variable linked to severity of FM, which
is in line with previous research (e.g., Lami et al., 2018;
Tangen et al., 2020; Trainor et al., 2019). However,
beyond the low pain acceptance, other processes of
psychological inflexibility may be involved in FM expe-
rience. For example, there is evidence that cognitive
fusion is associated with poorer functioning indirectly

Table 3. Coefficients of the Discriminant Functions of each Cluster

Variable
Cluster

1
Cluster

2
Cluster

3

Constant –2.45 –6.46 –1.86
Pain intensity (MPQ-SF) 0.20 –0.37 –0.11
General fatigue (MFI) 1.00 –3.79 –0.00
Poor sleep quality (PSQI) 0.81 –2.02 –0.29
Pain catastrophizing

(PCS)
1.34 0.01 –1.38

Pain vigilance (PVAQ) 0.10 0.04 –0.11
Pain self-efficacy (CPSS) –0.25 0.91 0.01
Pain acceptance (CPAQ) –0.66 0.48 0.55

Note. MPQ-SF = McGill Pain Questionnaire-Short Form;
MFI = Multidimensional Fatigue Inventory; PSQI = Pittsburgh
SleepQuality Index; PCS=PainCatastrophizing Scale; PVAQ=
Pain Vigilance and Awareness Questionnaire; CPSS = Chronic
Pain Self-efficacy Scale; CPAQ = Chronic Pain Acceptance
Questionnaire. The values of the variables with the highest
coefficients are shown in bold.
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through FM symptoms (Écija et al., 2020). The contribu-
tion of other facets of psychological inflexibility is a
relevant issue that needs further research.
Greater attention requires the distinction between

Groups 2 and 3 that reflect more adaptive profiles. In
fact, the differences between both clusters correspond to
pain self-efficacy and the most discriminating variables
(general fatigue, poor sleep quality and pain catastro-
phizing), which is in line with the classifying role of
these features showed in previous studies (e. g.,
Estévez-López et al., 2017; Giesecke et al., 2003; Luciano
et al., 2016; Muller et al., 2020; Plazier et al., 2015). It is
possible that the peculiarities of Groups 2 and 3 are due
to the fact that pain self-efficacy and pain catastrophiz-
ing and its complex interaction play a different role in
fatigue, sleep quality and pain, determining differenti-
ated profiles. In this sense, it was observed in patients
with chronic pain that pain self-efficacy attenuated pain
intensity’s direct effect on depressive symptoms and its
indirect effect on depressive symptoms via pain cata-
strophizing and both effects were reduced in a dose-
dependent manner (Cheng et al., 2018). Investigating
the pathways of reciprocal influence between physical
factors and protective and exacerbating cognitive-
affective factors using structural equations models can
shed light on this question in FM.
In general, thefindings of the present study show that

pain acceptance is not an especially critical variable in
the establishment of clinical profiles in FM patients.
Rather, it seems that its potential contribution is par-
tially overshadowed by the more powerful action of
other pain-related cognitive-affective variables such as

catastrophizing and self-efficacy. This trend was also
observed in previous studies that showed the relevant
contribution of self-efficacy on pain intensity and func-
tional/psychological adjustment to FM and the less
salient role of pain acceptance (Sahar et al., 2016), and
that pain catastrophizing mediated the relationship
between pain and depression/anxiety but pain accep-
tance no played a mediating role in these relationships
(Lami et al., 2018). Acceptance may have a greater
favourable influence when combined with other psy-
chological features of resilience, although this is some-
thing that research needs to examine.
The present study replicated the findings of Giesecke

et al. (2003), Plazier et al. (2015), andLuciano et al. (2016)
regarding the number of groups identified and the rel-
evance of pain catastrophizing in the profiling of the
conglomerates. However, it was not possible a detailed
comparison between the present study and previous
studies given the different variables considered and
instruments used to evaluate the same variable, which
maymean that the same construct is not being captured
in all the studies.
Identification of profiles of FM patients based on

clinically important features have practical value in
terms of patient-orientated therapeutic approaches.
Some studies have observed differential response to
interdisciplinary treatment among FM patients classi-
fied according to the MPI. Turk et al. (1998) reported
that the dysfunctional subgroup exhibited significant
reductions in pain, psychological distress, and disabil-
ity, the interpersonally distressed subgroup showed no
changes in these parameters, and the adaptive copper

Table 4. Comparison between FM Groups in Measures for External Validation

Cluster 1
(n = 72)

Cluster 2
(n = 19)

Cluster 3
(n = 70) 95% CI

M SD M SD M SD F (2,158) η2 MD SE LL UL

Disability (FIQ) 67.92 13.85 54.52 16.23 56.12 14.21 14.46** .16
Pairwise a 13.40* 3.69 4.29 22.51
Pairwise b 11.80* 2.40 5.87 17.73
Pairwise c –1.60 3.70 –10.73 7.54
Psychopathology

(SCL–90–R)
2.69 0.46 2.11 0.57 2.19 0.47 22.88** .23

Pairwise a 0.57* 0.12 0.27 0.88
Pairwise b 0.49* 0.08 0.30 0.69
Pairwise c –0.08 0.12 –0.38 0.22

Note. FIQ = Fibromyalgia Impact Questionnaire; MD = Mean Difference; SCL–90–R = Symptom Checklist–90–Revised. Signif-
icant post-hoc contrasts (Scheffé test, p < .05): (a) Cluster 1 vs. Cluster 2; (b) Cluster 1 vs. Cluster 3; (c) Cluster 2 vs. Cluster 3. The
observed power in all analyses was > .95, calculated with p = .05.
*p < .05;
**p < .001.
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subgroup only reported significant improvements in
pain. Verra et al. (2009) reported that the greatest
improvements in pain severity, pain interference and
physical functioning were showed by the dysfunctional
group.
Other studies have recommended specific therapeu-

tic strategies based on the FM profiles. Giesecke et al.
(2003) suggested that patients with moderate distress
might not need cognitive-behavioral therapy (CBT),
patients with high distress might benefit from CBT
and antidepressant and other psychotropic drugs,
whereas patients with normal distress but highest
hyperalgesia could better respond to antidepressant
drugs with analgesic properties. Thieme et al. (2004)
proposed that dysfunctional patients might benefit
from a therapy focused on modification of solicitous
responses by significant others and the management
of anxiety disorders associated; interpersonally dis-
tressed patients might benefit from a therapy focused
on interpersonal problem-solving and communication
skills and themanagement of comorbid depression; and
adaptive coppers patients might benefit from an
approach focused on exercise and support without
additional psychological therapy. Luciano et al. (2016)
suggested that education, aerobic exercise and some
medications would be sufficient for the functional
group, andCBTor acceptance and commitment therapy
could be additional beneficial components for dysfunc-
tional and highly dysfunctional and distressed groups,
in low-intensity and high-intensity, respectively. Yim
et al. (2017) recommended for highly dysfunctional
patients intensive pharmacological therapy, for lower
dysfunctional patients non-pharmacological therapy
(CBT, exercise and self-management strategies) and
for the middle dysfunctional patients pharmacological
and/or non-pharmacological interventions based on
the dominant symptoms.
The FM profiles identified in the present study seem

to show a continuum of severity and a remarkable
concordance between the levels of physical symptoms
and the levels of cognitive-affective variables related to
pain. So,matching clinical needs of FMpatientswith the
psychological strategies can lead to better care of the
patients. Group 1 that presents the greatest physical and
psychological affectation, and is the conglomerate in
which the low pain acceptance becomes more relevant,
could benefit from CBT for insomnia (Martínez, Miró,
Sánchez, Díaz-Piedra, et al., 2014) or CBT for pain and
insomnia (Prados et al., 2020) (education, sleep hygiene,
bed time restriction, stimulus control, physiological
deactivation techniques, activity-rest adjustment, com-
munication and problem solving training, and cognitive
restructuring to change dysfunctional thoughts related
to pain and sleep) combined with elements of
acceptance/mindfulness-based interventions (Veehof

et al., 2016) (training in psychological flexibility via
acceptance of experience, cognitive defusion, present
moment awareness, sense of self as-context, valued life
directions and committed actions, and training in inten-
tional and non-judgmental awareness via meditation).
Groups 2 and 3 that have a more functional profile than
Group 1, would require a less intensive and prolonged
therapeutic approach in which the components of CBT
would be differentially emphasized depending on the
preponderance of the symptoms. For Group 2, charac-
terized by low physical affectation and moderate pain
catastrophizing, cognitive restructuring focused on
replacing dysfunctional thoughts about pain for more
adaptive ones would be the best option. For Group
3, characterized by a moderate physical affectation
and a low psychological affectation, strategies aimed
at improving sleep (sleep hygiene, bed time restriction,
stimulus control, and physiological deactivation tech-
niques), and an adequate regulation of levels of activity
and rest to alleviate fatigue would be recommended.
Consider that Group 2 is probably an “atypical” group
due to its better level of adaptation, since the usual is
that FM notably affects the physical and emotional
functioning of the person. In fact, most of the FM
patients perceive themselves with moderate to severe
disability (Horta-Baas & Romero-Figueroa, 2019), and
show more difficulty adjusting to the disease and gen-
erally use poorer strategies to cope with pain than
patients with other rheumatic diseases (Bucourt et al.,
2019).
In the last years the CBT has acquired an increasingly

prominent role in the integral approach to FM and can
be an excellent treatment option for many patients with
this pain condition. In this sense, several evidence-based
clinical guidelines assign the highest level of recommen-
dation to aerobic exercise, CBT, amitriptyline, and mul-
ticomponent treatment in the management of FM
(Thieme et al., 2017). Also, several studies show the
efficacy and tolerability of CBT and acceptance-based
therapies in reducing key clinical manifestations of FM
compared to control interventions (see review by Ber-
nardy et al., 2018), and there is evidence to reveals that
acceptance and commitment therapy (ACT) is beneficial
in improving physical and emotional functioning in FM
patients (see review by Hegarty et al., 2020). However,
and although the differential efficacy between CBT and
mindfulness-based therapies in chronic pain has been
examined, no support of clear differences between both
approaches has been found (see reviewbyPardos-Gasc-
ón et al., 2021). Thus, it is necessary to acquire more
knowledge about “what works for whom” and the
delimitation of clinical profiles in FM patients can be
key tomaking decisions about the care of these patients.
This study presents several limitations. All measures

were based on self-reports, and other objective
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measures to evaluate physical symptoms (e.g., tender-
ness via algometer or sleep quality via polysomnogra-
phy) and the impact of FM (e.g., frequency of medical
visits, medications consumption, days off work) would
have provided relevant complementary information.
Also, biomarkers were not available in this study. The
sample consisted of middle-aged adult women with
FM, so the findings could not be transferred to patients
with other demographic characteristics. Finally, FM
patients were not suffered associated diseases, so it is
possible that FM patients with important comorbidity
(physical and/or mental) could show different profiles
to those identified in the present study.
With aview to future research, itwouldbenecessary to

examine the consistency of the clusters identified in other
samples of FM patients, the confirmation of the optimal
number of clusters via complementary statistical
methods (e.g., latent profile analysis), the replicability
of findings using revised versions of the self-reports
(e.g., FIQ-revised), as well as the stability along the time
of the clusters. Likewise, and given the key role of fatigue
in FM patients (Velasco-Furlong et al., 2020), it would be
ofgreat interest to examinewhether thedimensionalityof
fatigue is also reflected in the establishment of clusters. It
would also be of remarkable clinical utility to establish
the predictive value of the classification generated by
analyzing the differential response of each subgroup to
CBT. In addition, it would be convenient to include other
variables suchas resilience (Alonso-Tapia et al., 2018) and
stress biomarkers (Arco García et al., 2020) for the estab-
lishment of subgroups.
In conclusion, there were at least three subgroups of

FM patients based on the pattern of physical and
cognitive-affective characteristics with important impli-
cations for individuals and health care system. The
assessment of psychological aspects is crucial to delin-
eate the optimal management of patients according to
their clinical needs. Future research faces the challenge
of identifying and validating which psychological ther-
apies can be most beneficial in each profile.
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Appendix

Data Transparence

The present study is part of a larger research on
psychological evaluation and intervention in fibromy-
algia (FM). A part of the FM patients of this study

participated in a psychometric study aimed at estab-
lishing the reliability and validity of Spanish adapta-
tion of several cognitive-affective measures about
pain. In addition, a part of the FM patients of this
study was included in a randomized controlled trial to
compare the efficacy of various psychological inter-
vention programs. Since these are studies with very
different objectives and methodology, the data col-
lected have been (and/or will foreseeably be) pre-
sented in separate papers. The present study
constitutes an original use of data, does not overlap
with the aforementioned studies, and has not been
published previously.
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