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Article Type ABSTRACT

Review Paper Background and Objective: Fibromyalgia syndrome (FMS) is considered as a widespread chronic
pain disorder of unknown etiology. Since personality traits can play an important role in the
development of FMS, this review article was conducted in order to increase the understanding of
personality traits related to FMS.

Methods: This review article was conducted by searching articles based on PRISMA guidelines for
studies published from 2000 to September 2021 in authentic databases using the keywords
fibromyalgia syndrome, chronic widespread pain, personality, and personality tests. The results of
30 eligible studies aimed at identifying personality traits in patients with FMS were reviewed and
summarized.

Findings: According to the theoretical model used, the articles that used the TCI tool reported high
traumatic avoidance and low self-regulation. High scores in hypochondriasis, hysteria and depression
have been observed using the MMPI questionnaire. Moreover, other studies showed a high score in
neuroticism using NEO. In this systematic review, some personality traits related to FMS were
identified and explained. In other words, many patients with fiboromyalgia show personality traits that
are related to the mechanisms involved in FMS.

[R)Zzell\;?hdz'om Conclusion: The findings provide evidence that personality traits can play a key role in the
) development and persistence of this syndrome. However, studies lack sufficient evidence to support

Revised: an "FMS personality.” The results expand our knowledge about the complex nature of this disorder
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Introduction

Fibromyalgia syndrome (FMS), as the third most common musculoskeletal disease (1), is a chronic
disease without underlying lesions with unknown causes (2-4). The prevalence of this disease in the world
is estimated at 3-6% (5, 6), and more than 90% of those affected are women (7, 8). In addition to widespread
muscle pain in tender points, these patients may also experience low pain tolerance, fatigue, sleep problems,
anxiety and depression, stiff joints, attention and memory problems (9-12). These symptoms often occur in
an unpredictable remission/recurrence cycle, which reduces the quality of life of these patients (13).

Personality is defined as a relatively stable set of behavioral, cognitive, and emotional patterns that
determine a person's reaction and how he/she adapts to stimuli, external conditions, problems, and distress
(14, 15). Personality can significantly affect how pain is evaluated and how to react to it (16, 17), the
process of adapting to a chronic disease, the use of medicine and medical services, and adherence to
treatment prescriptions (18). Moreover, personality plays an important role in the etiology of psychosomatic
diseases (19). Therefore, the role of personality traits in the creation and maintenance of FMS has been
the focus of researchers. In the biological-psychological model which presents the causes and pathogenesis
of FMS, physiological, psychological and social factors are interacting with each other in different
stages and in different ways, which shows that several paths may lead to the disease and its continuation.
In this framework, FMS can be considered as the final stage of the accumulation of biological and
psycho-social vulnerability factors that over time, in interaction with stress, have led to the disease
(20, 21). As a psychological factor, personality can play the role of foundation and maintenance in this
disease (21).

Malin et al. did not find a personality profile specific to fibromyalgia patients in their review article;
however, they believe that many patients with fibromyalgia show personality traits that are related to FMS
mechanisms and facilitate psychological responses to stressful situations (22). In their meta-analysis, Novo
et al. examined the dimensions of the MMPI questionnaire in these patients and announced that the MMPI
can distinguish female patients with fibromyalgia among healthy volunteers. Moreover, hypochondriasis,
depression, hysteria and schizophrenia scales were the most reported clinical scales in the studies (23). A
systematic review by Conversano et al. showed that a high level of alexithymia and Type D Personality was
reported in FMS patients, but when depression was controlled, these results did not differ from the results
of the control group (24). None of these studies have comprehensively investigated and explained the
personality profile in these patients, so comprehensive investigations in this field are necessary to identify
the psychological pathogenesis of FMS.

While personality traits play a role in the persistence or progression of the disease, due to the
complexities of research in the field of personality as well as the pathology of FMS, the relationship between
the two is still unclear and unknown (22). The aim of this study is to summarize the findings related to
personality traits associated with FMS and explain how personality traits influence the process of this
disease. This systematic review discusses the studies that investigated the personality traits of patients with
FMS and by summarizing and explaining the findings, it tries to increase the current knowledge about this
disorder and its complex nature.

Methods

This review article has been approved by the Research Ethics Committee of Isfahan University with code
IR.ULLREC.1400.001. In this systematic review, in order to find scientific documents and evidence related
to the subject, a search was done in the databases in both English and Farsi. The time period of this research

Journal of Babol University of Medical Sciences, 2022; 24(1): 510-525


http://dx.doi.org/10.22088/jbums.24.1.510
https://dor.isc.ac/dor/20.1001.1.15614107.1401.24.1.60.6

[ DOR: 20.1001.1.15614107.1401.24.1.60.6 ]

[ DOI: 10.22088/jbums.24.1.510]

512

Personality Traits and Fibromyalgia Syndrome/ M. Vesal, et al

was from 2000 to the end of September 2021. Reference lists of retrieved articles were searched by two
authors independently and all potential sources were added. In all the stages of selecting the articles, the
disputed cases were resolved based on discussions and opinions with other members of the research team.
These articles were evaluated according to the inclusion criteria (Table 1). Then, using the PRISMA method,
the articles that did not meet the necessary conditions were removed, and considering that no Persian article
was found in this regard, finally 30 articles (in English) were included in the research (Figure 1).

Table 1. Search strategy and selection of articles

Description English Persian
PubMed, MEDLINE, EMBASE, PsychINFO,
Evaluated CAMBASE, Social Sciences Citation Index SID, MedLib, Iranmedex, IranPsych,
databases | (SSCI), Science Direct, Scopus, the Cochrane Civilica
Library data bases, Google scholar
. : ‘g . Personality, traits, characteristics,
personality, traits, characteristics, personality personality pro¥i|es individual differences
profiles, individual differences, Fibromyalgia Fibromyalgia Syndfome EMS Widespread
Syndrome, FMS, widespread chronic pain, chronic pain, chronic diffuse pain
chronic diffuse pain, Fibrositis, The Minnesota . oy 1 Pe
keywords Multi ; . Fibrositis, The Minnesota Multiphasic
ultiphasic Personality Inventory, The NEO- Personality Inventory. The NEO-Five
Five Factor Inventory, The Temperament and Factor Inve?l/tor They'i'em erament and
Character Inventorv. Cloninaer's model, The | ¢aracter Inventgr’v Cloninqper‘s model, the
five-factor model of personality five-factor model of personality '
Inclusion Articles that examine personality and personality traits in fibromyalgia patients, personality
criteria assessment using questionnaires, adult age group (above 18 years old), research articles,
English or Farsi articles.
Exclusion Age group under 18 years, personality assessment using other tools or interviews, articles that
criteria have investigated other rheumatology diseases or chronic pain, articles other than Persian and

English languages, lack of access to the full text.

Articles found in databases (3012 articles)
and other sources (6 articles)

Articles after omission of
duplicates and irrelevant articles
(2965 articles)

Avrticles left after exclusion
(53 articles)

- Exclusion of non-English articles
(5 articles)

- Exclusion of articles related to other |
rheumatism diseases (16 articles)

- Use of tools other than questionnaires

(2 articles)
v
Eligible articles (30 English articles)
Other questionnaires MMPI NEO-FFI Temperament and Character
(6 articles) (4 articles) (4 articles) Inventory (12 articles)

Figure 1. The process of searching and selecting articles based on the PRISMA diagram
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By searching the databases (Table 1), 53 articles were extracted, and by removing the articles that did
not have the necessary conditions to enter the research according to the inclusion and exclusion criteria, 30
studies were finally examined (Figure 1). The information and results of the articles included in the research
are given in Table 2.

Table 2. Summary of the findings of the conducted studies

The FMS
. Mean . . . Personality
Row writers place of Sample size Gender | Results in FMS patients | measurement
age Lo assessment tool
research criteria
Higher scores of FMS Minnesota
64 people (FMS g . . . .
. patients in Multiphasic
Trygg et al. . 46.2 patients and Female L ACR 1990 .
1 Belgium . . hypochondriasis, . Personality
(25) years patients with (100%) . . criteria
. . depression and hysteria Inventory
regional pain)
scales (MMPI)
Eysenck
100 people (FMS . . .
Malt et al. p_ ple ( Female | FMS patients score higher ACR 1990 Personality
2 Norway 50 years patients and . . L . .
(26) (100%) in neuroticism criteria Questionnaire
control group)
(EPQ)
The
Verdejo- 72 people (FMS . . Temperament
. . 45.8 . Female | FMS patients score higher ACR 1990
3 Garcia et al. Spain patients and . . . and Character
years (100%) in harm avoidance criteria
(10) control group) Inventory-
Revised (TCI-R)
FMS patients have higher The
843 people (FMS scores in harm avoidance, Temperament
Lundberg et 41.25 . Female . ACR 1990
4 Sweden patients and persistence and self- . and Character
al. (27) years (100%) criteria
control group) transcendence and lower Inventory-
scores in autonomy Revised (TCI-R)
The
140 people (FMS FMS patients score higher Temperament
Mazza et al. 36.32 . Female . . ACR 1990
5 Italy patients and in harm avoidance and . and Character
(28) years (59%) . criteria
control group) lower scores in autonomy Inventory-
Revised (TCI-R)
. Minnesota
Higher scores of FMS . .
98 people (FMS . Multiphasic
Johnson et 34.24 . Female patients on ACR 1990 .
6 USA patients and L . Personality
al. (29) years (27%) hypochondriasis and criteria
control group) . Inventory-2
hysteria scales
(MMPI-2)
114 people (FMS Minnesota
_p P (_ Higher scores of FMS . .
, . patients, patients . . Multiphasic
Pérez-Pareja . 4581 . L. Female patients on all clinical ACR 1990 .
7 Spain with chronic pain . . Personality
et al. (30) years (87.7%) scales except femininity criteria
and control L Inventory-2
and masculinity scales
group) (MMPI-2)
186 people (FMS
Glazer et al. 45.16 _p ple ( Female | FMS patients score higher ACR 1990 Tridimensional
8 Israel patients, people . . L .
(31) years . . . (100%) in harm avoidance criteria Personality
with FMS in their
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The FMS
. Mean . . . Personality
Row writers place of Sample size Gender | Resultsin FMS patients | measurement
age . assessment tool
research criteria
relatives and Questionnaire
those without it) (TPQ)
; Neuroticism and NEO Five-
Martinez et . 46.54 74 people (FMS Female . ACR 1990
9 Spain . openness scores predict . Factor Inventory
al. (32) years patients) (94.5%) . . criteria
pain catastrophizing. (NEO-FFI)
FMS patients have higher
scores on traumatic Temperament
Santos et al. . 46.33 Female . ACR 1990
10 Brazil 69 people avoidance and lower . and Character
(33) years (100%) . criteria
scores on cooperation and Inventory (TCI)
autonomy
. FMS patients score higher
90 (FMS patients . P . 9 Temperament
Gencay-Can 35.3 Female in harm avoidance and ACR 1990
11 Turkey and control . and Character
etal. (34) years (100%) self-transcendence and criteria
group) . Inventory (TCI)
lower scores in autonomy
Average
. not 56 people (FMS . . -
Malin et al. . P . ple ( Female | FMS patients score higher ACR 1990 The Big Five
12 Australia | reported patients and . . L
(35) (100%) in neuroticism criteria Inventory (BFI)
(20t0 35 control group)
years)
High neuroticism scores
874 people (FMS and low extraversion
patients, patients scores in FMS patients.
with Two groups were NEO Five-
simultaneous identified: one group had Factor
Torres et al. _ ae | ™ Female _ group ACR 1990
13 (36) Spain ears diagnosis of FMS (85%) higher scores in criteria Inventory-
y and RA, chronic 0 neuroticism and lower revised (NEO-
pain patients and scores in openness, FFI-R)
drug-resistant conscientiousness,
epilepsy patients) extroversion, and
conscientiousness.
Minnesota
136 people (FMS Higher scores of FMS Multiphasic
Vural et al. . Female . . ACR 1990 .
14 Turkey 37 years patients and patients on hysteria and . Personality
(37) (100%) h criteria
control group) hypochondriasis scales Inventory
(MMPI)
FMS patients have higher
. . . Temperament
Garcia- 80 people (FMS scores in harm avoidance
. 47.1 . Female . ACR 1990 and Character
15 Fontanals et Spain patients and and lower scores in L
years (100%) . . criteria Inventory-
al. (38) control group) innovativeness and .
Revised (TCI-R)
autonomy
Low scores in
102 people (FMS L
. . extraversion in FMS N
de Tommaso 41.9 patients with Female . . The Big Five
16 Italy L . patients and low scores in Not reported
et al. (39) years migraine without (67%) Inventory (BFI)
. openness and
aura, migraine o .
conscientiousness in FMS
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The FMS
. Mean . . . Personality
Row writers place of Sample size Gender | Resultsin FMS patients | measurement
age . assessment tool
research criteria
without aura and patients with migraine
healthy people) without aura
Three subgroups were
identified: the first group
scored above 65 in the
hypochondriasis, hysteria
and depression subscales. Minnesota
Gonzalez et 46.96 50 people (FMS Female The second group scored Multiphasic
17 Portugal ' - above 65 in most clinical Not reported Personality
al. (40) years patients) (100%)
scales (except Inventory-2
femininity/masculinity, (MMPI-2)
social introversion and
hypomania). The profile
of the third group was
normal.
Eysenck
Personali
157 people (FMS FMS patients score higher . ty
Montoro et . 50.77 . Female . . ACR 1990 Questionnaire
18 Spain patients and in neuroticism and o .
al. (18) years control group) (96%) svehosis criteria Revised -
grotp Py Abbreviated
(EPQR-A)
FMS patients have higher
204 people scores on harm avoidance Temperament
19 Ablin et al. lsrael 41.74 (patients with Female and lower scores on ACR 2010 and Character
(41) years FMSand CFSin | (89.8%) persistence, reward criteria Inventory-
one group) dependence, cooperation Revised (TCI-R)
and autonomy
Significant difference of Temperament
. 170 people (FMS FMS patients in the scales P
20 Leombruni ltal 52.04 atients and Female of harm avoidance ACR 2010 and Character
etal. (42) y years P (100%) . ) ' criteria Inventory-
control group) innovativeness and .
Revised (TCI-R)
autonomy
230 people (FMS Higher scores of FMS
p;tie:ts and patients and chronic
regional pain in the Eysenck
Chang et al. . 52.07 patients with Female g . P ACR 1990 y .
21 Taiwan . . neuroticism scale and . Personality
(43) years chronic regional | (64.3%) . criteria
ain. control lower scores in Inventory (EPI)
P ’rou ) extraversion compared to
grotp the control group.
Garcia- 80 people (FMS . . Temperament
. 471 . Female | FMS patients score higher ACR 1990
22 Fontanals et Spain patients and . . . and Character
years (100%) in harm avoidance criteria
al. (44) control group) Inventory (TCI)
23 Bucourt et France 47.18 163 people Female Higher scores of FMS ACR 1990 The Big Five
al. (3) years peop (100%) patients on neuroticism, criteria Inventory (BFI)
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The FMS
. Mean . . . Personality
Row writers place of Sample size Gender | Resultsin FMS patients | measurement
age . assessment tool
research criteria
agreeableness and
openness
Higher scores of FMS
155 (FMS patients in harm Temperament
Dogru et al. 41.2 . Female . ACR 2010
24 Turkey patients and avoidance and lack of L and Character
(45) years (100%) . Lo criteria
control group) statistical significance of Inventory (TCI)
autonomy scores
FMS patients have higher
154 (FMS P . g Temperament
Balbaloglu 40.6 . Female | scores on harm avoidance ACR 1990
25 Turkey patients and . and Character
et al. (46) years (100%) and lower scores on criteria
control group) Inventory (TCI)
autonomy
60 people (FMS FMS patients score higher ACR 2010 NEO Five-
Bartkowska Not . Female . -
26 Holland patients and in agreeableness and criteria (2016 Factor Inventory
etal. (47) reported (100%) L ..
control group) conscientiousness Revisions) (NEO-FFI)
Higher scores of FMS
patients in depression,
hysteria, schizophrenia,
mental weakness and .
o Minnesota
hypochondriasis. Two Multiohasic
27 Gonzalez et Portugal 45.95 56 people Female subgroups of FMS Not reported Persoialit
al. (48) g years peon (100%) patients were identified. P Inventor é
In one of the subgroups, a 4
. L (MMPI-2)
clinically significant
increase was observed in
the scales of introversion
and negative affectivity.
Higher scores of FMS Minnesota
70 people (FMS patients in depression, Multiphasic
Gonzalez et 46.3 . Female . . . ]
28 al. (49) Portugal oars patients and RA (100%) hysteria, schizophrenia Not reported Personality
. . 0 ..
4 patients) and hypochondriasis Inventory-2
scales (MMPI-2)
. ACR 1990 NEO Five-
Higher scores of FMS L
Seto et al. Female ) . criteria and Factor
29 USA 52 years 92 people patients on neuroticism
(15) (95%) scale ACR 2010 Inventory-3
criteria (NEO-FFI-3)
Minnesota
FMS patients high scores Multiphasic
Berkol et al. 3438 | 24people (FMS | Female P gh sc ACR 1990 pha
30 Turkey . (scores above 70) in . Personality
(50) years patient) (100%) . criteria
hysteria Inventory
(MMPI)

MMPI= The Minnesota Multiphasic Personality Inventory, EPQ-N= The neuroticism scale of the Eysenck Personality
Questionnaire, TCI-R= The Temperament and Character Inventory-Revised, TPQ= The Tridimensional Personality
Questionnaire, NEO-FFI= The NEO Five-Factor Inventory, BFI= The Big Five Inventory, EPQR-A= The Eysenck
Personality Questionnaire Revised-Abbreviated, EP1= Eysenck Personality Inventory.
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Below are the personality questionnaires and diagnostic criteria used in the articles:

Questionnaires used in the studies: In the reviewed articles, the Temperament and Character Inventory
(TCI) (12 articles), Minnesota Multiphasic Personality Inventory (MMPI) (8 articles) and NEO Five-Factor
Inventory (NEO-FFI) (4 articles) have been used more than others questionnaires, which are briefly
introduced below:

Temperament and Character Inventory (TCI): states that the causal structure of personality is based on
biological mechanisms and environmental influences (51). In this questionnaire, temperament as the
emotional core of personality is heritable and relatively stable throughout life and has five dimensions (27).
Character, the cognitive core of personality, is influenced by learning and reaches maturity by late adulthood
and includes three dimensions (27).

The Minnesota Multiphasic Personality Inventory (MMPI): has been widely used in health and chronic
disease contexts as well as FMS patients (49), which consists of 566 true/false questions that examine
personality using 10 personality scales and 3 validation scales (37).

NEO Five-Factor Inventory (NEO-FFI): It assesses the Big Five personality traits using 60 questions
(15). The Big Five personality theory is a well-known model describing five personality traits that are
considered stable throughout adult life: Openness, Conscientiousness, Extraversion, Agreeableness,
Neuroticism (52).

Diagnostic criteria in fibromyalgia: In 1990, the American College of Rheumatology (ACR) described
extensive diagnostic criteria (53). These criteria define FMS by the presence of widespread pain for
a duration of at least three months and tenderness in more than 11 of 18 specific anatomical points (when
a pressure of 4 kg/cm is applied) (23,54). In 2010, the ACR endorsed the “Fibromyalgia Preliminary
Diagnostic Criteria and Symptom Severity Scale” as an alternative method of diagnosis (55). These
criteria include pain in 7 out of 18 areas. Moreover, in this scale, cognitive symptoms, fatigue and sleep
disorders are scored in each one (24, 54). Among the articles examined in this research, twenty-one
articles used the ACR 1990 criteria, five articles used the ACR 2010 criteria, and four articles did not
report their criteria.

In summarizing the articles reviewed in this study, it was found that some personality traits are common
in patients with FMS. High scores in harm avoidance and low scores in self-directedness were shown by
TCI, while high score in neuroticism was shown by NEO. Moreover, common features reported using the
MMPI include hypochondriasis, hysteria, and severe depression. Below is an explanation of the mechanism
of action of each of these personality traits in the FMS disease process:

Harm avoidance and self-directedness: Harm avoidance is a heritable trait that shows a person's tendency
to inhibit behaviors based on pessimistic concern or to avoid punishment (56). A high score in harm
avoidance refers to the tendency to fear, pessimism, sensitivity to criticism and the need for high reassurance
(51). People with a high harm avoidance score anticipate harm even in supportive conditions (57) and easily
acquire conditioned avoidance responses to disturbing stimuli. Thus, they are prone to fear (58), so it can
be considered as a personality dimension that underlies fear-avoidance behavior (59). Contemporary models
of fear and avoidance of chronic musculoskeletal pain suggest fear and avoidance of pain as the main factors
in the transition from acute pain to chronic pain. After the acute phase of pain has passed, some patients
tend to evaluate their pain in a dysfunctional way, these people describe the pain as threatening and to some
extent catastrophic, and they are wary of their bodily sensations. According to them, pain is a physical
feeling that means injury with the prediction of disability. As a result, the mistaken expectation that pain
will increase after exposure, patients engage in fear-avoidance behaviors to reduce fear. Therefore, patients
are reluctant to perform daily activities that may be associated with the risk of causing pain. Such avoidance
behaviors in turn confirm catastrophic perceptions of pain and perpetuate pain, pain-related fear, and
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maladaptive avoidance behaviors. After that, an endless loop of fear and avoidance begins with the
interaction between fear-avoidance and powerlessness beliefs (34, 38-40). People with low self-directedness
can be called blameworthy, destructive, fragile, and lacking internal control sources, which prevent them
from setting and achieving meaningful goals, which manifests with low motivation and difficulty in adaptive
coping. In addition, they have low self-efficacy, so they cannot solve problems in stressful situations
(51, 56). For this reason, people with FMS who score lower in self-directedness may have difficulty
managing difficult situations, stopping rumination, overcoming obstacles, and engaging in more active
coping behaviors. In sum, high harm avoidance and low self-directedness indicate a personality
vulnerability that significantly leads to the patient's inability to cope with stressful situations, such as chronic
illness (38, 42, 60).

Neuroticism: This personality trait is included in Eysenck's personality model and McCrae and Costa's
five-factor model (61). Neuroticism is defined as the tendency to experience frequent and intense negative
emotions in response to various sources of stress (62). Neuroticism increases vulnerability to mental and
physical illnesses by reducing self-efficacy, self-awareness and social support. That’s because people who
have higher neuroticism have less ability to reduce and relieve problematic events and experiences (63, 64).
Furthermore, neuroticism is associated with a passive way of coping with pain, higher perceived pain
intensity, and increased reaction to pain (18, 65). Evidence suggests that neuroticism can affect the cognitive
processing of the meaning of pain in people's lives and the extent of their suffering (66).

Some researchers believe that there are several pathways through which neuroticism may contribute to
an increased risk of persistent and chronic pain: The first pathway may be through increased sensitivity to
pain. People report different perceptions of pain even when the stimulus is held constant, and individuals
with high neuroticism are more sensitive to pain, which makes them more vulnerable to pain (67). In the
second pathway, the neurotic personality can be associated with pain through health-related behaviors.
There is considerable evidence that neuroticism is associated with risky health behaviors (such as physical
inactivity and smoking) that increase pain risk (67-69). In the third pathway, neuroticism is associated with
greater likelihood of experiencing pain through its association with mood; negative mood predicts the
increase of pain over time in patients with chronic pain, and neuroticism is one of the emotional
characteristics that has a strong relationship with negative mood (67). It is also possible that neuroticism is
associated with depression due to a common genetic basis (65) or potential psychological mechanisms that
have been proposed regarding the effect of neuroticism on depression (such as psychological flexibility,
emotional regulation, and rumination), may play an effective role (70-72). In the fourth pathway, the
relationship between neuroticism and the components of the fear-avoidance model in chronic pain is focused
on. This model suggests that personality vulnerabilities may make certain individuals more vulnerable to
threat, thus resulting in greater pain-related fear, avoidance, and disability, pain catastrophizing, and fear of
re-injury from movement (51, 65, 73).

There is a lot of evidence that higher neuroticism is associated with reduced self-efficacy, self-awareness
and social support, severity of fibromyalgia symptoms, anxiety, depression, stress (15), high level of chronic
pain and pain catastrophizing in fibromyalgia patients (3, 32), pain-related suffering, pain sensitivity and
neuropathic pain (74). When neuroticism levels were conventionally classified into low, moderate, and high
levels, there was generally a significant association between moderate and high levels of neuroticism with
FMS symptoms compared to low levels (35).

Hysteria, Hypochondriasis, and depression: Research has shown that the FMS group gets scores higher
than other chronic pain groups in at least four clinical scales in the Minnesota Multiphasic Personality
Inventory (MMPI) (25). The evaluation of the personality traits of FMS patients using MMPI has shown an
increase in the parameters of hypochondriasis, depression and hysteria. Individuals with high scores in
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hysteria use suppression and denial to manage conflict and tend to develop physical symptoms when under
severe stress (25). Individuals who score high on hypochondriasis have many vague physical complaints
and are described as unhappy, complaining, and attention-seeking (25). In addition, increases in
hypochondriasis and hysteria scales typically indicate tension, emotional restriction, and general physical
distress typically observed in chronic pain patients (30). The depression parameter shows discomfort,
suffering and dissatisfaction with the individual life situation, worry, apathy and lethargy, lack of interest
and low self-esteem and reflects the presence of symptoms of physicalized depression, boredom, distress,
physical discomfort and vegetative symptoms (30). If in the MMPI profile, the score of depression is slightly
lower than that of hypochondriasis and hysteria, a V-shaped visual pattern named the conversion V pattern
or the neurotic triad appears (30). These results have been interpreted as supporting the psychodynamic
formulation of pain, whereby depressed individuals are unable to express their feelings, therefore, turning
them into physical symptoms (75, 76). Of course, the question of whether the "conversion V" personality
pattern in the MMPI is common in all patients with chronic pain or is only present in some sub-groups of
the personality type is still raised; it seems that more than one personality type exists in patients suffering
from chronic pain (51).

Another noteworthy point is that FMS patients also score high on the F, Fb, and F(p) validation scales;
high scores on the F scale can be due to maladaptive patterns, the presence of real psychopathology, or
impairment. The raw F score of fibromyalgia patients is such that they are likely to respond to the
questionnaire by over-reporting or exaggerating symptoms, although there are no additional data (whether
patients are involved in litigation or seeking disability compensation, etc.) to consider potential biases
(patients with potential bias were excluded from the study). The Fb scale should be interpreted in the same
direction as the F scale, and exaggeration of psychopathology or malingering can only be interpreted when
both F and Fb are high. The F(p) index is designed as an additional measure to accurately detect over- or
under-reporting responses. Overall, there appear to be two different response styles among patients with
fibromyalgia: a) an exaggerated response style and b) a presumptive response style of pretending or
malingering. In this regard, high-range F(p) is likely to be related to individuals who seek social/family
reinforcement and support rather than economic reward to maintain the chronic patient role, chronic pain
behaviors, and avoidance of daily activities and tasks (30). However, some authors point out the risk of
malingering because FMS disease is not based on a specific body organ, which makes it difficult to measure
pain and disability (30, 37). It seems that the main feature in differentiating fibromyalgia patients from other
patients with pain may be in the validation scales, especially the F, Fb and F(p) scales, a point that has
received little attention in the research literature (30).

On the other hand, some studies indicate that patients with FMS are not a homogeneous group and
identifying different subgroups with different clinical characteristics in FMS disease can help to better
describe fibromyalgia and treat this disease for each subgroup (1, 36).

In general, conducting more research in this regard and identifying subgroups can be important in
the treatment process. Currently, only five articles have mentioned the existence of subgroups (27,36, 42,
49, 77).

Discussion

In general, according to the findings of this systematic review, it was determined that some personality
traits are seen in patients with FMS. Of course, the evidence to conclude that "there is a special personality
profile in FMS patients” is insufficient. In summary, there is evidence to suggest a relationship between
personality traits and FMS. Affected individuals may show relatively higher or lower levels of certain
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personality traits compared to healthy individuals. As mentioned, some researches have indicated the
existence of subgroups of these patients, which makes the assumption that these patients are a heterogeneous
group in terms of personality and psychological profile.

Personality traits in patients with fibromyalgia have been investigated in several studies, but the literature
on this topic provides mixed results. The differences in studies may have several reasons: First, the use of
different personality models to measure and explain the findings can cause differences in the results (24,
35). Second, differences in the population studied may lead to these differences in patients' personality
profiles (28). Third, in most of the correlation analysis results, important modulating variables in the field
of FMS disease (such as pain level and mood) are not considered (52). It should also be noted that positive
psychological factors such as optimism, self-efficacy, social support, etc. play an important role in adapting
and reducing the severity of symptoms (18, 78), while little attention has been paid to these factors.
Therefore, in summarizing the results, these points should be considered.

Among the limitations of this research, we can mention some inclusion criteria such as language (Persian
and English) and time frame (2000-2021). In addition, most of the studies included female participants and
therefore no gender difference was controlled. Although 90% of patients with this disease are women, it
would be useful to pay attention to the gender difference in future research. Also, questionnaire was used to
examine personality, which should be noted that there are limitations in personality measurement scales
such as the length of the questionnaire, bias, intercultural issues, and language-related considerations (22).
On the other hand, it should be noted that the studies reviewed in this article have been cross-sectional.
Therefore, using a comprehensive model of personality, longitudinal studies with controlled conditions are
needed to better understand the specific personality traits associated with fibromyalgia.

In general, the fact that which personality dimensions, as one of the important psychological
characteristics, can positively or negatively affect the clinical status and therapeutic response of FMS
patients, increases the current knowledge about this disorder and its complex nature. This research suggests
that there should be a comprehensive look at the personality of FMS patients, the relationships between
different personality traits should be investigated and not just limited to certain aspects of it. Therefore,
more investigations in this area are necessary.

Conflict of interest: The authors had no conflict of interest in this research.

Acknowledgment

We hereby thank the Research and Technology Vice-Chancellor of Isfahan University, the Research and
Technology Vice-Chancellor and the Gastroenterology and Liver Research Center of Isfahan University of
Medical Sciences for their financial and spiritual support for this research.

Journal of Babol University of Medical Sciences, 2022; 24(1): 510-525


http://dx.doi.org/10.22088/jbums.24.1.510
https://dor.isc.ac/dor/20.1001.1.15614107.1401.24.1.60.6

[ DOR: 20.1001.1.15614107.1401.24.1.60.6 ]

[ DOI: 10.22088/jbums.24.1.510]

Personality Traits and Fibromyalgia Syndrome/ M. Vesal, et al 521

References

1. Sarzi-Puttini P, Giorgi V, Marotto D, Atzeni F. Fibromyalgia: an update on clinical characteristics, aetiopathogenesis
and treatment. Nat Rev Rheumatol. 2020;16(11):645-60.

2.Grayston R, Czanner G, Elhadd K, Goebel A, Frank B, Ugeyler N, et al. A systematic review and meta-analysis of
the prevalence of small fiber pathology in fibromyalgia: Implications for a new paradigm in fibromyalgia
etiopathogenesis. Semin Arthritis Rheum. 2019;48(5):933-40.

3.Bucourt E, Martaillé V, Mulleman D, Goupille P, Joncker-Vannier I, Huttenberger B, et al. Comparison of the Big
Five personality traits in fibromyalgia and other rheumatic diseases. Joint Bone Spine. 2017;84(2):203-7.

4.Vural M, Berkol TD, Erdogdu Z, Pekedis K, Kugukserat B, Aksoy C. Evaluation of the effectiveness of an aerobic
exercise program and the personality characteristics of patients with fiboromyalgia syndrome: a pilot study. J Phys Ther
Sci. 2014;26(10):1561-5.

5.Wolfe F, Brahler E, Hinz A, Hauser W. Fibromyalgia prevalence, somatic symptom reporting, and the
dimensionality of polysymptomatic distress: results from a survey of the general population. Arthritis Care Res
(Hoboken). 2013;65(5):777-85.

6.Vincent A, Lahr BD, Wolfe F, Clauw DJ, Whipple MO, Oh TH, et al. Prevalence of fibromyalgia: a population-
based study in Olmsted County, Minnesota, utilizing the Rochester Epidemiology Project. Arthritis Care Res
(Hoboken). 2013;65(5):786-92.

7.Di Tella M, Ghiggia A, Tesio V, Romeo A, Colonna F, Fusaro E, et al. Pain experience in Fibromyalgia Syndrome:
The role of alexithymia and psychological distress. J Affect Disord. 2017;208:87-93.

8.Schaefer C, Mann R, Masters ET, Cappelleri JC, Daniel SR, Zlateva G, et al. The comparative burden of chronic
widespread pain and fibromyalgia in the United States. Pain Pract. 2016;16(5):565-79.

9.Padin Galea JM, Fernandez-Acefiero MJ, de la Fuente JLM. Characteristics of patients with fibromyalgia. Foot
(Edinb). 2017 Aug;32:27-9.

10.Verdejo-Garcia A, Ldpez-Torrecillas F, Calandre EP, Delgado-Rodriguez A, Bechara A. Executive function and
decision-making in women with fibromyalgia. Arch Clin Neuropsychol. 2009;24(1):113-22.

11.Cabo-Meseguer A, Cerda-Olmedo G, Trillo-Mata JL. Fibromyalgia: Prevalence, epidemiologic profiles and
economic costs. Med Clin (Barc). 2017;149(10):441-8.

12.Bell T, Trost Z, Buelow MT, Clay O, Younger J, Moore D, et al. Meta-analysis of cognitive performance in
fibromyalgia. J Clin Exp Neuropsychol. 2018;40(7):698-714.

13.Simister HD, Tkachuk GA, Shay BL, Vincent N, Pear JJ, Skrabek RQ. Randomized Controlled Trial of Online
Acceptance and Commitment Therapy for Fibromyalgia. J Pain. 2018;19(7):741-53.

14.Da Silva JA, Jacobs JW, Branco JC, Canaipa R, Gaspar MF, Griep EN, et al. Can health care providers recognise
a fibromyalgia personality?. Clin Exp Rheumatol. 2017;35(3 Suppl 105):S43-S9.

15.Seto A, Han X, Price LL, Harvey WF, Bannuru RR, Wang C. The role of personality in patients with fibromyalgia.
Clin Rheumatol. 2019;38(1):149-57.

16.Esteve R, Ramirez-Maestre C, Lopez-Martinez AE. Adjustment to chronic pain: the role of pain acceptance, coping
strategies, and pain-related cognitions. Ann Behav Med. 2007;33(2):179-88.

17.Ramirez-Maestre C, Lopez Martinez AE, Zarazaga RE. Personality characteristics as differential variables of the
pain experience. J Behav Med. 2004;27(2):147-65.

18.Montoro Cl, del Paso GAR. Personality and fibromyalgia: Relationships with clinical, emotional, and functional
variables. Pers Individ Dif. 2015;85:236-44.

Journal of Babol University of Medical Sciences, 2022; 24(1): 510-525


http://dx.doi.org/10.22088/jbums.24.1.510
https://dor.isc.ac/dor/20.1001.1.15614107.1401.24.1.60.6

[ DOR: 20.1001.1.15614107.1401.24.1.60.6 ]

[ DOI: 10.22088/jbums.24.1.510]

522 Personality Traits and Fibromyalgia Syndrome/ M. Vesal, et al

19.Condén E, Leppert J, Ekselius L, Aslund C. Type D personality is a risk factor for psychosomatic symptoms and
musculoskeletal pain among adolescents: a cross-sectional study of a large population-based cohort of Swedish
adolescents. BMC Pediatr. 2013;13:11.

20.Eich W, Hartmann M, Muller A, Fischer H. The role of psychosocial factors in fibromyalgia syndrome. Scand J
Rheumatol Suppl. 2000;113:30-1.

21.Van Houdenhove B, Kempke S, Luyten P. Psychiatric aspects of chronic fatigue syndrome and fibromyalgia. Curr
Psychiatry Rep. 2010;12(3):208-14.

22.Malin K, Littlejohn GO. Personality and fibromyalgia syndrome. Open Rheumatol J. 2012;6:273-85.

23.Novo R, Gonzalez B, Peres R, Aguiar P. A meta-analysis of studies with the Minnesota Multiphasic Personality
Inventory in fibromyalgia patients. Pers Individ Dif. 2017;116:96-108.

24.Conversano C, Marchi L, Ciacchini R, Carmassi C, Contena B, Bazzichi LM, et al. Personality traits in fibromyalgia
(FM): does FM personality exists? A systematic review. Clin Pract Epidemiol Ment Health. 2018;14:223-32.
25.Trygg T, Lundberg G, Rosenlund E, Timpka T, Gerdle B. Personality characteristics of women with fiboromyalgia
and of women with chronic neck, shoulder, or low back complaints in terms of Minnesota Multiphasic Personality
Inventory and Defense Mechanism Technique modified. J Musculoskelet Pain. 2002;10(3):33-55.

26.Malt EA, Olafsson S, Lund A, Ursin H. Factors explaining variance in perceived pain in women with fibromyalgia.
BMC Musculoskelet Disord. 2002;3:12.

27.Lundberg G, Anderberg UM, Gerdle B. Personality features in female fibromyalgia syndrome. J Musculoskelet
Pain. 2009;17(2):117-30.

28.Mazza M, Mazza O, Pomponi M, Di Nicola M, Padua L, Vicini M, et al. What is the effect of selective serotonin
reuptake inhibitors on temperament and character in patients with fibromyalgia?. Compr Psychiatry. 2009;50(3):240-
4,

29.Johnson AL, Storzbach D, Binder LM, Barkhuizen A, Kent Anger W, Salinsky MC, et al. MMPI-2 profiles:
fibromyalgia patients compared to epileptic and non-epileptic seizure patients. Clin Neuropsychol. 2010;24(2):220-
34.

30.Pérez-Pareja J, Sesé A, Gonzélez-Ordi H, Palmer A. Fibromyalgia and chronic pain: Are there discriminating
patterns by using the Minnesota Multiphasic Personality Inventory-2 (MMPI-2)?. Int J Clin Health Psychol.
2010;10(1):41-56.

31.Glazer Y, Buskila D, Cohen H, Ebstein RP, Neumann L. Differences in the personality profile of fiboromyalgia
patients and their relatives with and without fibromyalgia. Clin Exp Rheumatol. 2010;28(6 Suppl 63):527-32.
32.Martinez MP, Sanchez Al, Miré E, Medina A, Lami MJ. The relationship between the fear-avoidance model of
pain and personality traits in fibromyalgia patients. J Clin Psychol Med Settings. 2011;18(4):380-91.

33.Santos Dde M, Lage LV, Jabur EK, Kaziyama HH, losifescu DV, Lucia MC, et al. The association of major
depressive episode and personality traits in patients with fibromyalgia. Clinics (Sao Paulo). 2011;66(6):973-8.
34.Gencay-Can A, Can SS. Temperament and character profile of patients with fibromyalgia. Rheumatol Int.
2012;32(12):3957-61.

35.Malin K, Littlejohn GO. Neuroticism in young women with fibromyalgia links to key clinical features. Pain Res
Treat. 2012;2012:730741.

36.Torres X, Bailles E, Valdes M, Gutierrez F, Peri JM, Arias A, et al. Personality does not distinguish people with
fibromyalgia but identifies subgroups of patients. Gen Hosp Psychiatry. 2013;35(6):640-8.

37.Vural M, Berkol TD, Erdogdu Z, Kucukserat B, Aksoy C. Evaluation of personality profile in patients with
fibromyalgia syndrome and healthy controls. Mod Rheumatol. 2014;24(5):823-8.

Journal of Babol University of Medical Sciences, 2022; 24(1): 510-525


http://dx.doi.org/10.22088/jbums.24.1.510
https://dor.isc.ac/dor/20.1001.1.15614107.1401.24.1.60.6

[ DOR: 20.1001.1.15614107.1401.24.1.60.6 ]

[ DOI: 10.22088/jbums.24.1.510]

Personality Traits and Fibromyalgia Syndrome/ M. Vesal, et al 523

38.Garcia-Fontanals A, Garcia-Blanco S, Portell M, Pujol J, Poca-Dias V, Garcia-Fructuoso F, et al. Cloninger's
psychobiological model of personality and psychological distress in fiboromyalgia. Int J Rheum Dis. 2016;19(9):852-
63.

39.de Tommaso M, Federici A, Loiacono A, Delussi M, Todarello O. Personality profiles and coping styles in migraine
patients with fibromyalgia comorbidity. Compr Psychiatry. 2014;55(1):80-6.

40.Gonzalez B, Baptista TM, Branco JC, Novo RF. Fibromyalgia characterization in a psychosocial approach. Psychol
Health Med. 2015;20(3):363-8.

41.Ablin JN, Zohar AH, Zaraya-Blum R, Buskila D. Distinctive personality profiles of fibromyalgia and chronic
fatigue syndrome patients. PeerJ. 2016;4:e2421.

42.Leombruni P, Zizzi F, Miniotti M, Colonna F, Castelli L, Fusaro E, et al. Harm Avoidance and Self-Directedness
characterize fibromyalgic patients and the symptom severity. Front Psychol. 2016;7:579.

43.Chang MC, Chen PF, Lung FW. Personality disparity in chronic regional and widespread pain. Psychiatry Res.
2017;254:284-9.

44.Garcia-Fontanals A, Portell M, Garcia-Blanco S, Poca-Dias V, Garcia-Fructuoso F, Lopez-Ruiz M, et al.
Vulnerability to psychopathology and dimensions of personality in patients with fibromyalgia. Clin J Pain.
2017;33(11):991-7.

45.Dogru A, Balkarli A, Tepeli E, Aydin E, Cobankara V. Association of synaptosomal-associated protein 25 (SNAP-
25) gene polymorphism with temperament and character traits in women with fibromyalgia syndrome. Arc Clin
Psychiatr. 2018;45(4):88-93.

46.Balbaloglu O, Tanik N, Alpayci M, Ak H, Karaahmet E, Inan LE. Paresthesia frequency in fibromyalgia and its
effects on personality traits. Int J Rheum Dis. 2018;21(7):1343-9.

47 Bartkowska W, Samborski W, Mojs E. Cognitive functions, emotions and personality in woman with fibromyalgia.
Anthropol Anz. 2018;75(4):271-7.

48.Gonzalez B, Novo R, Ferreira AS. Fibromyalgia: heterogeneity in personality and psychopathology and its
implications. Psychol Health Med. 2020;25(6):703-9.

49.Gonzalez B, Novo R, Peres R, Baptista T. Fibromyalgia and rheumatoid arthritis: Personality and psychopathology
differences from the Minnesota Multiphasic Personality Inventory-2. Pers Individ Dif. 2019;142:260-9.

50.Berkol TD, Aytac HM, Meterelliyoz KS, Erensoy H. Sexual problems and personality traits in female patients with
Fibromyalgia Syndrome without diagnosis of sexual dysfunction. Ann Med Res. 2020;27(11):2945-53.

51.Naylor B, Boag S, Gustin SM. New evidence for a pain personality? A critical review of the last 120 years of pain
and personality. Scand J Pain. 2017;17:58-67.

52.Suso-Ribera C, Gallardo-Pujol D. Personality and health in chronic pain: have we failed to appreciate a
relationship?. Pers Individ Dif. 2016;96:7-11.

53.Bellato E, Marini E, Castoldi F, Barbasetti N, Mattei L, Bonasia DE, et al. Fibromyalgia syndrome: etiology,
pathogenesis, diagnosis, and treatment. Pain Res Treat. 2012;2012:426130.

54.Wolfe F, Clauw DJ, Fitzcharles MA, Goldenberg DL, Katz RS, Mease P, et al. The American College of
Rheumatology preliminary diagnostic criteria for fibromyalgia and measurement of symptom severity. Arthritis Care
Res (Hoboken). 2010;62(5):600-10.

55.Wolfe F, Clauw DJ, Fitzcharles MA, Goldenberg DL, Hauser W, Katz RL, et al. 2016 Revisions to the 2010/2011
fibromyalgia diagnostic criteria. Semin Arthritis Rheum. 2016;46(3):319-29.

56.Conrad R, Wegener I, Geiser F, Kleiman A. Temperament, character, and personality disorders in chronic pain.
Curr Pain Headache Rep. 2013;17(3):318.

Journal of Babol University of Medical Sciences, 2022; 24(1): 510-525


http://dx.doi.org/10.22088/jbums.24.1.510
https://dor.isc.ac/dor/20.1001.1.15614107.1401.24.1.60.6

[ DOR: 20.1001.1.15614107.1401.24.1.60.6 ]

[ DOI: 10.22088/jbums.24.1.510]

524 Personality Traits and Fibromyalgia Syndrome/ M. Vesal, et al

57.Pud D, Eisenberg E, Sprecher E, Rogowski Z, Yarnitsky D. The tridimensional personality theory and pain: harm
avoidance and reward dependence traits correlate with pain perception in healthy volunteers. Eur J Pain. 2004;8(1):31-
8.

58.Cloninger CR. A unified biosocial theory of personality and its role in the development of anxiety states. Psychiatr
Dev. 1986;4(3):167-226.

59.Conrad R, Schilling G, Bausch C, Nadstawek J, Wartenberg HC, Wegener |, et al. Temperament and character
personality profiles and personality disorders in chronic pain patients. Pain. 2007;133(1-3):197-209.

60.Garcia D, Cloninger KM, Lester N, Cloninger CR. Self-directedness. In: Zeigler-Hill \V, Shackelford TK, editors.
Encyclopedia of Personality and Individual Differences, 1st ed. Switzerland: Springer Cham; 2020. p. 4760-62.
61.Lahey BB. Public health significance of neuroticism. Am Psychol. 2009;64(4):241-56.

62.Barlow DH, Sauer-Zavala S, Carl JR, Bullis JR, Ellard KK. The nature, diagnosis, and treatment of neuroticism:
Back to the future. Clin Psychol Sci. 2014;2(3):344-65.

63.Puig-Perez S, Villada C, Pulopulos MM, Hidalgo V, Salvador A. How are neuroticism and depression related to
the psychophysiological stress response to acute stress in healthy older people?. Physiol Behav. 2016;156:128-36.
64.Nitch SR, Boone KB. Normal personality correlates of chronic pain subgroups. J Clin Psychol Med Set.
2004;11(3):203-9.

65.Kadimpati S, Zale EL, Hooten MW, Ditre JW, Warner DO. Associations between neuroticism and depression in
relation to catastrophizing and pain-related anxiety in chronic pain patients. PLoS One. 2015;10(4):e0126351.
66.Wilner JG, Vranceanu AM, Blashill AJ. Neuroticism prospectively predicts pain among adolescents: results from
a nationally representative sample. J Psychosom Res. 2014;77(6):474-6.

67.Sutin AR, Stephan Y, Luchetti M, Terracciano A. The prospective association between personality traits and
persistent pain and opioid medication use. J Psychosom Res. 2019;123:109721.

68.Van Hecke O, Torrance N, Smith BH. Chronic pain epidemiology—where do lifestyle factors fit in?. Br j pain.
2013;7(4):209-17.

69.Kotov R, Gamez W, Schmidt F, Watson D. Linking “big” personality traits to anxiety, depressive, and substance
use disorders: a meta-analysis. Psychol Bull. 2010;136(5):768-821.

70.Paulus DJ, Vanwoerden S, Norton PJ, Sharp C. Emotion dysregulation, psychological inflexibility, and shame as
explanatory factors between neuroticism and depression. J Affect Disord. 2016;190:376-85.

71.Roelofs J, Huibers M, Peeters F, Arntz A. Effects of neuroticism on depression and anxiety: Rumination as a
possible mediator. Pers Individ Dif. 2008;44(3):576-86.

72.Pereira-Morales AJ, Adan A, Forero DA. Perceived stress as a mediator of the relationship between neuroticism
and depression and anxiety symptoms. Curr Psychol. 2019;38(1):66-74.

73.Wong WS, Lam HMJ, Chen PP, Chow YF, Wong S, Lim HS, et al. The fear-avoidance model of chronic pain:
assessing the role of neuroticism and negative affect in pain catastrophizing using structural equation modeling. Int J
Behav Med. 2015;22(1):118-31.

74.Moayedi M, Weissman-Fogel I, Crawley AP, Goldberg MB, Freeman BV, Tenenbaum HC, et al. Contribution of
chronic pain and neuroticism to abnormal forebrain gray matter in patients with temporomandibular disorder.
Neuroimage. 2011;55(1):277-86.

75.Naliboff BD, Cohen MJ, Yellen AN. Does the MMPI differentiate chronic illness from chronic pain?. Pain.
1982;13(4):333-41.

76.Gentry WD, Shows WD, Thomas M. Chronic low back pain: A psychological profile. Psychosomatics.
1974;15(4):174-7.

Journal of Babol University of Medical Sciences, 2022; 24(1): 510-525


http://dx.doi.org/10.22088/jbums.24.1.510
https://dor.isc.ac/dor/20.1001.1.15614107.1401.24.1.60.6

[ DOR: 20.1001.1.15614107.1401.24.1.60.6 ]

[ DOI: 10.22088/jbums.24.1.510]

Personality Traits and Fibromyalgia Syndrome/ M. Vesal, et al 525

77.Giesecke T, Williams DA, Harris RE, Cupps TR, Tian X, Tian TX, et al. Subgrouping of fibromyalgia patients on
the basis of pressure-pain thresholds and psychological factors. Arthritis Rheum. 2003;48(10):2916-22.

78.Gatchel RJ, Peng YB, Peters ML, Fuchs PN, Turk DC. The biopsychosocial approach to chronic pain: scientific
advances and future directions. Psychol Bull. 2007;133(4):581-624.

Journal of Babol University of Medical Sciences, 2022; 24(1): 510-525


http://dx.doi.org/10.22088/jbums.24.1.510
https://dor.isc.ac/dor/20.1001.1.15614107.1401.24.1.60.6
http://www.tcpdf.org

