Personality and Individual Differences 116 (2017) 96–108

Contents lists available at ScienceDirect

Personality and Individual Differences
journal homepage: www.elsevier.com/locate/paid

Review

A meta-analysis of studies with the Minnesota Multiphasic Personality
Inventory in ﬁbromyalgia patients
Rosa Novo a, Bárbara Gonzalez b,⁎, Rodrigo Peres c, Pedro Aguiar d
a

Faculdade de Psicologia, Universidade de Lisboa – Alameda da Universidade, 1649-013 Lisboa, Portugal
COPELABS (ULHT), Campo Grande, 376, 1749-024 Lisboa, Portugal
Instituto de Psicologia, Av. Pará, 1720 Umuarama, 38400-902, Uberlândia/MG, Brazil
d
Escola Nacional de Saúde Pública, Av. Padre Cruz, 1600-560 Lisboa, Portugal
b
c

a r t i c l e

i n f o

Article history:
Received 2 September 2016
Received in revised form 30 January 2017
Accepted 13 April 2017
Available online xxxx
Keywords:
Fibromyalgia
MMPI
Meta-analysis
Personality traits
Psychopathology

a b s t r a c t
The Minnesota Multiphasic Personality Inventory (MMPI) has been widely used to assess personality and psychopathology in patients diagnosed with ﬁbromyalgia, and the results have been contradictory. This work
aims primarily at analysing whether the available empirical results with this instrument allow for a conclusion
about personality traits and psychopathology of patients with ﬁbromyalgia. Complementary, we evaluated
whether the MMPI was able to discriminate these patients from healthy control groups. We carried a search
on Medline, PsycINFO and Cochrane Database of Systematic Reviews, about studies evaluating personality and
psychopathology of ﬁbromyalgia patients with the MMPI, and the reference lists of retrieved studies were
scanned for additional articles. A total of 11 studies fulﬁlled the inclusion criteria and were included. The hypochondriasis, depression, hysteria and schizophrenia scales were the more frequently elevated clinical scales
across the included studies. A statistically signiﬁcant heterogeneity was observed in all clinical scales. This
meta-analysis conﬁrmed the existence of a signiﬁcant elevation in the neurotic triad. The considerable heterogeneity suggests that the ﬁbromyalgia population is a heterogeneous group regarding personality and psychopathology proﬁles. The MMPI showed to be able to discriminate female patients with ﬁbromyalgia from healthy
volunteers.
© 2017 Elsevier Ltd. All rights reserved.

1. Introduction
Fibromyalgia (FM) is a common chronic syndrome mainly characterized by widespread musculoskeletal pain (Malin & Littlejohn, 2012;
Staud, 2007). Its prevalence varies from 2 to 4% in the general population and is considerably higher in women than in men (ratio of 9:1, respectively), according to Fitzcharles and Yunus (2012). Although it has
become very probable that the illness has a neurobiological substrate including subtle disturbances in physiological regulatory systems (Van
Houdenhove & Luyten, 2007), and dysfunctions in the nervous system
pain processing may explain the constant pain in the absence of tissue
damage (Bellato et al., 2012), the etiology of ﬁbromyalgia remains
unknown.
Fibromyalgia was deﬁned by the American College of Rheumatology
(ACR) 1990 classiﬁcation criteria as the presence of widespread pain for
at least 3 months, combined with tenderness in 11 or more of 18 speciﬁc
anatomical points, known as tender points, when a pressure of 4 kg/cm
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is applied (Wolfe et al., 1990). The pain often co-exists with other symptoms, such as fatigue, poor quality sleep, cognitive disturbance and
emotional distress (Malin & Littlejohn, 2012). Although the 1990 ACR
classiﬁcation has been the predominant diagnostic criteria, these
criteria are broad and non-speciﬁc, resulting in a high variability
among diagnosed individuals (Wilson, Robinson, & Turk, 2009), not
only in the symptomology but also in the underlying biologic, psychological, and cognitive factors (Giesecke et al., 2003).
Despite the lack of consensus among clinicians and researchers, the
role of a complex interaction between biological, psychological and social factors in the onset and evolution of ﬁbromyalgia is generally accepted (Bernardy, Klose, Busch, Choy, & Häuser, 2013; Eich, Hartmann,
Muller, & Fischer, 2000; Thieme, Turk, Gracely, Maixner, & Flor, 2015).
A biopsychosocial model of the etiology and pathogenesis of FM has
been proposed, in which physiological, psychological and social factors
are interacting in different ways and at different stages, as precipitating,
predisposing, and perpetuating, suggesting that multiple pathways may
lead to the causation and persistence of the illness (Eich et al., 2000). As
a psychological factor, personality may play a role as predisposing and
perpetuating (Van Houdenhove, Kempke, & Luyten, 2010; Van
Houdenhove, Luyten, & Egle, 2009). Within this framework, FM can be
conceptualized as the end stage of an accumulation of biological and
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psychosocial vulnerability factors, over time, which have a formative inﬂuence on the development of the locomotor system and lead, in interaction with later stress, to dysfunctional states (Eich et al., 2000). In the
same vein, Thiagarajah, Guymer, Leech, and Littlejohn (2014) have conceptualized a diathesis-stress model of ﬁbromyalgia that implies an understanding of vulnerability factors to ﬁbromyalgia, which contribute
towards the perpetuation of a pathological response to a stressor. The
symptoms of ﬁbromyalgia and stress would then contribute to the prolongation of symptoms, as the pain from ﬁbromyalgia could continue to
be a source of physical stress and chronic stress symptoms could feed
back into the HPA axis.
Research has found heterogeneity in FM samples, with differences
between patients in a continuum of physical disability and psychological distress. Thieme, Turk, and Flor (2004) identiﬁed three subgroups
of ﬁbromyalgia patients: dysfunctional, with greater pain severity and
interference, greater psychological distress and lower activity, interpersonally distressed, and adaptive copers, with lower pain severity and interference and less distress. Giesecke et al. (2003) found a group of
ﬁbromyalgia patients who exhibit extreme tenderness but lack any associated psychological/cognitive factors, an intermediate group with
moderate tenderness and normal mood, and a group in whom mood
and cognitive factors may be signiﬁcantly inﬂuencing the symptom expression and report. Thus, studies have found diversity not only in clinical symptoms of FM patients, but also in the relative contribution of
associated biological and psychological factors.
Pertaining to psychopathology in FM, ﬁbromyalgia has been linked
to mood disorders in 50–70% of patients, more precisely, with major depression (Arnold et al., 2006; Arroita et al., 2009) anxiety disorders
(Raphael, Janal, Nayak, Schwartz, & Gallagher, 2006) and a prevalence
rate of any psychiatric disorder signiﬁcantly higher than the one of
healthy control subjects and the estimated prevalence in the general
population (Uguz et al., 2010). The prevalence rate of personality disorders has ranged from 31.1% (Uguz et al., 2010) and 8.7% only (Thieme et
al., 2004). However, it is worth mentioning that the higher rates of psychiatric comorbidities may be biased by the fact that most studies with
FM have used clinical samples of tertiary-care centers (Williams &
Clauw, 2009).
In comparison with rheumatoid arthritis, which has been the most
used chronic pain group in studies with FM, the FM samples has
shown more depression (Wolfe & Michaud, 2009), more depression
and anxiety (Ramundo, 2000; Walker et al., 1997), less mental health
(Salafﬁ et al., 2009), and more alexithymia (Sayar, Gulec, & Topbas,
2004). However, some studies have found no differences between the
two conditions in depression (Ahles, Yunus, & Masi, 1987; Çeliker &
Borman, 2001; Oﬂuoglu et al., 2005) and in lifetime history of any psychiatric disorder (Ahles, Khan, Yunus, Spiegel, & Masi, 1991).
Studies have found differences within the ﬁbromyalgia patients,
varying from patients showing no evidence of psychological disturbance to patients with severe disturbance (Belenguer, Ramos-Casals,
Siso, & Rivera, 2009; Claros et al., 2006; Oswald, Salemi, Michel, &
Sprott, 2008; Souza et al., 2009), and, accordingly to Raphael et al.
(2006), FM group and women without FM had similar risk of lifetime
major depression disorder.
In respect of personality, several studies have found higher neuroticism in FM patients than in healthy controls (Malt, Olafsson,
Lund, & Ursin, 2002; Martín, Luque, Solé, Mengual, & Granados,
2000; Martin-McAllen, 1997).
2. The Minnesota Multiphasic Personality Inventory and ﬁbromyalgia
The Minnesota Multiphasic Personality Inventory (MMPI) is the
most widely used self-report questionnaire for the assessment of personality and psychopathological features in adults, in several contexts
(Graham, 2011; Greene, 2000). This inventory has been extensively
used in the medical setting, in health and chronic disease contexts
(Arbisi & Butcher, 2004; Ardiç & Toraman, 2002; Malin & Littlejohn,
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2012), leading to a collection of substantial empiric data. These data
provide an objective basis for the inferences based on the MMPI regarding emotional reactions, psychological characteristics, and personality
traits of medical patients. Globally, the research of personality factors
in the assessment of chronic pain has been one of the most common
uses of MMPI, having demonstrated that the chronic patients' patterns
are virtually the same cross-culturally (Arbisi & Butcher, 2004).
Pertaining to chronic pain, Keller and Butcher (1991) have found a predominant MMPI clinical proﬁle in the chronic pain patients, mainly
characterized by elevations in scales that identify features related to hypochondriasis, hysteria and depression, which have been named neurotic triad.
The MMPI has revealed signiﬁcant differences between patients
with ﬁbromyalgia and healthy individuals, with the former presenting
more elevations in the clinical proﬁle (e.g., Gonzalez, Baptista, Branco,
& Novo, 2015; Pérez-Pareja, Sesé, González-Ordi, & Palmer, 2010;
Vural, Berkol, Erdogdu, Kucukserat & Aksoy, 2014). In some cases, FM
group has clinically signiﬁcant elevations in several scales (Gonzalez,
2014; Pérez-Pareja et al., 2010), whereas in other cases, although significantly higher than healthy controls, only two scales are clinically elevated in the FM group (e.g., Vural, Berkol, Erdogdu, Kucukserat &
Aksoy, 2014). MMPI has also identiﬁed different proﬁles among ﬁbromyalgia patients, namely the normal proﬁle, (i.e., no clinical signiﬁcant
score), a chronic pain typical proﬁle (i.e., with features associated to hypochondriasis and hysteria, and depression), and, in some cases, a concomitant elevation of other clinical scales (i.e., elevation of at least four
clinical scales), identifying a psychopathological proﬁle (Ahles, Yunus,
Riley, Bradley, & Masi, 1984; Bennett et al., 1996; Carette et al., 1994;
Porter-Mofﬁtt et al., 2006; Yunus, Ahles, Aldag, & Masi, 1991).
The number of identiﬁed proﬁle types varied between two (Claros et
al., 2006) and four (e.g., Porter-Mofﬁtt et al., 2006), and the proportion
of patients in each proﬁle type varied across the studies, with some
studies founding a huge prevalence of psychopathological proﬁle
(Claros et al., 2006; Porter-Mofﬁtt et al., 2006) and others founding a
small prevalence of psychopathological proﬁle (Yunus et al., 1991)
and a predominant normal proﬁle (Ahles, Yunus, Gaulier, Riley, &
Masi, 1986). Moreover, whereas some studies identiﬁed a neurotic
triad proﬁle, the most commonly associated with chronic pain
(Ellertsen, Værøy, Endresen, & Førre, 1991; Gonzalez et al., 2015), others
identiﬁed a Conversion V proﬁle (Bennett et al., 1996; Binder et al., 2000;
Claros et al., 2006), in which hypochondriasis and hysteria are signiﬁcantly elevated and greater than depression by eight or more points,
meaning that psychological suffering would be translated into enhanced physical symptoms. Finally, within the psychopathological proﬁle, the clinically signiﬁcant elevations range from four (e.g., Johnson et
al., 2010; Trygg, Lundberg, Rosenlund, Timpka, & Gerdle, 2002) to seven
(e.g., Claros et al., 2006; Kaplan, Meadows, Vincent, Logigian, & Steere,
1992).
In respect of comparison with rheumatoid arthritis, the FM group
has shown higher scores in several clinical scales (Ahles et al., 1984;
Payne et al., 1982; Wolfe et al., 1984), and FM group have less patients
with the normal proﬁle (Wolfe et al., 1984), and more patients with
the psychopathological proﬁle (Ahles et al., 1984) than rheumatoid arthritis patients. FM group has higher scores than other pain groups
with chronic non widespread pain in four or more clinical scales
(Pérez-Pareja et al., 2010; Porter-Mofﬁtt et al., 2006; Trygg et al., 2002).
In conclusion, there is a considerable diversity in the syndrome of ﬁbromyalgia, in what concerns the association between physical symptoms and psychopathological features. The data about personality
proﬁles in FM and differences between ﬁbromyalgia and healthy controls is also inconclusive. To our best knowledge, there is no meta-analysis of psychopathology and/or personality in ﬁbromyalgia, which
would help clarify these distinct and contradictory ﬁndings, coming
from different kinds of samples and assessment methods.
Concerning the psychometric instruments used to assess psychopathology and personality in FM samples, the majority of them assess a
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particular aspect only (e.g., depression, anxiety, or alexithymia), and assess symptomatology more than extended personality proﬁles, i.e.,
without considering the relation among different features. And, what
is most important, they do not control test-taking attitudes, accuracy
and other validity aspects of the responses. Concerning to FM, some authors highlight the risk of malingering, as a clinical condition that lack a
clear organic basis, which make difﬁcult to obtain an objective measure
of pain and disability (Pérez-Pareja et al., 2010; Vural, Berkol, Erdogdu,
Kucukserat & Aksoy, 2014). Mittenberg, Patton, Canyock, and Condit
(2002) state that simulation may be present in up to 35% of FM cases.
MMPI is a multiphasic instrument that overcomes these limitations,
as it comprises several personality and psychopathology dimensions,
and enables the control of response attitudes and protocols validity.
The MMPI allows the assessment of normal or pathological features of
symptomatology intensity and, simultaneously, the relative importance
of different psychological and psychopathological characteristics (e.g., if
“body focused” anxiety about health and illness, as signalled by hypochondriasis scale, is or is not greater than negative emotionality and distress, as signalled by depression scale, and still if this distress
signiﬁcantly impairs cognitive functioning, which may be signalled by
psychasthenia and schizophrenia scales. MMPI has several scales to control response tendencies and response consistency throughout the test,
and proﬁle validity (e.g., tendency to insincerity and to pathology denial
or exacerbation) (Graham, 2011; Greene, 2000). Therefore, it has been
used to detect malingering of pain (Arbisi & Butcher, 2004) and it is considered an appropriate and useful instrument for a clinical assessment
of ﬁbromyalgia (Belenguer et al., 2009; Trygg et al., 2002) and to characterize a speciﬁc pattern of responding of ﬁbromyalgia patients (PérezPareja et al., 2010).

3. Objectives
Thereby, due to the diversity of empirical data about psychopathological characteristics in ﬁbromyalgia population with MMPI assessment, it is important to clarify to what extent is the MMPI able to
discriminate personality and psychopathology features of patients
with ﬁbromyalgia. To our knowledge, this is the ﬁrst pooled analysis
to investigate the MMPI proﬁle in ﬁbromyalgia. Our ﬁrst goal was to verify if the distress, depression and somatic anxiety that has been found in
FM are expressed in MMPI clinical elevations. Complementarily, our
second goal was to compare FM proﬁles with healthy controls proﬁles
and identify the major differences between them.

4. Method
4.1. MMPI – background and description
The original MMPI was developed in 1943 and was reformulated
in 1989 (MMPI-2) (Graham, 2011). A new normative sample was
used in the MMPI-2, which translated into an average reduction of
the proﬁle elevation of 5 T-score points across all scales (Greene,
2000; Keller, 1991). Therefore, the MMPI-2 uses a T-score cut-off
≥ 65 to express clinical signiﬁcance compared to a T-score cut-off
≥ 70 in the MMPI.
The inventory comprises multiple validity scales (being three the
most commonly used, in both versions of MMPI, to determine the
subject's test-taking attitude and to identify an invalid proﬁle), and
ten standard clinical scales, which reﬂect different psychological
conditions (Graham, 2011). The three mentioned validity scales are
L (Lie), F (Infrequency) and K (Correction), and the ten clinical scales
are Hs (Hypochondriasis), D (Depression), Hy (Hysteria), Pd (Psychopathic deviate), Mf (Masculinity-femininity), Pa (Paranoia), Pt
(Psychastenia), Sc (Schizophrenia), Ma (Hypomania) and Si (Social
introversion).

4.2. Literature search
A literature search was carried out in the following electronic databases, from database inception to 31 December 2016: Medline,
PsycINFO and Cochrane Database of Systematic Reviews. The search
terms aimed at retrieving studies focusing on the application of the
MMPI in patients diagnosed with ﬁbromyalgia. Thus, the terms ‘Minnesota Multiphasic Personality Inventory’ OR ‘MMPI’ and ‘Minnesota Multiphasic Personality Inventory-2’ OR ‘MMPI-2’ were paired with the
term ‘ﬁbromyalgia’ to identify titles, keywords or abstracts with reference to these terms. Search was restricted to publications in English,
French, Spanish, and Portuguese language. The reference list of the retrieved articles was searched by two authors independently, with all potential references added to the output.
4.3. The studies included
We selected original research (observational or experimental) that
evaluated personality and psychological features with MMPI or MMP2 scale, in adult patients (≥18 years) with ﬁbromyalgia (even if as a subgroup). Despite the differences between the diagnostic criteria, we
made no restrictions to this aspect. Studies that used other versions of
the MMPI, such as MMPI-2-RF, were excluded.
The title and abstract of the studies identiﬁed during the literature
search were independently reviewed by the ﬁrst and third authors.
Full-text versions were obtained for all potential abstracts to determine
if the study met the eligibility criteria. The same authors independently
examined the full-text publications and excluded the studies that did
not report data for all the ten clinical scales of the MMPI. The outcome
of the selection process was discussed between both authors and any
disagreements regarding the studies' eligibility were resolved by the
second author.
The data from each study was extracted into an electronic data extraction form by the two authors independently. The data included
study identiﬁcation, number of patients with ﬁbromyalgia and number
of healthy volunteers, study population characteristics (sex, age, duration of symptoms and literacy level), ﬁbromyalgia diagnostic criteria,
MMPI version, mean T-scores and standard deviations for the ten standard clinical scales and the three validity scales (L, F, and K) of MMPI.
The quality of individual studies and the methods used for study selection have the potential to introduce bias into the meta-analysis
(O'Shea & Dickens, 2014). Therefore, the quality of the included studies
was assessed through three predeﬁned criteria: a) results for validity
scales presented; b) ﬁbromyalgia diagnostic criteria reported; c)
MMPI version speciﬁed. Each criterion was rated as “yes”, “unclear/unsure” or “no”, and the overall risk of bias as “low”, “high” or “unclear”. If
at least one criterion was not presented or was unclear/unsure, the
study was considered as having a high risk of bias. All studies were included in the meta-analysis regardless of their risk of bias.
4.4. Meta-analytic approach
Two distinct pooled analyses were performed, one to identify the
MMPI scales clinically elevated in ﬁbromyalgia patients and the other
to evaluate the MMPI ability to discriminate between these patients
and healthy individuals. The mean T-scores and corresponding standard
deviations from each clinical scale were pooled from the included studies. One study (Claros et al., 2006), presented separate results for two
subgroups of ﬁbromyalgia (typical chronic pain proﬁle [group A] and
psychological maladjustment proﬁle [group B]). In this case, each subgroup was considered an independent study. Therefore, the number of
studies was 11.
As two versions of the MMPI were used in the selected studies, and
each one has different cut-off to differentiate normal and clinical values
(Graham, 2011; Greene, 2000), the respective cut-off value (i.e., 70 for
MMPI and 65 for MMPI-2) was subtracted to the mean T-score of each
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scale. This allowed us to estimate a mean distance to the cut-off (adjusted mean) for all the clinical scales. Positive values of adjusted mean Tscores represented a clinically signiﬁcant elevation of a MMPI scale. To
account for the fact that the results of smaller studies are subject to
greater sampling variation and are, therefore, less precise, the weight
of each study was calculated as the inverse of the variance of the effect
estimate (i.e., one divided by the standard error squared) (Higgins &
Green, 2011). Consequently, more weight was given to those studies
with larger sample sizes and to those presenting more precise results.
An adjusted weighted mean, the respective standard error and 95%
conﬁdence interval were calculated for each of the clinical scales. The
Chi-squared test (χ2) was used to evaluate if the mean T-scores of
each clinical scale varied among the studies. This value was compared
to the tabulated values of the χ2 distribution to assess its statistical signiﬁcance and, consequently, to infer about the presence of heterogeneity. Additionally, the I2 index allowed quantifying the heterogeneity of
each scale across studies. The I2 reﬂects the percentage of the variability
in effect estimates that is due to heterogeneity rather than chance.
Values of I2 ranging from 0% to 40% correspond to non-relevant heterogeneity, 30% to 60% represent moderate heterogeneity, 50% to 90% represent substantial heterogeneity, and 75% to 100% reﬂect considerable
heterogeneity (Higgins & Green, 2011).
Due to the considerable heterogeneity of effects in the ﬁrst metaanalysis, interpreting the weighted adjusted means to infer about the
clinical signiﬁcance of the respective scales did not prove appropriate.
Thus, we carried out an alternative approach to infer which MMPI scales
were clinically elevated by identifying those presenting positive mean
scores more frequently across the studies. We did not do the random effects model because we did not have comparative effects like mean
differences.
Complementarily to the pooled analysis to identify clinically elevated scales, we aimed to assess the ability of MMPI to discriminate patients with ﬁbromyalgia from healthy individuals (controls).
Therefore, it was pre-planned to conduct a meta-analysis including
only those studies that, besides reporting MMPI T-scores of patients
with ﬁbromyalgia, also reported scores for a control group of healthy
volunteers. For each scale, a mean T-score absolute difference between
the ﬁbromyalgia and the healthy control groups was calculated. First, a
ﬁxed-effects analysis was performed for each scale. When the heterogeneity for a given scale revealed to be statistically signiﬁcant, a randomeffects model was used. This latter model considers the heterogeneity in
the effect estimates and weights the studies relatively more equally
than a ﬁxed-effects model when in the presence of heterogeneity
(Higgins & Green, 2011). This analysis was carried out with RevMan 5.3.
We planned a sensitivity analysis a priori to evaluate if the pooled estimates were robust to the risk of bias of the included studies. This
method consisted in repeating the two meta-analytic procedures excluding the studies with high risk of bias.
5. Results
A total of 40 studies were retrieved from the literature search. Nine
records were duplicates and removed. Following the review based on
the title and abstract, 26 articles potentially met the eligibility criteria.
The review of the full-text versions resulted in the exclusion of eleven
articles due to full or partial absence of results of the MMPI clinical
scales. In addition, three studies were excluded, as one reported the Tscores based on the original 1943 MMPI norms, one did not present Tscore results exclusively for the subgroup of patients with ﬁbromyalgia,
and one did not report standard T-scores. Furthermore, two studies did
not report the standard deviations, and the other summarised raw
scores only. Despite successful attempts to communicate with the authors of these publications, we only obtained the standard deviations
for one of the studies, excluding the other two from the analysis. Therefore, ten articles were included in the ﬁrst pooled analysis. In that one of
the articles (Claros et al., 2006) reports results of two FM samples, 11
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studies were considered. Of those, four studies – Claros et al. (2006),
Johnson et al. (2010), and Vural, Berkol, Erdogdu, Kucukserat & Aksoy
(2014) – also reported MMPI T-scores for a control group of healthy volunteers and were included in the second pooled analysis. In sum, we included all studies that (a) have used the whole set of clinical scales, and
(b) have published or delivered results with standard T-scores, with
means and standard deviations (Fig. 1).
The studies included in the meta-analysis are summarised in Table 1.
The studies reported original research and were published between
1991 and 2015. Overall, the sample size included 461 (range: 11–103)
patients with ﬁbromyalgia. Half of the studies (n = 5) included females
only. The proportion of women was much higher than men across the
majority of the remaining studies. Six studies used the 1990 ACR diagnostic criteria. Study's populations varied in terms of age, symptom duration, literacy level and most of them did not report and/or control
recruitment conditions, as disability level, features associated with diagnostic and symptoms duration, and psychiatric comorbidities. Three
studies used the MMPI, while the remaining studies used the MMPI-2.
The majority of studies (n = 10) reported the validity scales.
The assessment of the risk of bias of included studies is shown in
Table 2 and revealed four “high risk” studies.
The adjusted mean T-scores of each MMPI scale reported in the individual studies are summarised in Table 3.
The Hs, D, Hy and Sc scales were the ones that revealed a higher frequency of studies with positive mean values than negative ones. The Hy
scale was the most frequently elevated (10/11 studies), followed by the
Hs scale (9/11 studies) and the D and Sc scales (7/11 studies).
Pertaining to the neurotic triad, and the relative elevation of the
three scales involved, in nine of the eleven samples included in the analysis, the elevations in Hs and Hy scales predominate over D scale: in ﬁve
studies, the triad conﬁguration is represented by code 312 (i.e., the
highest scale is Hy, followed by Hs, and thirdly by D) and in other four
studies, the triad conﬁguration is represented by code 132 (i.e., the
highest scale is Hs, followed by Hy and then by D). In seven studies,
the elevations in the neurotic triad are associated with elevation of Sc
scale.
The results of the pooled analysis for each MMPI clinical scale and
the corresponding heterogeneity (I2) are summarised in Table 4.
The Hs, D and Hy were the only scales showing positive values. The
Hy scale was the most elevated (adjusted weighted mean = 6.75, 95%
CI [5.79, 7.70]), followed by the Hs scale (adjusted weighted mean =
5.74, 95% CI [4.88, 6.61]). All the remaining scales showed negative
values, with the Mf scale presenting the lowest adjusted weighted
mean (− 16.67, 95% CI [− 17.50, −15.83]). All p-values for the χ2 test
were statistically signiﬁcant, considering a signiﬁcance level of 0.05
and 10 degrees of freedom, and eight out of ten MMPI scales showed
I2 N 80%). In the sensitivity analysis, all scales showed statistical signiﬁcance in the χ2 test and nine out of ten scales showed I2 values ≥ 80%
(see Table 4).
The results of the second meta-analytic procedure and the respective sensitivity analysis are summarised in Table 5.
This meta-analytic procedure included the studies by Claros et al.
(2006), Johnson et al. (2010) and Vural, Berkol, Erdogdu, Kucukserat &
Aksoy (2014). Nevertheless, we considered four studies, as the two subgroups of patients of Claros et al. (2006) were considered two independent studies. The sensitivity analysis excluded the study by Vural,
Berkol, Erdogdu, Kucukserat & Aksoy (2014), as it was identiﬁed as having a high risk of bias. The three studies had matched FM and control
samples according to age. Pertaining to sex, only two studies had
matched their samples; Johnson et al. (2010) had signiﬁcant differences
in the proportion of males, with 63.3% in the FM sample and 83.7% in
healthy controls.
Patients with ﬁbromyalgia showed higher weighed mean T-scores in
all MMPI scales compared to healthy individuals except for the K scale,
in which higher mean scores were observed in the control group.
With the exception of the F and Mf scales, the weighed mean difference
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Fig. 1. Flow diagram of literature search: modiﬁed from the preferred reporting items for systematic reviews and meta-analysis statement ﬂow diagram.
(Moher, Liberati, Tetzlaff, Altman, & PRISMA Group, 2010).

between both groups was statistically signiﬁcant for all MMPI scales.
The Hs scale showed the highest mean difference (22.80, 95% CI
[15.84, 29.76]), followed by the Hy (21.65, 95% CI [17.13, 26.18]) and
D (20.82, 95% CI [16.03, 25.62]) scales. A statistically signiﬁcant heterogeneity was observed for all mean difference estimates except for the Pd
and Mf scales. The sensitivity analysis, which excluded studies with high
risk of bias, showed similar ﬁndings. Still, the mean T-score difference
between ﬁbromyalgia patients and healthy individuals regarding the
L, K and Si scales lost the statistical signiﬁcance (p = 0.25, p = 0.06,
and p = 0.07, respectively).
6. Discussion
This work aimed primarily to obtain a robust characterization of the
personality and psychopathological traits of individuals with ﬁbromyalgia using the MMPI. At the outset, a pooled analysis of adjusted weighted mean T-scores for each MMPI clinical scale from selected studies was
conducted to identify which scales were clinically elevated. Scales
showing positive mean values were considered to be clinically elevated
and were suggestive of particular psychological and psychopathological
characteristics.
We found a statistically signiﬁcant heterogeneity in the weighted
mean score estimates of each scale, with the majority showing I2 values
above the 75% threshold (considerable heterogeneity) (Higgins &
Green, 2011). These ﬁndings reﬂect the high inter-variability observed
in each MMPI scale across the selected studies.
Other studies have reported distinct MMPI proﬁles, or subgroups,
among individuals with ﬁbromyalgia (Ahles et al., 1984; Yunus et al.,

1991). This factor alone may have contributed to the high level of heterogeneity observed.
The characterization of the study samples in the articles is often limited to an extent that does not allow the identiﬁcation of various important factors that may vary across studies and are likely to affect the
responses to the MMPI. These include the ﬁbromyalgia status (i.e.,
time between the onset of the syndrome and the start of treatment, intensity of symptoms, and degree of functionality), which is associated
with different emotional reactions, levels of psychological suffering
and somatic concerns that inﬂuence the elevation of the MMPI scales;
the sociodemographic and psychosocial characteristics of the participants (i.e., age, educational level, professional status, and signiﬁcant
life events), which are implied in the reactivity to internal and external
stressors and in the attitude of response to the MMPI; and the inclusion
of patients with psychiatric pathology associated to ﬁbromyalgia, leading to signiﬁcant changes in the MMPI proﬁle. This diversity in the clinical expression of ﬁbromyalgia has led to the development of several
categorization proposes including signs of psychopathological severity
(Belenguer et al., 2009).
Of note, the considerable heterogeneity observed in this analysis
does not suggest the unreliability of the MMPI in the evaluation of
personality traits and psychopathology in patients with ﬁbromyalgia.
In fact, the inherent heterogeneity of the clinical scales was acknowledged as a positive feature that allows an accurate reﬂection of the heterogeneous nature of some syndromes (Ben-Porath, Graham, Hall,
Hirschman, & Zaragoza, 1995). Thus, these results reﬂect and conﬁrm
the high variability reported in ﬁbromyalgia and the inexistence of a
unique and speciﬁc MMPI proﬁle. Additionally, the lack of homogeneity

R. Novo et al. / Personality and Individual Differences 116 (2017) 96–108

101

Table 1
Data extraction form.
Author/year

Participants in each group
(ﬁbromyalgia and healthy
control [when applicable])

Study population
characteristics

Fibromyalgia diagnostic

Gonzalez et al. (2015)

Fibromyalgia: 50

Gender: 50 F
Age (years):
M = 46.96; SD =
10.96

ACR 1990 criteria
MMPI-2 scales
L
F
K
Hs
D
Hy
Pd
Mf
Pa
Pt
Sc
Ma
Si

Symptom duration
(years):
M = 13.28; SD = 9.63

Vural, Berkol, Erdogdu,
Kucukserat & Aksoy
(2014)

Fibromyalgia: 72
Healthy control: 64

Gender: 72 F

ACR 1990 criteria
MMPI-2 scales
L
F
K
Hs
D
Hy
Pd
Mf
Pa
Pt
Sc
Ma
Si

Age (years):
M = 37.56; SD = 5.12
Symptom duration
(months):
M = 14.64; SD =
10.79

Vural, Berkol, Erdogdu,
Pekedis, et al. (2014)

Fibromyalgia: 18

Gender: 18 F

ACR 1990 criteria
MMPI-2 scales
L
F
K
Hs
D
Hy
Pd
Mf
Pa
Pt
Sc
Ma
Si

Age (years):
M = 35.43; SD = 5.33

Johnson et al. (2010)

Fibromyalgia: 49
Healthy control: 49

Gender: 18 F/31 M

ACR 1990 criteria
MMPI-2 scales
L
F
K
Hs
D
Hy
Pd
Mf
Pa
Pt
Sc
Ma
Si

Age (years):
M = 34.24; SD = 8.7
Literacy level (years):
M = 13.55; SD = 1.72

Sala et al. (2009)

Fibromyalgia: 30

Gender: 29 F/1 M
Age (years):
M = 55.4; SD = 7.4
Literacy level (years):
M = 9.8; SD = 4.5

Mean T-scores and standard
deviations for the validity and
clinical scales of MMPI/MMPI-2

ACR 1990 criteria
MMPI-2 scales
L
F
K
Hs
D
Hy
Pd
Mf
Pa
Pt

N = 50
M ± SD
64.06 ± 11.50
65.70 ± 12.27
44.48 ± 8.15
79.00 ± 11.13
75.34 ± 11.83
75.88 ± 12.92
58.70 ± 10.66
51.26 ± 8.48
59.30 ± 11.79
63.96 ± 10.45
68.04 ± 11.74
56.24 ± 9.67
55.86 ± 9.35
N = 72
M ± SD
53.33 ± 11.16
51.04 ± 8.70
48.22 ± 9.80
65.44 ± 8.29
62.96 ± 11.64
73.78 ± 8.35
56.15 ± 12.21
50.74 ± 10.48
54.74 ± 10.47
60.07 ± 9.38
57.67 ± 11.97
50.37 ± 8.09
60.48 ± 9.60
N = 18
M ± SD
55.43 ± 11.37
50.64 ± 7.47
52.00 ± 10.36
63.86 ± 6.62
58.57 ± 10.97
71.21 ± 8.84
53.86 ± 9.70
48.21 ± 10.28
51.00 ± 9.66
56.93 ± 9.47
52.86 ± 7.61
48.43 ± 7.60
58.64 ± 8.71
N = 49
M ± SD
53.45 ± 9.49
62.24 ± 14.98
45.04 ± 11.47
75.37 ± 13.78
68.57 ± 15.7
69.39 ± 13.42
58.08 ± 11.31
51.35 ± 9.41
61.27 ± 15.03
64.39 ± 13.75
68.86 ± 16.39
53.78 ± 10.57
58.61 ± 14.25
N = 30
M ± SD
56.5 ± 10.6
59.6 ± 13.3
49.0 ± 9.5
80.9 ± 11.8
70.9 ± 10.7
75.2 ± 13.9
51.4 ± 11.3
46.4 ± 7.8
58.0 ± 11.7
63.4 ± 13.6

N = 64
M ± SD
51.25 ± 9.51
47.50 ± 10.06
55.83 ± 10.30
50.33 ± 7.61
43.38 ± 6.76
57.13 ± 8.63
47.04 ± 19.62
48.29 ± 11.04
46.54 ± 6.60
46.75 ± 8.78
46.33 ± 9.10
51.54 ± 11.72
47.67 ± 10.49

N = 49
M ± SD
52.41 ± 9.34
48.53 ± 10.80
52.33 ± 9.50
47.84 ± 7.54
48.88 ± 9.95
45.45 ± 6.41
46.59 ± 8.20
47.24 ± 12.13
47.27 ± 10.59
46.18 ± 8.90
47.37 ± 8.95
47.37 ± 8.95
49.45 ± 9.78

(continued on next page)
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Table 1 (continued)
Author/year

Participants in each group
(ﬁbromyalgia and healthy
control [when applicable])

Study population
characteristics

Fibromyalgia diagnostic

Mean T-scores and standard
deviations for the validity and
clinical scales of MMPI/MMPI-2
Sc
Ma
Si

Claros et al. (2006)

Fibromyalgia:
Study (sample A): Typical
chronic pain proﬁle: 51
Study (sample B) Psychological
maladjustment proﬁle: 24

Gender:
69 F/6 M

ACR 1990 criteria
MMPI-2 scales

Age (years):
M = 49.03; SD = 10.9

L
F
K
Hs
D
Hy
Pd
Mf
Pa
Pt
Sc
Ma
Si

Healthy control: 55
MMPI-2 scales
L
F
K
Hs
D
Hy
Pd
Mf
Pa
Pt
Sc
Ma
Si
Gerson and Fox (2003)

Fibromyalgia: 20

Gender: 20 F

Non-available
MMPI-2 scales
L
F
K
Hs
D
Hy
Pd
Mf
Pa
Pt
Sc
Ma
Si

Trygg et al. (2002)

Fibromyalgia: 33

Gender: 33 F

ACR 1990 criteria
MMPI scales
L
F
K
Hs
D
Hy
Pd
Mf
Pa
Pt
Sc
Ma
Si

Age (years):
M = 46.2; SD = 8.4
Pain duration (years):
M = 7.6; SD = 4.1

Kaplan et al. (1992)

Fibromyalgia: 11

Gender: 9 F/2 M
Age (years):
M = 42.8; SD = 9.5
Literacy level (years):
M = 12.2; SD = 1.6

Non-available
MMPI scales
Hs
D
Hy
Pd
Mf
Pa
Pt
Sc

65.9 ± 13.4
50.4 ± 9.5
60.2 ± 11.4
N = 51
M ± SD
(A)
63.58 ± 8.54
52.13 ± 7.68
51.00 ± 6.21
74.83 ± 11.92
64.21 ± 10.73
72.21 ± 12.05
53.92 ± 10.46
50.50 ± 6.72
55.21 ± 8.79
57.06 ± 8.87
56.13 ± 8.98
52.23 ± 8.89
52.88 ± 8.16
N = 55
M ± SD
55.58 ± 9.14
50.42 ± 9.70
50.87 ± 9.25
52.89 ± 12.45
48.24 ± 10.61
50.96 ± 10.54
46.56 ± 9.54
50.27 ± 9.49
47.45 ± 9.08
42.24 ± 11.44
47.95 ± 10.84
46.68 ± 9.39
52.89 ± 8.97
N = 20
M ± SD
56.84 ± 13.04
64.16 ± 11.33
50.79 ± 13.43
88.95 ± 8.17
82.26 ± 10.69
93.42 ± 9.67
66.58 ± 13.58
49.05 ± 9.20
67.11 ± 16.34
74.16 ± 9.68
73.05 ± 10.42
55.53 ± 9.48
54.84 ± 10.31
N = 33
M ± SD
58.25 ± 6.72
68.50 ± 15.52
52.13 ± 7.89
80.53 ± 8.73
81.50 ± 10.92
78.59 ± 10.36
66.34 ± 15.02
51.75 ± 8.74
65.53 ± 12.11
64.66 ± 11.20
71.88 ± 14.69
56.66 ± 10.01
60.25 ± 9.26
N = 11
M ± SD
84.3 ± 16.7
77.2 ± 16.0
82.3 ± 12.7
67.4 ± 14.8
53.4 ± 14.7
66.9 ± 11.6
67.2 ± 15.8
75.0 ± 20.4

N = 24
M ± SD
(B)
55.92 ± 9.76
98.56 ± 12.74
42.83 ± 6.51
79.94 ± 9.87
75.61 ± 9.10
76.39 ± 12.21
60.22 ± 11.71
47.95 ± 10.15
65.86 ± 11.75
70.73 ± 7.85
73.51 ± 11.46
52.33 ± 11.70
66.37 ± 9.39
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Table 1 (continued)
Author/year

Participants in each group
(ﬁbromyalgia and healthy
control [when applicable])

Study population
characteristics

Fibromyalgia diagnostic

Mean T-scores and standard
deviations for the validity and
clinical scales of MMPI/MMPI-2
Ma
Si

Yunus et al. (1991)

Fibromyalgia: 103
• Normal proﬁle: 27
• Chronic pain proﬁle: 52
• Psychological disturbance
proﬁle: 24

Normal proﬁle
Age (years):
M = 46.1
Symptom duration
(years): 11.4
Chronic pain proﬁle
Age (years):
M = 48.8
Symptom duration
(years): 10.5
Psychological
disturbance proﬁle
Age (years):
M = 43.3
Symptom duration
(years): 6.6

Widespread musculoskeletal pain
and at least 5 tender points

MMPI scales
L
F
K
Hs
D
Hy
Pd
Mf
Pa
Pt
Sc
Ma
Si

53.9 ± 9.4
58.3 ± 14.4
N = 103
M ± SD
51.9 ± 8.0
52.5 ± 9.4
53.5 ± 10.8
67.2 ± 8.8
60.1 ± 12.9
67.7 ± 9.6
56.4 ± 9.1
49.5 ± 9.1
53.1 ± 10.2
58.9 ± 10.7
58.3 ± 9.8
53.7 ± 10.5
49.0 ± 11.2

Note. M = Mean; SD = Standard Deviation; ACR = American College of Rheumatology; MMPI = Minnesota Multiphasic Personality Inventory; F = Females; M = Males; L = Lie; F =
Infrequency; K = Correction; Hs = Hypochondriasis; D = Depression; Hy = Hysteria; Pd = Psychopathic Deviate; Mf = Masculinity/Femininity; Pa = Paranoia; Pt = Psychasthenia; Sc =
Schizophrenia; Ma = Hypomania; Si = Social Introversion.

indicates that patients within the ﬁbromyalgia score considerably differently in the clinical scales, suggesting that this population is a heterogeneous group regarding personality and psychopathology proﬁles.
The statistical signiﬁcance of the heterogeneity of all clinical scales
remained unchanged in the sensitivity analysis, which suggests that
the heterogeneity observed was not due to the inclusion of high risk
of bias studies.
Due to the considerable heterogeneity, interpreting the weighted
adjusted means to infer about the clinical signiﬁcance of the respective
scales did not prove appropriate. Thus, we carried out an alternative approach to infer which MMPI scales were clinically elevated by identifying those presenting positive adjusted mean scores more frequently
across the studies. We found that the scales that identify hypochondriasis, depression, hysteria, and schizophrenia were the scales with
higher rates of positive scores and, therefore, more frequently elevated
across the studies. The Hy scale was the most elevated scale in all studies but one, followed by the Hs, which was the second most elevated
scale in nine studies, and D and Sc were the third most elevated ones
in seven studies. In most of the studies included in the meta-analysis,
the proﬁles have a conﬁguration closer to the Conversion V identiﬁed

Table 2
Assessment of risk of bias of included studies.
Study

Validity
scales
presented

Fibromyalgia
diagnostic criteria
reported

MMPI
version
speciﬁed

Risk
of
biasa

Gonzalez et al. (2015)
Vural, Berkol, Erdogdu,
Kucukserat & Aksoy
(2014)
Vural, Berkol, Erdogdu,
Pekedis et al. (2014)
Johnson et al. (2010)
Sala et al. (2009)
Claros et al. (2006)
Gerson and Fox (2003)
Trygg et al. (2002)
Kaplan et al. (1992)
Yunus et al. (1991)

Yesb
Yes

Yesb
Yes

Yes
No

Low
High

Yes

Yes

No

High

Yes
Yes
Yes
Yesb
Yes
No
Yes

Yes
Yes
Yes
No
Yes
No
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes

Low
Low
Low
High
Low
High
Low

a
Studies reporting all three criteria were considered as having a low risk of bias; studies
not reporting one or more criterion were considered as having a high risk of bias.
b
Data obtained upon request to the authors.

in ﬁbromyalgia patients (Malin & Littlejohn, 2012), in which depression
is lower than hypochondriasis and hysteria, and less similar to typically
neurotic proﬁles, in which the depression is similar or more elevated
than the other two scales. This is suggestive of a neurotic proﬁle with
possible somatic conversion, in which somatic anxiety and preoccupation with the body and with health overcomes psychological anxiety
and distress (Ekselius, Bengtsson, & Knorring, 1998).
Moreover, in the studies included in the meta-analysis the elevations in these three scales are associated with elevation in Sc, which
seem to be related to feelings of alienation and being misunderstood,
more than to psychotic ideation (Gerson & Fox, 2003; Kaplan et al.,
1992; Sala et al., 2009; Trygg et al., 2002). Thereby, FM does not present
the proﬁle that has been more typically associated with chronic pain
(i.e., the neurotic triad proﬁle; Arbisi & Butcher, 2004; Graham, 2011;
Greene, 2000), and the data is also consistent with studies that enhance
differences in FM in relation to other chronic pain conditions, as in the
later, only Hs and not the whole triad scales tend to be elevated (Sala
et al., 2009), and the secondary Sc elevation is not present (Sala et al.,
2009; Trygg et al., 2002).
However, given the heterogeneity of inter-studies results, it is possible that different proﬁle conﬁgurations exist in each sample.
The objective of the second meta-analysis was to evaluate the capability of the MMPI to discriminate between patients with ﬁbromyalgia
and healthy individuals. This was carried out by comparing the absolute
difference in the mean score of each MMPI scale between the two
groups.
Regarding the MPPI validity scales, the ﬁbromyalgia patients scored
higher in the scales that identify insincerity (L) and infrequency (F)
comparing to healthy controls. Elevations in these scales have also
been reported in other studies (Palmer, Borrás, Pérez-Pareja, Sesé, &
Vilariño, 2013; Pérez-Pareja et al., 2010). The higher scores in the Lie
(L) scale suggest defensiveness from the ﬁbromyalgia patients and a
tendency to place themselves in a socially favourable light. On the
other hand, the higher scores in Infrequency (F) scale indicate a tendency to identify clinical symptomatology and a possible over reporting of
psychopathology. This tendency to exaggerate or even simulate the
symptoms has been identiﬁed in ﬁbromyalgia patients, according to
Ramírez, Ordib, Santamaría, Nieto, and Morales (2013). Although further research is needed, the exacerbation of symptoms by these patients
may be related to a psychological overload due to the persistent suffering, which is not acknowledged or valued as a disease.
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Table 3
Adjusted mean T-scores of MMPI clinical scales by individual study.
Study

Adjusted mean T-score of MMPI clinical scale

Gonzalez et al. (2015)
Vural, Berkol, Erdogdu, Kucukserat & Aksoy (2014)
Vural et al. (2014a)
Johnson et al. (2010)
Sala et al. (2009)
Claros et al. (2006)a
Claros et al. (2006)b
Gerson and Fox (2003)
Trygg et al. (2002)
Kaplan et al. (1992)
Yunus et al. (1991)

Hs

D

Hy

Pd

Mf

Pa

Pt

Sc

Ma

Si

14.00
0.44
−1.14
10.37
15.90
9.83
14.94
23.95
10.53
14.30
−2.80

10.34
−2.04
−6.43
3.57
5.90
−0.79
10.61
17.26
11.15
7.20
−9.90

10.88
8.78
6.21
4.39
10.20
7.21
11.39
28.42
8.59
12.30
−2.30

−6.30
−8.85
−11.14
−6.92
−13.60
−11.08
−4.78
1.58
−3.66
−2.60
−13.60

−13.74
−14.26
−16.79
−13.65
−18.60
−14.50
−17.05
−15.95
−18.25
−16.60
−20.50

−5.70
−10.26
−14.00
−3.73
−7.00
−9.79
0.86
2.11
−4.47
−3.10
−16.90

−1.04
−4.93
−8.07
−0.61
−1.60
−7.94
5.73
9.16
−5.34
−2.80
−11.10

3.04
−7.33
−12.14
3.86
0.90
−8.87
8.51
8.05
1.88
5.00
−11.70

−8.76
−14.63
−16.57
−11.22
−14.60
−12.77
−12.67
−9.47
−13.34
−16.10
−16.30

−9.14
−4.52
−6.36
−6.39
−4.80
−12.12
1.37
−10.16
−9.75
−11.70
−21.00

MMPI = Minnesota Multiphasic Personality Inventory; SD = Standard deviation; F = Females; M = Males; L = Lie; F = Infrequency; K = Correction; Hs = Hypochondriasis; D = Depression; Hy = Hysteria; Pd = Psychopathic Deviate; Mf = Masculinity/Femininity; Pa = Paranoia; Pt = Psychasthenia; Sc = Schizophrenia; Ma = Hypomania; Si = Social Introversion.
a
Subgroup of ﬁbromyalgia patients with a typical chronic pain proﬁle.
b
Subgroup of ﬁbromyalgia patients with a psychological maladjustment proﬁle.

The Correction (K) scale was the only scale with lower scores in the
ﬁbromyalgia population, in comparison to healthy controls. This ﬁnding
suggests that the ﬁbromyalgia patients have less psychological resources to overcome obstacles and adversities and, speciﬁcally, reduced
ability to cope with demanding situations (Greene, 2000).
With the exception of the Masculinity/Femininity (Mf) scale, the
mean differences were statistically signiﬁcant for all clinical scales
(Table 5). These ﬁndings substantiate the ability of MMPI to discriminate personality and psychological traits between ﬁbromyalgia patients
and healthy individuals. One study, developed by Pérez-Pareja et al.
(2010), which compared the patterns of response with MMPI between
ﬁbromyalgia patients and a healthy control group, showed that the
Masculinity/Femininity (Mf) and Social introversion (Si) were the only
clinical scales that did not show statistically signiﬁcant differences between the groups. Although included in the MMPI clinical proﬁle,
these scales (Mf and Si) are not considered true clinical scales
(Friedman, Bolinskey, Levak, & Nichols, 2014; Graham, 2011; Greene,
2000). Thus, they do not indicate the presence of clinical symptomatology, but rather speciﬁc behavioral attitudes and tendencies regarding
adequacy to the role of gender and social orientation. Moreover, this
analysis allowed to identify two clusters of clinical scales based on the
magnitude of the mean score differences. One cluster included the
scales that showed the highest mean differences (Hs, D, and Hy). This
cluster suggests the existence of a higher elevation of these scales in ﬁbromyalgia patients, similarly to what was observed in the ﬁrst pooled
analysis. The second cluster consisted of the scales that identify

psychopathic deviate (Pd) and schizophrenia (Sc), which showed
lower mean differences than the ﬁrst cluster, although scoring considerably higher than the remaining scales. Pérez-Pareja et al. (2010) also reported a signiﬁcant elevation of these two scales in ﬁbromyalgia
patients, which showed the highest mean differences compared to
healthy individuals. In ﬁbromyalgia patients with a high psychological
disturbance proﬁle, one or both of these scales often appear elevated
(Ahles et al., 1984; Gonzalez, 2014; Payne et al., 1982; Porter-Mofﬁtt
et al., 2006).
These ﬁndings should be interpreted with caution for two main reasons. First, a signiﬁcant heterogeneity was observed in all but the Pd and
Mf scales. Second, in the case of random-effects, the conﬁdence intervals
(prediction intervals) are considerably wide, indicating several heterogeneous possibilities for the mean differences. Nonetheless, the considerably high mean differences and the fact that the mean T-scores from
each scale were consistently higher in the ﬁbromyalgia group
strengthens our conclusions, clearly indicating that both populations
can be discriminated based on the MMPI scores.
The sensitivity analysis carried out for this meta-analytic procedure
inﬂuenced the initial ﬁndings. Namely, the heterogeneity of the L, Hs,
Hy and Ma scales was no longer statistically signiﬁcant, which allowed
the use of a ﬁxed effect model for these scales. Although only small increases in the mean differences were observed, these results are more
robust and more reliably interpreted due to the demonstration of homogeneity. As such, we can more certainly conclude that the ﬁbromyalgia patients score particularly higher in the Hs and Hy scales in

Table 4
Pooled analysis with adjusted weighted mean T-score for MMPI clinical scales and sensitivity analysis for the studies with “low risk of bias”.
Sensitivity analysis of “low risk of bias” studies (n = 7)

Pooled analysis of all included studies (n = 11)
Clinical scale

Adjusted weighted mean (T-score)

Conﬁdence interval (95%)

I2

Weighted mean

Conﬁdence interval (95%)

I2

Hs
D
Hy
Pd
Mf
Pa
Pt
Sc
Ma
Si

5.74
3.04
6.75
−9.49
−16.67
−9.32
−3.12
−4.28
−13.61
−8.99

[4.88, 6.61]
[1.98, 4.10]
[5.79, 7.70]
[−10.48, −8.49]
[−17.50, −15.83]
[−10.34, −8.30]
[−4.05, −2.19]
[−5.31, −3.25]
[−14.49, −12.73]
[−9.92, −8.06]

97%⁎⁎⁎
96%⁎⁎⁎
95%⁎⁎⁎
84%⁎⁎⁎
74%⁎⁎⁎
92%⁎⁎⁎
94%⁎⁎⁎
96%⁎⁎⁎
68%⁎⁎⁎
95%⁎⁎⁎

6.61
3.67
4.19
−9.97
−17.05
−9.25
−3.13
−3.68
−13.15
−10.18

[5.53; 7.68]
[2.43; 4.90]
[2.99; 5.40]
[−11.10; −8.85]
[−17.99; −16.12]
[−10.44; −8.05]
[−4.23; −2.03]
[−4.89; −2.47]
[−14.24; −12.06]
[−11.28; −9.08]

98%⁎⁎⁎
97%⁎⁎⁎
95%⁎⁎⁎
89%⁎⁎⁎
85%⁎⁎⁎
96%⁎⁎⁎
96%⁎⁎⁎
97%⁎⁎⁎
77%⁎⁎
97%⁎⁎⁎

Positive values of adjusted weighted mean T-scores represent a clinically signiﬁcant elevation of the respective clinical scale. I2 = heterogeneity index; Hs = Hypochondriasis; D = Depression; Hy = Hysteria; Pd = Psychopathic Deviate; Mf = Masculinity/Femininity; Pa = Paranoia; Pt = Psychasthenia; Sc = Schizophrenia; Ma = Hypomania; Si = Social Introversion.
⁎⁎ p b 0.01.
⁎⁎⁎ p b 0.001.
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Table 5
Pooled analysis to evaluate the ability of the MMPI scales to discriminate ﬁbromyalgia patients from healthy individuals (Control), and sensitivity analysis including “low risk of bias” studies only.
Sensitivity analysis of “low risk of bias” studies (n = 3)

Pooled analysis of all included studies (n = 4)
MMPI
scale

I2

Analysis
modela

Weighted mean T-score difference
(ﬁbromyalgia minus control)

95% CI

I2b

Analysis
modela

Weighted mean T-score difference
(ﬁbromyalgia minus control)

Conﬁdence
interval (95%)c

L
F
K
Hs
D
Hy
Pd
Mf
Pa
Pt
Sc
Ma
Si

62%
99%⁎⁎⁎
80%⁎⁎
91%⁎⁎⁎
81%⁎⁎
79%⁎⁎

FE
RE
RE
RE
RE
RE
FE
FE
RE
RE
RE
RE
RE

2.98
16.76
−5.71
22.80
20.82
21.65
10.62
0.95
11.99
18.72
16.60
4.00
8.92

[0.85, 5.10]⁎⁎
[−4.15, 37.66]
[−9.58, 1.83]⁎⁎⁎
[15.84, 29.76]⁎⁎⁎
[16.03, 25.62]⁎⁎⁎
[17.13, 26.18]⁎⁎⁎
[8.56, 12.68]⁎⁎⁎

73%⁎
99%⁎⁎⁎
85%⁎⁎
22%
86%⁎⁎

RE
RE
RE
FE
RE
FE
FE
FE
RE
RE
RE
FE
RE

3.65
21.19
−5.06
26.12
21.19
23.88
11.23
0.37
13.40
20.60
18.41
5.90
7.56

[−3.64, 9.87]
[−7.54, 49.92]
[−10.33, 0.21]
[23.41, 28.82]⁎⁎⁎
[14.10, 28.28]⁎⁎⁎
[21.23, 26.53]⁎⁎⁎
[8.79, 13.68]⁎⁎⁎

35%
48%
85%⁎⁎⁎
93%⁎⁎⁎
93%⁎⁎⁎
73%⁎
90%⁎⁎⁎

[−0.96, 2.85]
[6.84, 17.15]⁎⁎⁎
[11.45, 25.99]⁎⁎⁎
[8.53, 24.67]⁎⁎⁎
[0.22, 7.77]⁎
[2.78, 15.06]⁎⁎

0%
47%
59%
84%⁎⁎
91%⁎⁎⁎
94%⁎⁎⁎
0%
92%⁎⁎⁎

[−1.87, 2.61]
[6.91, 19.89]⁎⁎⁎
[12.09, 29.11]⁎⁎⁎
[7.75, 29.08]⁎⁎⁎
[3.55, 8.26]⁎⁎⁎
[−0.75, 15.88]

2

n = Number of studies; CI = conﬁdence interval; I = heterogeneity index; FE = ﬁxed effects; RE = random effects; MMPI = Minnesota Multiphasic Personality Inventory; SD = Standard deviation; F = Females; M = Males; L = Lie; F = Infrequency; K = Correction; Hs = Hypochondriasis; D = Depression; Hy = Hysteria; Pd = Psychopathic Deviate; Mf = Masculinity/Femininity; Pa = Paranoia; Pt = Psychasthenia; Sc = Schizophrenia; Ma = Hypomania; Si = Social Introversion.
⁎ p b 0.05.
⁎⁎ p b 0.01.
⁎⁎⁎ p b 0.001.
a
Random-effects model was used when the heterogeneity of a given scale showed to be statistically signiﬁcant.

comparison to the healthy volunteers, these differences being statistically signiﬁcant. The sensitivity analysis also inﬂuenced the results for
the K and Si scales, which lost statistical signiﬁcance. This ﬁnding is consistent with the study by Pérez-Pareja et al. (2010).
Our ﬁndings provide evidence of the existence of psychopathological symptoms associated with ﬁbromyalgia, such as anxiety, depression,
and other personality characteristics, namely difﬁculties to overcome
everyday problems and a tendency to react with pessimist thoughts.
Nonetheless, the difﬁculty to differentiate between the factors contributing to the ﬁbromyalgia status and what results from the psychological
experience of the syndrome and of the associated functional impairment remains a challenge. Although some of them are more symptomatic and may be consequent to the syndrome, others are more stable
and, because of that, are most likely to be antecedent. Namely, D scale
identiﬁes characteristics related to depressive and anxiety symptoms,
less stable, while Hs scale identiﬁes more stable and sometimes chronic
characteristics (Greene, 2000). According to Sala et al. (2009), a higher
score in Hs scale is associated with worse treatment response. Within
the scope of the diathesis-stress model of disease, in which personality
is part of a set of risk factors associated with the development of ﬁbromyalgia (Thiagarajah et al., 2014), some personality and psychopathology features would be antecedent and make people more vulnerable to
stressors in the environment, leading to the development of the syndrome. The possibility to explore the true meaning of mean scores in
groups of patients is limited, because only the analysis of individual proﬁles can show the magnitude of each scale elevation and the association
pattern among the scales.
Regarding the diagnosis of ﬁbromyalgia, more emphasis should be
given to the psychological evaluation and MMPI provides relevant speciﬁc information about personality and psychopathology, which should
be considered in each individual case, together with other patient data
(clinical history and course of life) in multidisciplinary evaluations.
Pertaining to the psychological intervention with ﬁbromyalgia patients,
cognitive behavioral intervention is fairly recommended as an effective
and well established treatment for ﬁbromyalgia (Glombiewski et al.,
2010; Lee, Ellis, Price, & Baranowski, 2013), but the focus on individual
psychological and personality assessment is not so enhanced. We
think individual assessment is always needed, for a deeper understanding of personality relevant features as antecedents of ﬁbromyalgia or
just symptomatic consequences, and, given the evidence that personality factors inﬂuence the emotional response to subjective experience of

pain, the MMPI-2 can provide important information about this response and identify individual characteristics that may impede or promote recovery and adaptation to the pain condition (Arbisi & Butcher,
2004).
6.1. Study limitations
This work had some limitations. First, the EMBASE database was not
used in the literature search, due to lack of institutional access to this database. This database is recommended for comprehensive literature
searches (Higgins & Green, 2011) and it is plausible to assume that we
may have failed to identify other potentially eligible studies. Second,
the diminished number of available published studies to include in the
analysis, which became even less due to the inclusion criteria
established. Despite communication with the authors, we could not obtain the complete MMPI results from two selected studies. This could
constitute a source of potential bias as their inclusion could have inﬂuenced our conclusions. Third, due to lack of information in the included
studies, it was not possible to assess some quality criteria more thoroughly, such as if there was any conﬂict of interest and if patients
were recruited in an unbiased manner.
The control of gender and age in the included studies would have
been appropriate, but we did not do it in order to enable the inclusion
of the biggest number of studies. However, the included studies in the
ﬁrst meta-analysis did not have an abnormal heterogeneity concerning
these two variables. The mean age had a variation between 34 and
55 years and most of the studies included females. If we have made
the selection with more strict criteria concerning age and sex it would
not be possible to make the proposed meta-analysis. In any case, the
second meta-analysis comprised studies in which the effects of age variable were controlled, and the effects of sex variable was partially controlled (i.e., with the exception of one study that did not match
controls to FM patients on sex, all the other studies did match FM and
controls on sex and age). Globally, we may consider these variables
have not inﬂuenced the observed differences between FM patients
and controls in MMPI results.
Moreover, despite the signiﬁcant heterogeneity observed for all clinical scales in the ﬁrst meta-analytic procedure, we did not carry out a
random-effects analysis. This was due to the impracticality of doing
the referred analysis with the method chosen to perform the ﬁrst
meta-analytic procedure. Nonetheless, the heterogeneity observed
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would not be inﬂuenced by the type of model used and, consequently,
the interpretation of the weighted mean distances would still not be
recommended.

6.2. Conclusions
This meta-analysis conﬁrms the existence of a signiﬁcant elevation
in the neurotic triad, and that hypochondriasis, depression and hysteria
are the more frequently elevated clinical scales in ﬁbromyalgia patients.
Globally, this triad has a conﬁguration type Conversion V. According to
Greene (2000), this conﬁguration suggests that patients are converting
personality distressing troubles into somatic complaints, which are
more socially acceptable. The overall elevation reﬂects the amount of
psychological distress that the person is experiencing, and the lower
the elevation of D scale compared to Hs and Hy scales, the more severe,
longstanding, and resistant to change are the person defenses against
facing the actual source of distress. Generally, this proﬁle represents
an emphasis on physical complaints along with the denial of psychological basis.
A signiﬁcant heterogeneity was observed in all MMPI clinical scales
among the studies included in the meta-analysis. The high variability,
both intra and inter-studies, must be carefully considered and has implications for the interpretation of this meta-analysis results. On one hand,
these results add to the existing data that reported the presence of variability among patients diagnosed with ﬁbromyalgia, suggesting that
the ﬁbromyalgia population is in fact a heterogeneous group regarding
personality and psychopathology proﬁles. Therefore, ﬁbromyalgia syndrome would be a “ﬁnal common pathway” (Eich et al., 2000), reﬂecting
the different combination and relative contribution of each etiological
factor, i.e., if musculoskeletal symptoms dominate the experiences of
some patients with FMS, psychological factors would dominate the experiences of others (Wilson et al., 2009), and personality may certainly
play an important role in some cases. On the other hand, the high interstudies variability may also be related to the different samples characteristics, namely the recruitment context itself, as many studies do not
report these conditions and, among those who do, there are differences.
From our point of view, further research on this matter will require
studies with a tighter control of the participants' sociodemographic
characteristics, associated features as pain level and disability degree,
and comorbidities, and this information should be reported. Moreover,
only studies focused on community-based samples will enable a ﬁner
conclusion about the degree of psychopathological features in this population, as other types of samples may artiﬁcially increase these features
(Williams & Clauw, 2009).
The ﬁbromyalgia patients scored higher in all clinical scales in comparison to the healthy control group, allowing us to conclude that MMPI
was able to discriminate patients with ﬁbromyalgia from healthy individuals. As the ratio between female and male FM-patients is approximately 9:1, the studies incorporated in this meta-analysis included far
more female patients than male patients, which makes appropriate to
generalize the results to the female ﬁbromyalgia patients only.
Although the meta-analysis has shown that ﬁbromyalgia patients
had different MMPI proﬁles than healthy controls, we cannot assume
that this proﬁle is typical of ﬁbromyalgia patients only. We intend to address the matter of speciﬁcity in another study, by comparing ﬁbromyalgia patients with patients of another rheumatic condition. Most of the
studies report that the FM group has more personality and/or clinical
psychopathology (Ahles et al., 1984; Gerson & Fox, 2003; Payne et al.,
1982; Pérez-Pareja et al., 2010; Porter-Mofﬁtt et al., 2006; Trygg et al.,
2002; Wolfe et al., 1984) and this next study will compare FM and
other rheumatic condition, to explore in depth the whole set of MMPI
dimensions, including personality psychopathology disorders, content
and supplementary scales, which enables a broadband assessment of
personality and psychopathology and factors associated with the subjective experience of pain (Arbisi & Butcher, 2004), as well the

identiﬁcation of emotional and psychological resources and personality
vulnerabilities (Graham, 2011).
We think that, despite the fact that the second meta-analysis includes few studies, it is important due to its greater ecological value; it
compares patients and healthy controls that were assessed in the
same time frame and cultural context, with similar ages, which prevents
the reported effect (e.g., Ahles et al., 1986) of using interpretative
norms.
Therefore, we consider that, despite the small number of studies and
the considerable heterogeneity found, this meta-analysis brings important results, which can be valuable for researchers in this ﬁeld and present the starting point of further research.
The results about personality proﬁle of ﬁbromyalgia patients with
the MMPI are very diverse, and this meta-analysis assessed the magnitude of existing differences, therefore being a step forward in this ﬁeld.
The validity scales should be further explored in future research. Besides K scale, which indicates less psychological resources to face distress, the L scale mean is high, showing that some FM patients reveal
the tendency to present themselves in an unrealistic and excessively
positive way, and to exacerbate distress (i.e., overly value any unusual
experience, sensation or thought), as the F scale mean is also high.
These results should be further explored in future studies, considering
more speciﬁc MMPI validity indicators, namely Fp scale (infrequencypsychopathology), as a supplement to the F scale in identifying infrequent responding. It would also be important to integrate data of
MMPI PSY-5 scales (ﬁve scales pertaining to Personality Psychopathology Disorders), which are not usually reported in published research. Future studies should consider and report information about potential
elevations in personality disorders scales and their relations with clinical disorders scales.

References⁎
Ahles, T. A., Yunus, M. B., Riley, S. D., Bradley, J. M., & Masi, A. T. (1984). Psychological factors associated with primary ﬁbromyalgia syndrome. Arthritis and Rheumatism, 27,
1101–1106.
Ahles, T. A., Yunus, M. B., Gaulier, B., Riley, S. D., & Masi, A. T. (1986). The use of contemporary MMPI norms in the study of chronic pain patients. Pain, 24, 159–163.
Ahles, T. A., Yunus, M. B., & Masi, A. (1987). Is chronic pain a variant of depressive disease?
The case of primary ﬁbromyalgia syndrome. Pain, 29, 105–111. http://dx.doi.org/10.
1016/0304-3959(87)90183-7.
Ahles, T. A., Khan, S. A., Yunus, M. B., Spiegel, D. A., & Masi, A. T. (1991). Psychiatric status
of patients with primary ﬁbromyalgia, patients with rheumatoid arthritis, and subjects without pain: A blind comparison of DSM-III diagnoses. The American Journal
of Psychiatry, 148, 1721–1726. http://dx.doi.org/10.1176/ajp.148.12.1721.
Arbisi, P. A., & Butcher, J. N. (2004). Relationship between personality and health symptoms: Use of the MMPI-2 in medical assessments. International Journal of Clinical
and Health Psychology, 4, 571–595.
Ardiç, F., & Toraman, F. (2002). Psychological dimensions of pain in patients with rheumatoid arthritis, ﬁbromyalgia syndrome, and chronic low back pain. Journal of
Musculoskeletal Pain, 10, 19–29.
Arnold, L. M., Hudson, J. I., Keck, P. E., Auchenbach, M. B., Javaras, K. N., & Hess, E. V.
(2006). Comorbidity of ﬁbromyalgia and psychiatric disorders. Journal of Clinical
Psychiatry, 67, 1219–1225.
Arroita, A., Barreiro, A., Ugarte, K., Losada, N., Rico, P., Touzon, R., & Lopez, M. (2009). Psychiatric comorbidity in ﬁbromyalgia. European Psychiatry, 24(Suppl. 1), 609. http://
dx.doi.org/10.1016/S0924-9338(09)70842-9.
Belenguer, R., Ramos-Casals, M., Siso, A., & Rivera, J. (2009). Clasiﬁcación de la
ﬁbromialgia: Revisión sistemática de la literatura. Reumatología Clínica, 5, 55–62.
http://dx.doi.org/10.1016/j.reuma.2008.07.001.
Bellato, E., Marini, E., Castoldi, F., Barbasetti, N., Mattei, L., Bonasia, D. E., & Blonna, D.
(2012). Fibromyalgia syndrome: Etiology, pathogenesis, diagnosis, and treatment.
Pain research and treatment Retrieved from http://www.hindawi.com/journals/prt/
2012/426130 (doi: 10.1155/2012/426130).
Bennett, R. M., Burckhardt, C. S., Clark, S. R., O'Reilly, C. A., Wiens, A. N., & Campbell, S. M.
(1996). Group treatment of ﬁbromyalgia: A 6 month outpatient program. The Journal
of Rheumatology, 23(3), 521–528.
Ben-Porath, Y. S., Graham, J. R., Hall, G. C. N., Hirschman, R., & Zaragoza, M. S. (1995). Forensic applications of the MMPI-2. Thousand Oaks, CA: SAGE.
Bernardy, K., Klose, P., Busch, A. J., Choy, E. H. S., & Häuser, W. (2013). Cognitive behavioural therapies for ﬁbromyalgia. Cochrane Database of Systematic Reviews, 9 Retrieved from http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD009796.

⁎

References marked with an asterisk indicate studies included in the meta-analysis.

R. Novo et al. / Personality and Individual Differences 116 (2017) 96–108
Binder, L. M., Storzbach, D., Campbell, K. A., Rohlman, D. S., Anger, W. K., Salinski, M. C., ...
Mueller, R. (2000). Comparison of MMPI-2 proﬁles of gulf war veterans with epileptic
and non-epileptic seizure patients. Assessment, 7, 73–78.
Carette, S., Bell, M., Reynolds, W. J., Haraoui, B., McCain, G. A., Bykerk, V. P., ... Guimont, C.
(1994). Comparison of amitriptyline, cyclobenzaprine, and placebo in the treatment
of ﬁbromyalgia. Arthritis and Rheumatism, 37(1), 32–40.
Çeliker, R., & Borman, P. (2001). Fibromyalgia versus rheumatoid arthritis: A comparison
of psychological disturbance and life satisfaction. Journal of Musculoskeletal Pain, 9,
35–45. http://dx.doi.org/10.1300/J094v09n01_05.
⁎Claros, L. B., Caño, M. M., Presa, A. M., Barceló, J. F., Satamán, P. C., Roca, J. P., ... Pàmias, M.
J. (2006). Clinical proﬁles in ﬁbromyalgia patients of the community mental health
center: A predictive index of psychopathological severity. Actas Españolas de
Psiquiatría, 34, 112–122.
Eich, W., Hartmann, M., Muller, A., & Fischer, H. (2000). The role of psychosocial factors in
ﬁbromyalgia syndrome. Scandinavian Journal of Rheumatology, 29, 30–31.
Ekselius, L., Bengtsson, A., & Knorring, L. (1998). Personality traits as determined by
means of the Karolinska scales of personality in patients with ﬁbromialgia. Journal
of Musculoskeletal Pain, 6, 35–49.
Ellertsen, B., Værøy, H., Endresen, I., & Førre, Ø. (1991). MMPI in ﬁbromyalgia and local
nonspeciﬁc myalgia. New Trends in Experimental and Clinical Psychiatry. VII. (pp.
53–62).
Fitzcharles, M. A., & Yunus, M. B. (2012). The clinical concept of ﬁbromyalgia as a changing paradigm in the past 20 years. Pain research and treatment. Retrieved from
http://www.hindawi.com/journals/prt/2012/184835/184835 (doi:10.1155/2012/
184835).
Friedman, A. F., Bolinskey, P. K., Levak, R. W., & Nichols, D. S. (2014). Psychological assessment with the MMPI-2/MMPI-2-RF. New York, NY: Routledge.
⁎Gerson, A., & Fox, D. (2003). Fibromyalgia revisited: Axis II factors in MMPI and historical
data in compensation claimants. American Journal of Forensic Psychology, 21, 21–25.
Giesecke, T., Williams, D. A., Harris, R. E., Cupps, T. R., Tian, X., Tian, T. X., ... Clauw, D. J.
(2003). Subgrouping of ﬁbromyalgia patients on the basis of pressure-pain thresholds and psychological factors. Arthritis and Rheumatism, 48, 2916–2922. http://dx.
doi.org/10.1002/art.11272.
Glombiewski, J. A., Sawyer, A. T., Gutermann, J., Koenig, K., Rief, W., & Hofmann, S. G.
(2010). Psychological treatments for ﬁbromyalgia: A meta-analysis. Pain, 151(2),
280295. http://dx.doi.org/10.1016/j.pain.2010.06.01.
Gonzalez, B. (2014). Aspectos psicológicos da ﬁbromialgia: Personalidade e história de
vida [Psychological aspects of ﬁbromyalgia: Personality and life story] (Doctoral dissertation). Retrieved from http://repositorio.ul.pt/bitstream/10451/11052/1/
ulsd066203_td_Barbara_Gonzalez.pdf.
⁎Gonzalez, B., Baptista, T. M., Branco, J. C., & Novo, R. F. (2015). Fibromyalgia characterization in a psychosocial approach. Psychology, Health & Medicine, 20, 363–368. http://
dx.doi.org/10.1080/13548506.2014.931590.
Graham, J. R. (2011). MMPI-2: Assessing personality and psychopathology. New York, NY:
Oxford University Press.
Greene, R. L. (2000). The MMPI-2: An interpretive manual (2nd ed.). Needham Heights,
MA: Allyn & Bacon.
Higgins, J. P., & Green, S. (Eds.). (2011). Cochrane handbook for systematic reviews of
interventions (version 5.1.0) (Retrieved from www.cochrane-handbook.org).
⁎Johnson, A. L., Storzbach, D., Binder, L. M., Barkhuizen, A., Anger, W. K., Salinsky, M. C., ...
Rohlman, D. S. (2010). MMPI-2 proﬁles: Fibromyalgia patients compared to epileptic
and non-epileptic seizure patients. The Clinical Neuropsychologist, 24, 220–234. http://
dx.doi.org/10.1080/13854040903266902.
⁎Kaplan, R. F., Meadows, M. E., Vincent, L. C., Logigian, E. L., & Steere, A. C. (1992). Memory
impairment and depression in patients with Lyme encephalopathy: Comparison with
ﬁbromyalgia and nonpsychotically depressed patients. Neurology, 42, 1263–1267.
Keller, L. S. (1991). Assessment of chronic pain patients with the MMPI-2. Minneapolis, MN:
University of Minnesota Press.
Keller, L. S., & Butcher, J. N. (1991). Assessment of chronic pain patient with the MMPI-2.
Minneapolis: University of Minnesota Press.
Lee, J., Ellis, B., Price, C., & Baranowski, A. P. (2013). Chronic widespread pain, including
ﬁbromyalgia: a pathway for care developed by the British Pain Society. British
Journal of Anaesthesia, 1–9. http://dx.doi.org/10.1093/bja/aet351.
Malin, K., & Littlejohn, G. O. (2012). Personality and ﬁbromyalgia syndrome. The Open
Rheumatology Journal, 6, 273–285. http://dx.doi.org/10.2174/1874312901206010273.
Malt, E. A., Olafsson, S., Lund, A., & Ursin, H. (2002). Factors explaining variance in perceived pain in women with ﬁbromyalgia. BMC Musculoskeletal Disorders, 3, 1–8.
Martín, M. J., Luque, M., Solé, P., Mengual, A., & Granados, J. (2000). Aspectos psicológicos
de la ﬁbromialgia [Psychological aspects of the ﬁbromyalgia]. 27. (pp. 12–18). Revista
de Psiquiatría de la Facultad de Medicina de Barcelona, 12–18.
Martin-McAllen, A. (1997). An exploratory study to identify if personality traits differ among
women with ﬁbromyalgia and women without ﬁbromyalgia. (Doctoral Dissertation).
(Available from ProQuest Dissertations and Theses database. (UMI No. 9813151)).
Mittenberg, W., Patton, C., Canyock, E. M., & Condit, D. C. (2002). Base rates of malingering
and symptom exaggeration. Journal of Clinical and Experimental Neuropsychology, 24,
1094–1102. http://dx.doi.org/10.1076/jcen.24.8.1094.8379.
Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & Prisma Group (2010). Preferred
reporting items for systematic reviews and meta-analyses: The PRISMA statement.
International Journal of Surgery, 8, 336–341. http://dx.doi.org/10.1016/j.ijsu.2010.02.
007.
Oﬂuoglu, D., Berker, N., Guven, Z., Canbulat, N., Yılmaz, I., & Kayhan, O. (2005). Quality of
life in patients with ﬁbromyalgia syndrome and rheumatoid arthritis. Clinical
Rheumatology, 24, 490–492. http://dx.doi.org/10.1007/s10067-004-1068-3.
O'Shea, L. E., & Dickens, G. L. (2014). Short-term assessment of risk and treatability
(START): Systematic review and meta-analysis. Psychological Assessment, 26,
990–1002. http://dx.doi.org/10.1037/a0036794.

107

Oswald, J., Salemi, S., Michel, B. A., & Sprott, H. (2008). Use of the short-form-36 health
survey to detect a subgroup of ﬁbromyalgia patients with psychological dysfunction.
Clinical Rheumatology, 27, 919–921. http://dx.doi.org/10.1007/s10067-008-0874-4.
Palmer, A., Borrás, C., Pérez-Pareja, J., Sesé, A., & Vilariño, M. (2013). Are patients with
chronic pain and ﬁbromyalgia correctly classiﬁed by MMPI-2 validity scales and indexes? European Journal of Psychology Applied to Legal Context, 5, 123–129. http://
dx.doi.org/10.5093/ejpalc2013a1.
Payne, T. C., Leavitt, F., Garron, D. C., Katz, R. S., Golden, H. E., Glickman, P. B., &
Vanderplate, C. (1982). Fibrositis and psychologic disturbance. Arthritis and
Rheumatism, 25, 121–240. http://dx.doi.org/10.1002/art.1780250216.
Pérez-Pareja, J., Sesé, A., González-Ordi, H., & Palmer, A. (2010). Fibromyalgia and chronic
pain: Are there discriminating patterns by using the Minnesota Multiphasic Personality Inventory-2 (MMPI-2)? International Journal of Clinical and Health Psychology,
10, 41–56.
Porter-Mofﬁtt, S., Gatchel, R. J., Robinson, R. C., Deschner, M., Posamentier, M., Polatin, P.,
& Lou, L. (2006). Biopsychosocial proﬁles of different pain diagnostic groups. The
Journal of Pain, 7, 308–318. http://dx.doi.org/10.1016/j.jpain.2005.12.003.
Ramírez, P. C., Ordib, H. G., Santamaría, P., Nieto, M. P., & Morales, M. I. (2013).
Fibromialgia: Exageración o simulación? Clínica y Salud, 24, 185–195. http://dx.doi.
org/10.1016/S1130-5274(13)70020-3.
Ramundo, M. R. (2000). Assessing the impact of emotional regulation in ﬁbromyalgia patients. San Diego: Faculty of the California School of Professional Psychology (Doctoral
dissertation, Faculty of the California School of Professional Psychology, San Diego).
Raphael, K., Janal, M., Nayak, S., Schwartz, J., & Gallagher, R. (2006). Psychiatric comorbidities in a community sample of women with ﬁbromyalgia. Pain, 124, 117–125. http://
dx.doi.org/10.1016/j.pain.2006.04.004.
⁎Sala, I., Roig, C., Amador-Campos, J. A., García-Sánchez, C., Rodríguez, A., Díaz, C., & Gich, I.
(2009). Psychopathological symptoms in patients suffering from chronic cephalea
with or without ﬁbromyalgia. Revista de Neurologia, 49, 281–287.
Salafﬁ, F., Puttini, P. S., Girolimetti, R., Atzeni, F., Gasparini, S., & Grassi, W. (2009). Healthrelated quality of life in ﬁbromyalgia patients: A comparison with rheumatoid arthritis patients and the general population using the SF-36 health survey. Clinical and
Experimental Rheumatology, 27, 67–74.
Sayar, K., Gulec, H., & Topbas, M. (2004). Alexithymia and anger in patients with ﬁbromyalgia. Clinical Rheumatology, 23, 441–448. http://dx.doi.org/10.1007/s10067-0040918-3.
Souza, J. B., Goffaux, P., Julien, N., Potvin, S., Charest, J., & Marchand, S. (2009). Fibromyalgia subgroups: Proﬁling distinct subgroups using the Fibromyalgia Impact Questionnaire. A preliminary study. Rheumatology International, 29, 509–515. http://dx.doi.
org/10.1007/s00296-008-0722-5.
Staud, R. (2007). Treatment of ﬁbromyalgia and its symptoms. Expert Opinion on
Pharmacotherapy, 8, 1629–1642. http://dx.doi.org/10.1517/14656566.8.11.1629.
Thiagarajah, A. S., Guymer, E. K., Leech, M., & Littlejohn, G. O. (2014). The relationship between ﬁbromyalgia, stress and depression: Why does stress lead to ﬁbromyalgia in
some patients? International Journal of Clinical Rheumatology, 9, 371–384.
Thieme, K., Turk, D. C., & Flor, H. (2004). Comorbid depression and anxiety in ﬁbromyalgia
syndrome: Relationship to somatic and psychosocial variables. Psychosomatic
Medicine, 66, 837–844. http://dx.doi.org/10.1097/01.psy.0000146329.63158.40.
Thieme, K., Turk, D. C., Gracely, R. H., Maixner, W., & Flor, H. (2015). The relationship
among psychological and psychophysiological characteristics of ﬁbromyalgia patients. The Journal of Pain, 16, 186–196. http://dx.doi.org/10.1016/j.jpain.2014.11.009.
⁎Trygg, T., Lundberg, G., Rosenlund, E., Timpka, T., & Gerdle, B. (2002). Personality characteristics of women with ﬁbromyalgia and of women with chronic neck, shoulder or
low back complaints in terms of Minnesota multiphasic personality inventory and
defense mechanism technique modiﬁed. Journal of Musculoskeletal Pain, 10, 33–55.
http://dx.doi.org/10.1300/J094v10n03_03.
Uguz, F., Ciçek, E., Salli, A., Karahan, A. Y., Albayrak, I., Kaya, N., & Uğurlu, H. (2010). Axis I
and Axis II psychiatric disorders in patients with ﬁbromyalgia. General Hospital
Psychiatry, 32, 105–107. http://dx.doi.org/10.1016/j.genhosppsych.2009.07.002.
Van Houdenhove, B., & Luyten, P. (2007). Fibromyalgia and related syndromes characterized
by stress intolerance and pain hypersensitivity: Do we need a new nosology? Current
Rheumatology Reviews, 3, 304–308. http://dx.doi.org/10.2174/157339707782408937.
Van Houdenhove, B., Luyten, P., & Egle, U. T. (2009). Stress as a key concept in chronic
widespread pain and fatigue disorders. Journal of Musculoskeletal Pain, 17, 390–399.
http://dx.doi.org/10.3109/10582450903284745.
Van Houdenhove, B., Kempke, S., & Luyten, P. (2010). Psychiatric aspects of chronic fatigue syndrome and ﬁbromyalgia. Current Psychiatry Reports, 12, 208–214. http://
dx.doi.org/10.1007/s11920-010-0105-y.
⁎Vural, M., Berkol, T. D., Erdogdu, Z., Pekedis, K., Kucukserat, B., & Aksoy, C. (2014a). Evaluation of the effectiveness of an aerobic exercise program and the personality characteristics of patients with ﬁbromyalgia syndrome: A pilot study. Journal of Physical
Therapy Science, 26, 1561–1565. http://dx.doi.org/10.1589/jpts.26.1561.
⁎Vural, M., Berkol, T. D., Erdogdu, Z., Kucukserat, B., & Aksoy, C. (2014b). Evaluation of personality proﬁle in patients with ﬁbromyalgia syndrome and healthy controls. Modern
Rheumatology, 24, 823–828. http://dx.doi.org/10.3109/14397595.2013.868069.
Walker, E. A., Keegan, D., Gardner, G., Sullivan, M., Katon, W. J., & Bernstein, D. (1997).
Psychosocial factors in ﬁbromyalgia compared with rheumatoid arthritis: I. Psychiatric diagnoses and functional disability. Psychosomatic Medicine, 59, 565–571.
Williams, D. A., & Clauw, D. J. (2009). Understanding ﬁbromyalgia: Lessons from the
broader pain research community. The Journal of Pain, 10, 777–791. http://dx.doi.
org/10.1016/j.jpain.2009.06.001.
Wilson, H. D., Robinson, J. P., & Turk, D. C. (2009). Toward the identiﬁcation of symptom
patterns in people with ﬁbromyalgia. Arthritis and Rheumatism, 61, 527–534. http://
dx.doi.org/10.1002/art.24163.
Wolfe, F., & Michaud, K. (2009). Outcome and predictor relationships in ﬁbromyalgia and
rheumatoid arthritis: Evidence concerning the continuum versus discrete disorder

108

R. Novo et al. / Personality and Individual Differences 116 (2017) 96–108

hypothesis. Journal of Rheumatology, 36, 831–836. http://dx.doi.org/10.3899/jrheum.
080897.
Wolfe, F., Cathey, M., Kleinheksel, S., Amos, S., Hoffman, R., Young, D., & Hawley, D. J.
(1984). Psychological status in primary ﬁbrositis and ﬁbrositis associated with rheumatoid arthritis. The Journal of Rheumatology, 11, 500–506.
Wolfe, F., Smythe, H. A., Yunus, M. B., Bennett, R. M., Bombardier, C., & Goldenberg, D. L.
(1990). The American College of Rheumatology 1990 criteria for classiﬁcation of

ﬁbromyalgia: Report of the Multicentre Criteria Committee. Arthritis and
Rheumatism, 33, 160–172. http://dx.doi.org/10.1002/art.1780330203.
⁎Yunus, M. B., Ahles, T. A., Aldag, J. C., & Masi, A. T. (1991). Relationship of clinical features
with psychological status in primary ﬁbromyalgia. Arthritis and Rheumatism, 34,
15–21.

