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Personality and psychopathology heterogeneity in MRAI-2 and

health-related features in fiboromyalgia patients

Abstract

Psychological aspects may play an important rolepeslisposing factors for
fiboromyalgia (FM). However, psychological heterogiy of FM patients has been
suggested. Based on two personality psychopathalhgyers, we intend to explore
psychological heterogeneity in FM patients, spealfy, to identify if personality
features had other psychological and psychopatia@bgorrelates. Secondarily, we
also want to identify if personality features haagsociation with health-related
correlates. The participants were female FM pati¢nt 56) between 30 and 60 years
old. The instruments were: Minnesota MultiphasicsBrality Inventory (MMPI-2)
content and supplementary scales, Fibromyalgia ¢tlm@aiestionnaire (FIQ), and
Numerical Rating Scale (NRS-11). Multivariate Arsdg of Variance (MANOVAS)
identified that Cluster 2n( = 24), characterized by a combination of negative
affectivity and social inhibition, presented a matsturbed profile, with several
important features of symptomatic behavior, genaraladjustment, and important
clinical problem areas. The associations of pelggnariables with FM impact and
self-reported pain are null, with the exception Disconstraint dimension. In
conclusion, FM patients may be very different & pisychological level, concerning
personality and psychopathological features thay s@mpromise their treatment.
Personality and health related dimensions do reahde be associated.
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Introduction

Fibromyalgia (FM) is a syndrome characterized bysoooskeletal chronic
widespread pain frequently associated with fatiggleep and memory problems,
headache, anxiety, and depression (Hauser & Fittasha2018). Therefore, FM
patients usually present considerable suffering sigdificant functional disability,
resulting in a low health-related quality of lif€@¢rmsen et al., 2010; Hauser et al.,
2019). A meta-analysis has estimated a FM prevalaricl.78% in the general
population, of 3.98% in women and of 0.01% in mieging significantly higher in
groups with specific diseases as irritable bowatbsgme and type 2 diabetes mellitus
(Heidari et al., 2017). Whereas the first FM diagfio criteria established by the
American College of Rheumatology in 1990 requirgdfimore of 18 specific tender
points, the 2010 modified criteria excluded thismnation and rely on patient self-
report of pain and a listing of somatic symptomkjohl led to a higher prevalence
(Jones et al., 2015). In 2016, there was a revigiohe 2010/2011 FM criteria (Wolfe
ta al., 2016), in which the major changes were atidition of a generalized pain
criterion and the removal of the exclusion regagdither disorders that could explain
the pain.

Although the diagnosis can be clinically establghee etiology of FM is not
sufficiently understood (Thieme et al., 2017). Watfocus on biological determinants,
Yunus (2007) proposed the concept of central Seasdn to describe alterations in
the levels of particular neurotransmitters involvéd controlling descending
facilitatory and inhibitory pathways, which is peas$ in FM patients. More recently,
some authors have argued that the syndrome invaleesnplex interplay of neural,
neuro-hormonal and immunological mechanisms, hagabsympathetic outflow and

hypothalamic pituitary adrenal (HPA) axis hyporeatt (Ablin et al., 2012; Arnold



et al., 2016). Twin studies suggest that approxepe0% of the risk of developing
FM and related conditions is genetic, and 50% srenmental (Kato et al., 2009).

According to the biopsychosocial model of FM, psyldgical aspects may
play an important role as predisposing factorsi{Eetal., 2000; Malin & Littlejohn,
2012; Van Houdenhove et al., 2009). Specificallgme personality and
psychopathology features that make people moreevalfte to stressors would be
antecedent to FM and interact with biological deteants (Thiagarajah et al., 2014).
As the quality of evidence of a large range oftiresnts for FM are only modest and
has not shown significant improvement over the past decades (Thieme et al.,
2017), we think it is still important to study tegndrome under different perspectives,
and highlight any contribution that emphasizes meriindividual differences (Van
Den Houte et al.,, 2017), and addresses the psygibaloaspects of FM patients
(Follick et al., 2016).

In research about psychological aspects of FM, nstudies compare FM
patients with other chronic pathologies patiertiantexplore possible heterogeneity
within FM samples. However, studies with the Mutnénsional Pain Inventory
(MPI) have identified an “adaptive cluster’, chaszed by low pain, mood
disturbance, and functional impairment (Walen gt24102), better general and mental
health, self-efficacy, less fear, depression amastaphizing (Verra et al., 2009), and
a “dysfunctional cluster” with higher pain, moodstirbance, physical impairment
(Walen et al.2002), depression, catastrophizing, and lower seokphysical function
and mental health (Verra et al., 2009).

Other studies have found, in general, a positiveo@ation between the
intensity of physical symptoms as pain, fatigued amorning tiredness, and

psychological distress, mainly depression and anxiarying from two clusters



(Keller et al., 2011; Schoenfeld-Smith et al., 1986uza et al., 2009; Wolfe et al.,
2013) to four clusters (Loevinger et al., 2012)valgheless, other studies show that
in some or all of the clusters the severity of p®fogical symptoms is not positively
associated with the severity of physical symptoBscampo et al., 2013; Follick et
al., 2016; Giesecke et al., 2003; Vincent et &14£ Wilson et al., 2009).

With the Minnesota Multiphasic Personality Invegt@MMPI-2), which may
assess a whole range of psychological and psydmalpgical features, most of the
studies exploring heterogeneity focus on the belgical scales only, not exploring
the supplementary or content scales. An excepsothe research of Claros et al.
(2006), which have found two clusters in FM samplgh associated mental
pathology, the larger one with a clinical psychipédgical profile and concomitant
significant elevations in several content and samgntary scales, meaning more
pathological associated features. A meta-analgsissed on FM studies with MMPI
and MMPI-2 has shown that female FM patients hayesychopathology profile
significantly different than the profile of healtiwplunteers, characterized primarily
by elevated scores imypochondriasis Depression and Hysteria scales, and
secondarily by elevated scoresRsychastheniandSchizophreniascales (Novo et
al., 2017a, 2017b).

However, it also suggested possible heterogenmeRi population. In a recent
cross-sectional study (Anonymous, 2019), we fourstetogeneity within a
community sample of FM patients, with a homogeneags range, on MMPI-2
personality psychopathology dimensions. One clusdrclinically significant scores
on Negative Emotionality/Neuroticisand Introversion/Low Positive Emotionality
scales, which is in line with the distressed typelgpe D personality, a specific

combination of negative affectivity and social inition, identified in FM patients by



van Middendorp et al. (2016), while the other cu$tad no significant scores. These
results are relevant, as this FM community sampgiews the diversity of
psychological characteristics that Claros et a@00@) identified in a mental health
context FM sample.

Plus, in the aforementioned study, the clusterstifieation was based on
clinical symptomatology, more instable by naturdijlev our clusters are based on
personality dimensions, more structural and stabégond the differentiation at the
personality level, there are also different levadgsychological vulnerability, as the
group with no significant personality pathology leasoderate level of psychological
distress and vulnerability, while the group withpByD Personality has higher anxiety,
depression, and emotional instability. This comesisy at the personality and clinical
level enhances the need to further explore othgrhmdogical characteristics, which
express at the functional, behavioural and adapévels (e.g., from self-esteem to
interpersonal, relations, family and marital liéed work context).

Therefore, based on heterogeneity found in strattupersonality
psychopathology dimensions, we intend to furtherpl@ae psychological
heterogeneity, though MMPI-2 content and suppleargnscales, which assess
several important features of symptomatic behayigeneral maladjustment and
relevant clinical problem areas (Graham, 2012).sTbur main objective is to identify
if personality psychopathology features have otlpsychological correlates.
Secondarily, we want to assess the relation betvpegsonality psychopathology
dimensions and health-related features, namelyreptirted pain level, and FM
symptoms and impact.

Method

Participants



The participants were 56 female FM patients betvafeand 60 years oldA =
45.95;SD = 9.39), with a FM diagnosis confirmed by a rheuwtagist, diagnosis
duration in years between 1 and 10 yekts=(4.89,SD= 2.56). The inclusion criteria
were: (1) age between 30 and 60 years, for a velgthomogenous age range (2)
having a pure FM diagnosis (not having another magic disease or painful
condition) for at least six months, and (3) haviegels of response consistency to
MMPI-2, obtained from validity scales, within normeange for research, i.e.,
omissions < 10; VRIN and TRIN < T80; F and Fb <100
Procedure

This research took place in a University contexihals a convenience sample,
of which part of the participants were recruitedhivi the scope of a psychological
assessment service in a university center opdretodmmunityrf = 19), and the other
were recruited through an initial contact with a Fidtient’'s associatiom(=37),
contacted by telephone and asked about the mdursian criteria and availability to
participate in the study. All patients were assgsgaégh the MMPI-2 by one of the two
main researchers, at the university or at the #@sswme, individually and under
standard instructions. From the second subsantpleas possible to collect health-
related data (pain level and FM impact) and it wasd to analyze these variables.
The research with MMPI-2 was approved by the etbrmmittee of the North Lisbon
Hospital Center. The written informed consent whtamed and the privacy was
observed in accordance with the principles of tieel@ration of Helsinki.

I nstruments

We used MMPI-ZButcher et al., 2001) in a Portuguese versionvéSdt al.,

2006) to assess the patients’ personality and pgathology features. It is the most

widely self-administered inventory for this purpadseadults, in different contexts



(Graham, 2012; Greene, 2011), and provides sesetslof scales. In this study, we
focused mainly on the five personality psychopaigglscales, the 15 content scales
and the 12 supplementary scales.

The Personality Psychopathology Five (PSY-5) i®tacs$ five scales that are
intended to identify the major factors based onhgagical and normal range
personality traits. They were labelled Aggressivene®\GGR) ) that briefly identify
hostile dominance of othesychoticisn{PSYC) or schizotypal trait®isconstraint
(DISC) or impulsivity and thrill-seekindyegative Emotionality/NeuroticisS(NEGE)
or dysphoric affect; antlow Positive Emotionality/Introversio(iNTR) or lack of
pleasant affect and slow tempo.

The Content Scales are homogeneous collectiorewfsitwith similar content
and they assess several important areas such rapt@yatic behaviourAnxiety-
ANX, FearsFRS Obsessivene€3BS, DepressiorDEP, Health Concern$iEA, and
Bizarre MentatiorBlZ); personality factor scalesType A BehaviefPA and
CynicismCYN); externalizing scalesAogerANG and Antisocial PracticesASP);
negative self-views (Low Self-Esteeb$E) and important clinical problems area
scales Family Problemd=AM, Work Interferenc@V/RK, and Negative Treatment
Indicators TRT).

The Supplementary Scales are mainly developedddh& measurement or
prediction of an unusual broad range of abnormahanmal traits, and they are
grouped in: factor scalediixietyA and RepressiofR); scales of personal resources
(Ego Strength ScalEs, DominanceDo, and Social Responsibilitire), scales of
adjustment College Maladjustmertt, Posttraumatic Stress Disord@K, Marital

DistressMDS, and Social Discomfoi$OD), scales of angemM¢stility-Ho and



Overcontrolled-HostilityO-H), and scales of gender role identificatidtagculine
Gender RoleGM andFeminine Gender RoIEF).

The results are converted into normalized T-sc@eg,in general terms, T > 65
are clinically significant. Content and supplementacales have good test-retest
coefficients (between .69 and .91), and internakiency coefficients are generally
above .70.

The Portuguese version of the Fibromyalgia Impaoesfionnaire (FIQ;
Burckhardt et al., 1991; Rosado et al., 2006) wssduto evaluate the patients’
disability, or FM impact on quality of life. It ia self-administered questionnaire
measuring specifically work difficulty, pain, fatig, morning tiredness, stiffness,
anxiety, and depression. The maximum score is @aning more disability and
greater impact of the syndrome. The internal coascy of the national version was
a=.81.

To measure the reported pain intensity, we usedNtheerical Rating Scale,
with 11 points (NRS-11), asking the patients te tae pain they felt in the last seven
days, between 0 (“no pain”) and 10 (“the worst ppossible”). This scale has a
generalized clinical use due to simple administrathat favors compliance (Hartrick
et al., 2003).

Data analysis

We conducted K-means non-hierarchical cluster amlypased on the five
MMPI-2 personality psychopathology scales (PSY-&G@R, PSYC, DISCNEGE
and INTR)to identify clusters. We used Chi-Square test enidly the differences
between the clusters in the sociodemographic ndranthordinal variables and a one-
way analysis of variance (ANOVA) to test the diffaces in age and diagnosis

duration. We used Multivariate Analysis of Varian@@lANOVA) to test the
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differences between the clusters in the MMPI-2 eohtand supplementary scales.
Finally, we analyzed the subsample from which weehaealth-related data (impact
of FM and self-reported pain) and used Spearmarledion coefficient to assess the
association between these two variables and tils®pality psychopathology ones.
Results

The K-means cluster analysis identified two clust&luster 1rf = 32) and
Cluster 2 (0 = 24). The clusters have no significant differencesge, diagnosis
duration in years, and sociodemographic varialded, have relevant differences in
the MMPI-2 personality psychopathology dimensio@suster 1 has no clinically
significant scores on the five scales{®65), while Cluster 2 has clinically significant
scores on NEGE and INT$tales. There are also significant differencebatinical
scales, as Cluster 2 shows greater elevationBapression Schizophreniaand
Psychastheniacales, meaning greater anxiety, turmoil and sehgsersonal and
social alienation. The process of clusters congituand its characterization is
detailed in Anonymous (2019). Cluster 1 will bedbdadl “Emotional Vulnerability
Cluster” (EV Cluster) and Cluster 2 will be label&i@motional and Personality
Vulnerability” (EPV Cluster).

[INSERT TABLE 1 HERE]

In the composite of the MMPI-2 supplementary sgales MANOVA showed
significant differences between the two clusterd{WA = .060;F(12,43) = 4.203p
= .000;n%= .540). As we may see in Figure 1, EPV Cluster $igdificantly higher
levels on A, R, Mt, PK, and MDScales, and significantly lower levels on Bxale.
All these scores, except fBnxietyscale, were clinically significant (¥ 65 on R, Mt,
PK, and MDSscales, and ¥ 40 on Do). Both clusters had<T40 on Esscale.

[INSERT FIGURE 1 HERE]
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The MANOVA showed significant differences betweka two clusters in the
MMPI-2 content scales (Wilk'A = .440;F(15,40) = 3.391p = .001;n%par = .560).
As presented in Figure 2, EPV Cluster had signigahigher levels on ANX, OBS,
DEP, LSE, SOD, WRK, an@RT scales, being the scores clinically signific@Bht
65) on ANX, DEP and WRK scales. Both clusters hHadoally significant scores on
HEA.

[INSERT FIGURE 2 HERE]

As the final step, using the data of the subsaifmae37) assessed in the health-
related variables, the Spearman correlation coefficshowed a moderate negative
correlation between DISC and pain level (Table 2).

[INSERT TABLE 2 HERE]
Discussion

The main aim of this study was to identify if psgtigical heterogeneity in a
sample of FM female patients, based on persoraiitypsychopathology features, had
other psychological correlates. This was confirmexlpne cluster was characterized
by clinically significant scores onNegative Emotionality/Neuroticismand
Introversion/Low Positive Emotionalityand also clinically significant scores in
Repression College Maladjustment Post-Traumatic Stress DisordeiMarital
Distress Dominance Gender Role Masculine, Anxietfpepression and Work
Interferencescales, what means a more disturbed profile imgeof general and
emotional maladjustment, symptomatic behaviour angortant clinical problem
areas.

College MaladjustmenPost-Traumatic Stress DisordeandMarital Distress
scales constitute th&eneralized Emotional Distress IndéRutcher et al., 2001;

Graham, 2012)College Maladjustmerdcores have been found to be associated with
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increased stress and lowered social and generatatgnt (Stewart & Cairns, 2002),
and may also indicate, on a global level, thatgbeson has a history of inadequate
coping and functioningPost-Traumatic Stress Disordecale is suggested to be a
measure of general psychopathology, maladjustmeditdgsphoric feelings, more
than a measure of post-traumatic stress disordESDP (Moody & Kish, 1989).
Higher scores of PTSD were related to higher nexsodt and introversion/low
positive emotionality in a law enforcement emplagyesample (Haisch & Meyers,
2004), and to higher general emotional and psydicdd distress and lower ego
strength (Moody & Kish, 1989), which is in line wibur results in the EPV Cluster.

With regard tdMarital Distressscale, in a study with FM patients and their co-
residing partners, these partners, on averagel patigent fatigue significantly lower
than patients (Lyons et al., 2013). So, it seerasiths difficult for the chronic pain
patient partner to correctly estimate the patiemh @nd disability, and this seems to
be worse in the case of FM, as invisibility causiéfgculty for those who interact with
patients, namely, the spouse (Soderberg et al3)20fcreased partner burden was
associated with lower levels of partner supporthiem FM group, and not in another
chronic pain sample with obvious disability and meiderstood etiology, seeming
that the uncertain and not obvious features of F&§ imarm these patients and their
partner’s relation (Reich et al., 2006).

Depressionand Anxiety negatively affect the daily living, and have been
significantly associated with future negative hHealtitcomes. Tesio et al. (2018) have
found an extensive prevalence of clinically sigrafit depressive and anxiety
symptoms in FM patients, both present in about 608%e sample, and that depressive
symptoms have a negative effect on both physiahlraental components of quality

of life.
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Repressiorscale is better discussed in a conjoint interpa@tatith Anxiety
scale which provides a picture about the level of emalogistress and how it is
handled, more or less defensively. Comparing tleediwsters at this level, their mean
scores show that they are both likely to be expemg a mild level of emotional
distress, but while the EV Cluster shows adequessurces for coping with the
problems and is likely to externalize these prolsigtime EPV Cluster seems like trying
to inhibit or supress any awareness of the problenmattern that may reflect more
chronic problems in patients who are defensiveqratded (Greene, 2011).

TheWork Interferencescale refers to a wide variety of attitudes arttblvers
that are likely to contribute to poor work performea, as low self-confidence, poor
concentration, obsessiveness, tension, indecissgem®t having strong achievement
orientation and possibly having negative attitual@ard coworkers (Graham, 2012).
So, it encompasses a whole set of features beyoridemvironment directly, as other
correlates of the scale include lacking energyndpeinable to cope with stress, and
feeling overwhelmed, insecure, helpless, worried, f@arful (Barthlow et al., 2004).
Although several studies focus the difficulties Rvdbmen feel toward the work
environment, and decreased work hability (Henrikssbal., 2005; Mannerkorpi &
Gard, 2012), EV Cluster does not show relevanti¢eue this scale. Finally, the
significantly low scores of EPV Cluster @ender Role-Masculinend onDominance
scales go along the same meaning of lack of agseess and low self-confidence in
the personal and social role (Greene, 2011).

Apart from heterogeneity, it was still possible ittentify which aspects
represent common features of FM patients, as bhisters are characterized by
clinically elevated scores dfiealth Concernscale and clinically low scores &go

Strengthscale. Thédealth Concernscale is normally elevated in chronic pain patients
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(Keller & Butcher, 1991; Slesinger et al., 2003)t it goes beyond physical concerns
clearly associated with the health problems, antebeeflects the psychological
representation of health problems. In a sampleoofchronic pain, victims of work
bullying, the group with the lowest exposure speafegative actions had a more
disturbed MMPI-2 clinical profile, and significagthigher anxiety, depression and
health concerns, showing this scale is associatgéd psychological suffering
(Matthiesen & Einarsen, 2001). TEgo Strengtlscale is a useful assessment device
of adaptability and personal resourcefulness (Bart853), and the relationship of the
scale scores with therapeutic outcomes in severakevalidating samples led to the
conclusion that previous ego strength is a sigaficeterminant of personality change
in psychotherapy. In a wide sample of medical sttgle¢he ego strength score, along
with other two variables, determined 37% of varet the total score of mental
health (Jamil et al., 2015).

Finally, there was only one significant correlatlmgtween the five personality
psychopathology variables and the health-relateés,ora moderate negative
correlation ofDisconstraintwith pain level. It seems relevant that, in gehettze
personality features did not show any associatiothése more physical symptoms.
This finding is inconsistent with Neuroticism beiagsociated with higher chronic
pain (Bucout et al., 2017) and higher FM impact ayriptom severity in FM patients
(Malin & Littlejohn, 2012; Seto et al., 2019). Howe, it is in line with Vendrig et al.
(2000), in which lower levels dntroversion/Low Positive Emotionaliscales did not
correlate with pain intensity and self-reportedadiity, and with Type D personality
being much more strongly associated with poor mdwalth than with poor physical
health (Ablin et al., 2016; van Middentorp et @0D16).Disconstrainf at a moderate

level, pertains to sensation seeking, activity uaéxlisinhibition, spontaneity, broad
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interests, and higher pain may hinder this “freedoiriving” and lead to more
rigidness and a more constrained way of life. br@ader sense, beyond personality
studies, this is also in line with results in whibk severity of psychological symptoms
is not linearly related with the severity of phydisymptoms (Docampo et al., 2013;
Follick et al., 2016; Giesecke et al; 2003; Vincenal, 2014; Wilson et al., 2009).

The notion that FM patients may be very differenth@ psychological level,
concerning personality and psychopathological feastiuhat may compromise any
regular chronic pain treatment, brings a relevauptiication for intervention with these
patients. The EPV Cluster has greater emotionaficdifies and structural
vulnerability, which reflects in higher behaviourahd adaptive difficulties (e.qg.,
interpersonal, family and work relations). Theserendisturbed patients, with more
stable and structural relevant personality featams other psychological negative
correlates, probably need a deeper and more pretbpgychological intervention,
comparing with a more standard psychological irgeton that may serve less
disturbed patients. Finally, in our point of vieis almost lack of association between
personality features and health-related varialde@mportant because it may support
the possible role of psychological aspects as ppedients for FM, more stable and
structural, and not merely resulting from disapiind pain.

This study has some limitations, mainly the sardpigension, which may have
limited the statistical significance of the findsygand data from FM impact and pain
level not available from the whole sample. The dangpcomposed by women only,
what makes the interpretations appropriate to ferkll patients only. The health-
related features — FM impact and pain — was selbited, and it would be important
to compare them with more objective physical inthca As positive aspects, we have

a FM community sample, with a homogeneous age rdrgeur best knowledge it is
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also the first study exploring the heterogeneitysymptomatic behaviour, general
maladjustment and relevant clinical problem arddshb patients, based exclusively
on structural and relatively stable personality gh®pathology features, assessed
through the MMPI-2 content and supplementary scales
In future research it would be important to studizerence to treatments — both
medical and psychological interventions — and inegit results in FM patients, and
relate them to the personality and psychopatholegyures. In the same vein, to
monitor the clinical progress and test the expestadility of the personality features.
Finally, it would be interesting to assess the eéomal and relational features with
implicit personality techniques.
References
Anonymous (2019). Details omitted for double-blnegiewing.
Ablin, J. N., Buskila, D., Van Houdenhove, B., Legt P., Atzeni, F., & Sarzi-Puttini,
P. (2012). Is fibromyalgia a discrete entig@toimmunity Review41(8), 585-
588. doi:10.1016/j.autrev.2011.10.018
Ablin, J. N., Zohar, A. H., Zaraya-Blum, R., & Bukk D. (2016). Distinctive
personality profiles of fibromyalgia and chronicifme syndrome patients.
Peer] 4, e2421. doi:10.7717/peerj.2421
Arnold, L. M., Choy, E., Clauw, D. J., Goldenbemy, L., Harris, R. E, Helfenstein,
M. Jr., ... Wang, G. (2016). Fibromyalgia and chrgoéin syndromes: a white
paper detailing current challenges in the fi€tnical Journal of Pain 32(9),
737-746. doi:10.1097/AJP.0000000000000354
Barron, F. (1953). An ego strength scale which jgtsdesponse to psychotherapy.

Journal of Consulting Psychology7(5), 327-333. doi:10.1037/h0061962



17

Barthlow, D. L., Graham, J. R., Ben-Porath, Y.&McNulty, J. L. (2004). Construct
validity of the MMPI-2 College Maladjustment (Mtc&le.Assessment, 13),
251-262. doi:10.1177/1073191104268317

Bucourt, E., Martaillé, V., Mulleman, D., Goupille?., Joncker-Vannier, 1.,
Huttenberger, B., Reveillere, C., Courtois, R. (Z0XComparison of the Big
Five personality traits in fiboromyalgia and otheeumatic disease3oint Bone

Spine 84203-207. doi:10.1016/j.jbspin.2016.03.006

Burckhardt, C. S., Clark, S. R., & Bennett, R. M991). The Fibromyalgia Impact
Questionnaire: development and validatidournal of Rheumatology 8(5),
728-733.

Butcher, J. N., Dahlstrom, W. G., Graham, J. Rliegen, A., & Kaemmer, B. (2001).
The Minnesota Multiphasic Personality Inventory®MPI-2): manual for
administration and scoringMinneapolis: University of Minnesota Press.

Claros, L. B., Cafio, M. M., Presa, A. M., BarceloF., Sataman, P. C., Roca, J. P., ...
& Pamias, M. J. (2006). Clinical profiles in fibrgaigia patients of the
community mental health center. a predictive inagxpsychopathological
severity.Actas Espafiolas de Psiquiatria,,34.2-122.

Docampo, E., Collado, A., Escaramis, J., CarbodglRivera, J., Vidal, J., ... Estivill,
X. (2013). Cluster analysis of clinical data idées fiboromyalgia subgroups.
PL0oS One8(9), e74873. doi:10.1371/journal.pone.0074873

Eich, W., Hartmann, M., Muller, A., & Fischer, H2q00). The role of psychosocial
factors in fibromyalgia syndrom&candinavian Journal of Rheumatolog$,
30-31. doi:10.1080/030097400446607

Follick, B. T., Cherry, B. J., Rutledge, D. N., ##tWatson, L., & Jones, C. J. (2016).

Heterogeneity in fiboromyalgia based upon cognitwvel physical performance



18

and psychological symptomologjournal of the American Association of Nurse
Practitioners, 281), 19-30. doi:10.1002/2327-6924.12270

Giesecke, T., Williams, D. A., Harris, R. E., Cupps R., Tian, X., Tian, T. X., ...
Clauw, D. (2003). Subgrouping of fiboromyalgia patgeon the basis of pressure-
pain thresholds and psychological factofsthritis & Rheumatism48(10),
2916-2922. doi:10.1002/art.11272

Gormsen, L., Rosenberg, R., Bach, F. W., & JenBe§, (2010). Depression, anxiety,
health-related quality of life and pain in patientish chronic fiboromyalgia and
neuropathic pain. European Journal of Pain, 12), 127.e1-127.e8.
doi:10.1016/j.ejpain.2009.03.010

Graham, J. R. (2012MMPI-2: Assessing personality and psychopathol@iyed.).
New York: Oxford University Press.

Greene, R. L. (2011)The MMPI-2/MMPI-2-RF: an interpretive manué®™ ed.).
Needham Heights: Allyn & Bacon.

Haisch, D. C., & Meyers, L. S. (2004). MMPI-2 assa$sposttraumatic stress disorder
related to job stress, coping, and personalityolitp agenciesStress & Health,
20(4), 223-229. doi:10.1002/smi.1020

Hartrick, C. T., Kovan, J. P. & Shapiro, S. (200Bhe numerical rating scale for
clinical pain measurement: a ratio measuRen Practice 3(4), 310-316.
doi:10.1111/j.1530-7085.2003.03034.x

Hauser, W., & Fitzcharles, M. A. (2018). Facts amgths pertaining to fibromyalgia.
Dialogues in Clinical Neuroscience, @(), 53-62.

Hauser, W., Sarzi-Puttini, P., & Fitzcharles, M. (2019). Fibromyalgia syndrome:
under-, over- and misdiagnos@linical and Experimental Rheumatolodd/,

90-97.



19

Heidari, F., Afshari, M., & Moosazadeh, M. (201Prevalence of fibromyalgia in
general population and patients, a systematic wevaand meta-analysis.
Rheumatology International, 8), 1527-1539. doi:10.1007/s00296-017-3725-
2

Henriksson, C. M., Liedberg, G. M., & Gerdle, BO@). Women with fiboromyalgia:
work and rehabilitation.Disability and Rehabilitation, 212), 685-695.
doi:10.1080/ 09638280400009089

Jamil, L., Vahid, M. A., Dehghani, M. & Habibi, M2015). The mental health through
psychodynamic perspective: the relationship betwdwn ego strength, the
defense styles, and the object relations to mdwalth. Iranian Journal of
Psychiatry and Clinical Psychology, @), 144-154.

Jones, G. T., Atzeni, F., Beasley, M., FluR3, ErzBRAuttini, P. & Macfarlane, G. J.
(2015). The prevalence of fiboromyalgia in the gahpopulation: a comparison
of the American College of Rheumatology 1990, 20489¢ modified 2010
classification criteria. Arthritis & Rheumatology, €2), 568-575.
doi:10.1002/art.38905

Kato, K., Sullivan, P. F., Evengard, B., & Peders¢nL. (2009). A population-based
twin study of functional somatic syndromdasychological Medicine, §9),
497-505. doi:10.1017/S0033291708003784

Keller, L. S., & Butcher, J. N. (1991Assessment of chronic pain patient with the
MMPI-2. Minneapolis: University of Minnesota Press.

Keller, D., Gracia, M., & Cladellas, R. (2011). $ytes of patients with fibromyalgia,
psychopathological characteristics and quality ité. IActas Espafiolas de

Psiquiatria, 395), 273-279.



20

Loevinger, B., Shirtcliff, E. A., Muller, D., Alorg C., & Coe, C. L. (2012).
Delineating psychological and biomedical profilee & heterogeneous
fibromyalgia population using cluster analysidinical Rheumatology, 32),
677-685. doi:10.1007/s10067-011-1912-1

Lyons, K. S., Jones, K. D., Bennett, R. M, Hiatt(5, & Sayer, A. G. (2013). Couple
perceptions of fibromyalgia symptoms: the role @menunication. Pain,
154(11), 2417-2426. doi:10.1016/j.pain.2013.07.018

Malin, K., & Littlejohn, G. O. (2012). Neuroticism young women with fibromyalgia
links to key clinical featurefain Research and TreatmeAirticle ID 730741,

7 pages doi:10.1155/2012/730741

Mannerkorpi, K., & Gard, G. (2012). Hinders for tiomed work among persons with
fiboromyalgia.BMC Musculoskeletal Disorder$3, 96. doi:10.1186/1471-2474-
13-96

Matthiesen, S. B., & Einarsen, S. (2001). MMPI-2fogurations among victims of
bullying at work.European Journal of Work and Organizational Psyolggl
10(4), 467-484. doi:10.1080/13594320143000753

Moody, D. R., & Kish, G. B. (1989). Clinical meagirof the Keane PTSD Scale.
Journal of Clinical Psychology, 4%), 542-546. do0i:10.1002/1097-
4679(198907)45:4<542::aid-jclp2270450407>3.0.co;2-d

Novo, R., Gonzalez, B., Peres, R., & Aguiar, P.124). A meta-analysis of studies
with the Minnesota Multiphasic Personality Invertar fiboromyalgia patients.
Personality and Individual Differences, 116, 96-108.
doi:10.1016/j.paid.2017.04.026

Novo, R., Gonzalez, B., Peres, R., & Aguiar, P.1{@f). Corrigendum to “A meta-

analysis of studies with the Minnesota MultiphaBiersonality Inventory in



21

fiboromyalgia patients”.Personality and Individual Differences, 11354.
doi:10.1016/j.paid.2017.07.022

Reich, J. W., Olmsted, M. E., & van PuymbroeckMC.(2006). lliness uncertainty,
partner caregiver burden and support, and reldtipnssatisfaction in
fibromyalgia and osteoarthritis patiemsthritis and Rheumatism, §b), 86-93.
doi:10.1002/art.21700

Rosado, M., Pereira, J., Fonseca, J., & Brancq2@06). Adaptacao cultural e
validacdo do “Fibromyalgia Impact Questionnaire” versao portuguesa
[Cultural adaptation and validation of the “Fibroahyia Impact Questionnaire”
— Portuguese versiomcta Reumatolégica Portuguesa,(3), 157-165.

Schoenfeld-Smith, K., Nicassio, P. M., Radojevic, ¥ Patterson, T. L. (1995).
Multiaxial taxonomy of fibromyalgia syndrome patienJournal of Clinical
Psychology in Medical Setting&2), 149-166. doi:10.1007/BF01988640

Seto. A., Han, X., Price, L.L., Harvey, W.F., BanmuR.R., & Wang, C. (2019). The
role of personality in patients with fiboromyalgfalinical Rheumatology38,
149-157. doi: 10.1007/s10067-018-4316-7

Slesinger, D., Archer, R. P., & Duane, W. (2002MM-2 characteristics in a chronic
pain populationAssessment(&), 406-414d0i:10.1177/1073191102238153

Silva, D., Novo, R., Prazeres, N., & Pires, R. @00nventario Multifasico de
Personalidade de Minnesota (Adultos): versdo expental portuguesa do
MMPI-2 [Minnesota Multiphasic Personality Inventory (AdultBortuguese
experimental version of MMPIL2Lisboa: Centro de Investigacao em Psicologia

e Faculdade de Psicologia da Universidade de Lisboa



22

Soderberg, S., Strand, M., Haapala, M., & LundniBar{2003). Living with a woman
with fiboromyalgia from the perspective of the hustalournal of Advanced
Nursing, 422), 143-150. doi:10.1046/j.1365-2648.2003.02597 .x

Souza, J. B., Goffaux, P., Julien, N., Potvin,Gharest, J., & Marchand, S. (2009).
Fibromyalgia subgroups: profiling distinct subgreugsing the Fibromyalgia
Impact Questionnaire. A preliminary stud®®heumatology Internationg29(5),
509-515. doi:10.1007/s00296-008-0722-5

Stewart, D. W., & Cairns, S. L. (2002). Objectiversus subjective evaluation of
student distress at intake: Considerations for selimg centersJournal of
College Student Development(3]3 386-394.

Tesio, V., Di Tella, M., Ghiggta, Romeo, A, Colonna, F, Fusaro, E, Gemini@nj
Castelli,L. (2018). Alexithymia and depression affect gyatif life in patients
with chronic pain: A study on 205 patients with @ilmyalgia. Frontiers in
Psychobgy, 9:442. doi:10.3389/fpsyg.2018.00442

Thiagarajah, A. S., Guymer, E. K., Leech, M., &tlgfohn, G. O. (2014). The
relationship between fibromyalgia, stress and degpo@: why does stress lead
to fibromyalgia in some patientsInternational Journal of Clinical
Rheumatology9(4), 371-384. doi:10.2217/1JR.14.30

Thieme, K., Mathys, M., & Turk, D. C. (2017). Eviused-based guidelines on the
treatment of fiboromyalgia patients: are they caesisand if not, why not? Have
effective psychological treatments been overlookéolPnal of Pain 18(7),
747-756. doi:10.1016/j.jpain.2016.12.006

Van Den Houte, M., Luyckx, K., Van Oudenhove, Ladgerts, K., Van Diest, |., De
Bie, J., & Van den Bergh, O. (2017). Differentigtiprogress in a clinical group

of fibromyalgia patients during and following a mobmponent treatment



23

program.  Journal of Psychosomatic Research 98, 47-54.
doi:10.1016/j.jpsychores. 2017.05.004

Van Houdenhove, B., Luyten, P., & Egle, U. T. (2D0Stress as a key concept in
chronic widespread pain and fatigue disordévsirnal of Musculoskeletal Pain
17(4), 390-399. doi: 10.3109/10582450903284745

van Middendorp, H., Kool, M. B., van Beugen, S.nbket, J., Lumley, M. A., &
Geenen, R. (2016). Prevalence and relevance of Typpersonality in
fioromyalgia. General Hospital Psychiatryy 39, 66-72. doi:
10.1016/j.genhosppsych.2015.11.006

Vendrig, A. A., Derksen, J. J.,, & Mey, H. R. (2000MMPI-2 personality
psychopathology five (PSY-5) and prediction of tneent outcome for patients
with chronic back painlournal of Personality Assessmert(3), 423-438. doi:
10.1207/S15327752JPA7403—-6

Verra, M. L., Angst, F., Brioschi, R., Lehmann, Keefe, F. J.., Staal. J. B., de Bie,
R. A., & Aeschlimann, A. (2009). Does classificatiof persons with
fibromyalgia into Multidimensional Pain Inventorylsgroups detect differences
in outcome after a standard chronic pain managepregram?ain Research
& Managementl4(6), 445-453. doi: 10.1186/1471-2474-13-155

Vincent, A., Hoskin, T. L., Whipple, M. O., Clauw, J., Barton, D. L., Benzo, R. P.,
& Williams, D. A. (2014). OMERACT-based fibromyalgsymptom subgroups:
an exploratory cluster analysisrthritis Research & Therapyl6(5), 463. doi:
10.1186/s13075-014-0463-7

Walen, H. R., Cronan, T. A., Serber, E. R., Grqgdss& Oliver, K. (2002). Subgroups

of fiboromyalgia patients: evidence for heteroggneihd an examination of



24

differential effects following a community-basedtdrvention. Journal of
Musculoskeletal Pairl0(3), 9-32. doi: 10.1300/J094v10n03_02

Wilson, H. D., Robinson, J. P., & Turk, D. C. (200%oward the identification of
symptom patterns in people with fioromyalghathritis and Rheumatism, ¢4),
527-534. doi: 10.1002/art.24163

Wolfe, F., Brahler, E., Hinz, A., & Hauser, W. (&)1 Fibromyalgia prevalence,
somatic symptom reporting, and the dimensionalify polysymptomatic
distress: results from a survey of the general |adjoun. Arthritis Care &

Research65(5), 777-785. doi:10.1002/acr.21931

Wolfe, F., Clauw, D., Fitzcharles, M., Goldenbdry, Hauser, H., Katz, R., Mease,

P., Russell, A., Russell, I., Walitt, B. (2018016 Revisions to the 2010/2011
Fibromyalgia Diagnostic Criteria Seminars in Arthritis and Rheumatism

46(3), 319-329. doi:10.1016/j.semarthrit.2016.08.01

Yunus, M. B. (2007). Fibromyalgia and overlappingotders: the unifying concept
of central sensitivity syndromeSeminars in Arthritis and Rheumatisg®(6),

339-356. doi: 10.1016/j.semarthrit.2006.12.009



Table 1

Sociodemographic and health characteristics of Fvtipipants
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Cluster 1: EV*

Cluster 2: EPV**

(n=32) (n=24)
M SD M SD F p
Age 44.38 9.34 48.04 9.22 214 250
Diagnosis duration 4.98 2.56 5.78 3.66 .896  .348
f % f % x p

Marital Status 221 331

Single 5 15.6 2 8.3

Married/cohabiting 21 65.6 20 83,3

Divorced/separated 6 18.8 2 8.3
Educational level

1stcycle 0 0 2 8.3 5.65 .464

2" cycle 2 6.3 2 8.3

3 cycle 3 9.4 4 16.7

Secondary 12 37.5 7 29.2

Bachelor 1 3.1 2 8.3

University graduation 12 37.5 5 20.8

Master 2 6.3 2 8.3
Occupational status 2.34 505

Working 22 68.8 15 62.5

Unemployed 4 12.5 1 4.2

Retired 4 12.5 5 20.8

Other 2 6.3 3 12.5

Note.*EV = Emotional Vulnerability. **EPV = Emotionalral Personality Vulnerability.
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Figure 1.MMPI-2 Supplementary scales profiles for Clusteentl 2
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Figure 2. MMPI-2 Content scales profiles for Clusté and 2
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Table 2

Descriptive statistics and correlatiomg or Health measures and Personality Scales

(PSY-5)

M SD FIQ NRS-11
1. Impact of disease (FIQ) 59.87 12.9¢ -
2. Pain Intensity (NRS-11) g.3( 158 .583** -
3. AGGR 52.70 8.63 -.075 -.170
4. PSYC 56.84 9.27 .186 -.070
5. DISC 46.92 7.94 216 -.356*
6. NEGE 5851 10.76€ .263 152
7. INTR 54.59 0.98 .252 139

Note.(n = 37)rs = Spearman rank order correlati&Q = Fibromyalgia Impact
Questionnaire; NRS-11 = Numerical Rating Scale; R5€Aggressivenes®SYC =
PsychoticismDISC =Disconstrainf NEGE =Negative Emotionality/NeuroticiStiNTR =
Introversion/Low Positive Emotionality

*p <.05. % p< .01l



