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Abstract.
BACKGROUND: The heterogeneity of symptoms and ineffective treatment raise questions about the current diagnostic criteria
of fibromyalgia (FM). Misdiagnosis of FM often leads to less than efficacious treatment and poor quality of life.
OBJECTIVE: This article reviews relevant evidence-based literature on personality traits in FM patients with an autonomic
dysfunction perspective based on a hierarchical model to explain the utility of considering the personality trait in FM diagnosis.
METHODS: A narrative review of articles concerning chronic pain, FM, and personality traits with respect to autonomic
dysfunction in FM was conducted after extensive relevant literature searches.
RESULTS: Reports discussing the predisposing factors, including coping styles, anger, suicide risk, a lack of physical activity
and social support, in maintaining persistent pain in FM exist. Relationships between pain duration and severity and personality
traits like neuroticism and extraversion have been reported. Coexisting clinical manifestations of FM like sleep disorders, anxiety,
and intestinal irritability indicate autonomic dysfunction.
CONCLUSIONS: This article lays out a constructive framework for individualized and personalized medicine for the effective
rehabilitation of FM patients. The quest to find a definitive diagnosis of FM should include personality biomarkers that might
translate into personalized medicine. An individualistic approach may bank upon artificial intelligence algorithms for both
diagnostic as well as prognostic purposes in FM.
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1. Introduction

Fibromyalgia (FM) is a chronic pain disorder that is
characterized by diffuse musculoskeletal pain, fatigue,
sleep disturbance, stiffness, and mood changes [1]. This
disorder is present in 2–4% of the population, with a
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high preponderance in women [2]. An interplay of bi-
ology (estrogen), psychology, and sociocultural factors
lead to a female preponderance in FM [3]. FM affects
the quality of life and productivity because of absen-
teeism and disability [4].

The diagnosis of FM is based on the clinical eval-
uation and the New American College of Rheumatol-
ogy (ACR) criteria centered on diffuse pain index and
symptom severity score. A lack of definitive treatment
for FM disorder raises questions about the current di-
agnostic criteria [5]. A systematic review carried out
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to discuss personality and FM, focuses on the types
and models of personality as available in the litera-
ture. However, it fails to reach a consensus about a
specific personality type in FM patients and instead,
highlights heterogeneity in measures of personality as
summarised in the results and discussion of this sys-
tematic review [5]. Our review, in contrast, discusses
personality types in a functional manner i.e. how differ-
ent personality types affect coping strategies and stress
responses lead to autonomic dysfunction in FM. We
also state that personality also affects exercise behavior
and physical fitness and thereby further modulates the
autonomic status in FM. Therefore we focus primarily
on autonomic dysfunction as affected by personality in
our narrative review.

The role of central sensitization [the higher gain set-
ting of pain processing] and peripheral tissue abnormal-
ities in FM have been discussed [6]. The phenomenon
of central sensitization occupies a central stage in the
pathogenesis of FM in causing allodynia and hyperal-
gesia. This phenomenon may be responsible for ampli-
fied pain perception and manifest as reduced mechan-
ical and thermal thresholds in FM patients. A periph-
eral stimulus in a susceptible individual is amplified
by the sensory system at the dorsal roots and further
increases in intensity as it reaches the somatosensory
cortex and causes high-level nociceptive perception.
Thus a higher gain setting causes central amplification.
Such amplification of pain perception, which is gen-
erated in an abnormal and progressively increased re-
sponse over time, similar to the epilepsy wind-up or
kindling phenomenon, forms the basis of widespread
pain in FM patients [7,8]. FM seems to be in a con-
tinuum ranging from peripheral nociceptive to neuro-
pathic and finally to centralized pain conditions [9].
Abnormal stress response and poor social relationships
contribute to maintaining and reinforcing pain in FM.
In the framework of a diathesis-stress model of disease,
the personality plays a vital role in making people more
vulnerable to stressors leading to FM [10]. Personality
modulates the neurophysiological milieu, which may
underlie the pathogenesis of chronic pain syndromes
such as FM [11]. The impact of predisposing personal-
ity on multiple symptoms, including widespread pain,
in the context of autonomic dysfunction in FM remains
to be deciphered and thus forms the primary objective
of this study.

Chronic widespread pain is associated with a high
sympathetic and low parasympathetic tone among FM
patients. The resultant physical inactivity and behav-
ioral changes are often modulated by personality con-

structs [12,13]. The role of personality attributes in
shaping coping processes and interpersonal relation-
ships across different trajectories of chronic pain dis-
orders in old age has been described [14]. Personal-
ity constructs leading to symptom heterogeneity affect
the compliance of FM patients with medical and psy-
chological interventions and treatment utilization [15].
Pain-prone personality is known to exist, but the status
of FM-specific personality is yet unknown. In light of
autonomic dysfunction, it would also be worthwhile to
investigate how personality traits affect the pain thresh-
old, how an ‘FM-prone’ personality evolves as the dis-
ease progresses, and how FM-specific personality af-
fects perception and amplification of pain further. The
other pertinent questions posed are how FM-specific
personality affects pain-induced stress response, how
people with different personality types assess stress-
ful events which may trigger, exaggerate or maintain
widespread pain response only in a few individuals, and
how personality-dependent stress response manifests in
terms of multi-system affliction involving autonomic
nervous system in FM. Most importantly, an individu-
ally targeted approach may be framed to help manage
personality traits, such as catastrophizing, that might
interfere with treatment and recovery. Such an approach
would also assist in framing management protocols for
FM patients for their efficient autonomic- and pain re-
habilitation. In this paper, we present a logical flow of
evidence based on the literature search to highlight the
need and various aspects of personality factors interact-
ing with autonomic function and stress response in FM.
Such an approach appears to be rational because it also
includes a mechanistic modelling approach to elabo-
rate on how personality affects and integrates various
stress responses. This paper also has an elaborate sec-
tion on the limitations of existing diagnostic modalities
of FM and underscores the importance of a personalized
medicine for such patients. Personality determines and
influences behavior and a bidirectional effect ensues
which is implicated in wide spread chronic pain, fatigue
and sleep changes. Such biopsychological factors in-
volved in the pathogenesis of FM can be described us-
ing a hierarchical model which is described in detail in
the following text. This article intends to present a view-
point based on evidence-based literature on personality
traits in FM patients with an autonomic nervous sys-
tem dysfunction perspective, based on the hierarchical
model to explain the importance of including the per-
sonality biomarker in diagnosis of FM. This study was
not registered in any international protocols registry,
such as Prospero, because it is a narrative review.
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2. Challenges with existing diagnostic modalities
for FM

All attempts to identify a single, objective, mea-
surable biomarker for FM diagnosis have been fu-
tile [16]. Heart rate variability (HRV) analysis in FM
patients shows significantly lower HRV indicating a
lower parasympathetic and increased sympathetic activ-
ity. A decreased HRV response to physical and mental
stress and a characteristic nocturnal increase in sym-
pathetic activity is seen in FM patients [17]. However,
the HRV features are non-specific and have to be cor-
related with clinical features for FM diagnosis. Some
disorders like irritable bowel syndrome are character-
ized by impaired pain processing and sympathetic hy-
peractivity. Although recurrent abdominal pain associ-
ated with altered bowel habits, and non-painful abdom-
inal discomfort is pathognomic of irritable syndrome,
majority of patients present with anxiety and depres-
sion as well as other visceral and somatic pain-related
symptom [18,19]. Overlapping symptoms of FM and
irritable bowel syndrome suggest dysregulation of the
gut-brain axis pointing to autonomic dysfunction [20].
Metabolic markers (hippuric acid, 2-hydroxyisobutyric,
and lactic acids) in the gut microbiome indicate an im-
paired gut-brain axis due to stress in FM [21]. Some
metabolites and associated metabolic pathways related
to pain characteristics, including severity, have been
discussed [22]. Detection of metabolite markers (tau-
rine, Creatine, and succinic acid) is related to pain and
fatigue in FM. Several neurotransmitters/factors are el-
evated (e.g. substance P, glutamate, Nerve growth fac-
tor, Calcitonin gene-related peptide, brain-derived neu-
rotrophic factors, Corticotrophin-Releasing hormone)
or lowered (Mu-opioid receptors on B lymphocytes)
significantly in FM patients [21,23].

Muscle symptoms are due to pain and inactivity
and this vicious cycle further fuels the pain mecha-
nisms. Muscle structure in FM reveals no difference
amongst FM patients and healthy controls on histologi-
cal examination and imaging. However, muscle cross-
sectional area and muscle thickness correlates inversely
with social isolation and fatigue respectively. Muscle
strengthening, exercise stretching, aerobic training, bal-
ance training , and postural stabilization have been dis-
cussed in FM but still, there is no widely accepted no-
tion on type, duration, and intensity of physical activity
in FM [24,25].

Functional brain imaging techniques can detect FM
patients’ functional and structural abnormalities, neural
substrates, and alterations in pain and autonomic path-

ways. Functional magnetic resonance imaging (fMRI)
studies reveal abnormal functional connectivity be-
tween various brain areas in FM patients and may de-
marcate new FM subtypes [26,27]. Specific personal-
ity characteristics can be studied vis-à-vis frontal lobe
hemodynamics (oxyhemoglobin levels) [28]. However,
the objective functional brain imaging marker alone
may not detect the complexity of the subjective nature
of pain syndromes. Non-restorative sleep in FM pa-
tients is associated with other symptoms (e.g. psycho-
logical distress and fatigue). Low sleep efficiency, long
wake time after sleep onset, and a high proportion of
light sleep are common in FM sleep patterns. The pres-
ence of alpha waves during Non-rapid eye movement
sleep (NREM) sleep is due to a vigilant arousal state
and a shift toward wakefulness in patients with FM
patients [29]. A higher incidence of alpha-delta sleep
may aggravate pain [30]. However, a lack of consensus
amongst various study groups and data heterogeneity
suggests that an EEG signature of FM disorder is still
challenging.

Likewise, gene polymorphisms affect monoamine
metabolism or transport and may change the sensory
pain processing and stress response. Some characteris-
tic epigenetic modifications and single-nucleotide poly-
morphisms (SNPs) may be associated with anxiety-
related personality traits and stress-related depression,
and disparities in temporal summation to pain and rest-
ing nociceptive sensitivity [31]. Gene polymorphisms,
having a role in NO metabolism, may lead to suscepti-
bility to and pain sensitivity in FM [32]. Hypomethy-
lated DNA patterns in genes implicated in stress re-
sponse, DNA repair, and subcortical neuronal abnor-
malities are implicated in FM patients [33].

3. Shortcomings in the diagnosis of FM

No specific diagnostic laboratory test or biomarker
is available for FM diagnosis. Inadequate attention has
been paid to identifying personality profiles per se to
utilize its benefit in managing multiple FM symptoms.
Certain personality characteristics, such as neuroticism
and extroversion, have been studied in FM patients, but
the clinical validity is limited.

Existing reports, including cross-sectional studies,
have not proven whether the predisposing personality
traits to chronic pain persist throughout life or whether
the personality characteristics develop and get altered
after the initiation and progression of chronic pain dis-
orders like FM [34].
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4. Need to include personality biomarkers for FM
diagnosis

Despite a considerable stride in employing various
putative biomarkers for the diagnosis of FM, most
modalities of objective biomarkers in FM are in their
nascent state or are inconclusive. Just one biomarker
for FM’s multifaceted symptoms may not be sufficient.
Artificial intelligence (AI) based analytical tools can
be used to combine multiple biomarkers into a “com-
posite pain biomarker signature” [35]. Knowledge of
the personality profile of patients with FM may assist
clinicians in faster diagnosis and administration of psy-
chotherapy to alleviate their symptoms [36,37]. Identi-
fication and inclusion of specific personality traits as a
biomarker with other diagnostic modalities would posi-
tively impact the rehabilitation of FM patients. Apply-
ing machine learning algorithms to generate classifiers
to identify personality traits for diagnosing and sub-
grouping patients with FM can be very beneficial. Ma-
chine learning algorithms have been used to predict the
risk of mental health conditions such as postpartum de-
pression, and suicide in children and adolescents. Such
algorithms have been developed based on Electronic
Health records. A study was carried out for the develop-
ment of a screening algorithm for borderline personality
disorder which incorporates machine learning (ML) in
a 2-step framework. In the first step, potential patients
are selected based on the presence of comorbidities and
characteristics. In the second step, predictive modelling
is done to see if the patients most likely have borderline
personality disorder [38]. Similarly, a multimodal AI-
based framework has been used to monitor stress based
on facial expressions, posture, heart rate, and computer
interaction. Such models have been used to detect stress
and identify stress over some time [39].

A lack of understanding of the complex associa-
tion between personality and FM pathogenesis may
lead to inefficient interventions. Individual phenotypic
subtypes and comorbidities may affect FM presenta-
tions [21]. Highly heterogeneous subgroups are identi-
fied based on the attributes such as resilience and vul-
nerability to stress [40]. Clinical heterogeneity forms an
essential picture of FM patients who can be regrouped
based on the accompanying clinical variables such as
pain, anxiety, depression, sleep disorders and psycho-
logical aspects, including personality and perceived so-
cial support [15,41]. Subgroups based on different cop-
ing styles, self-esteem, and depression have been dis-
cussed in the literature, raising the need for actively
considering different personality characteristics during

management. This subgrouping would help formulate
tailored rehabilitation programs for FM patients [42].
A dispositional personality may mold the pain experi-
ence and affect the rehabilitation of FM patients. The
personality itself may alter with the change in the dis-
ease expression over time and pain-induced stress. The
phenomenon of concept drift has been discussed in the
context of machine learning (ML) application in per-
sonality research which describes how the prediction
of a model is not constant over time because of ever-
changing traits/features and how the prediction error
of a trained model increases over the application pe-
riod of the model in such cases. Therefore a paradigm
shift from fixed models to continuously learning mod-
els is required which is frequently evaluated and re-
trained [43].

A broader picture of life span trajectories that shape
the personality might be considered during mechanistic
causal model ling to ensure individualized treatment for
FM patients. The management protocols should identify
and analyze the coping strategies and various dimen-
sions and psychophysiological endophenotypes of the
personality of the FM patients concerning environment
and genetic milieu [44].

5. How to study predisposing personality in FM?

Scores of emotional and behavioral characteristics
constitute the personality per se which can be viewed
as a spectrum from healthy variants to pathological at-
tributes. Several models put forward many traits and
dimensions that define various personality constructs.
Many studies addressing personality in patients with
chronic pain have used MMPI (Minnesota Multipha-
sic Personality Inventory) to demarcate organic and
functional pain and predict treatment outcomes [45].
Other instruments to understand personality function
in chronic pain include e.g. Neuroticism-Extroversion-
Openness Personality Inventory (NEO-PI), the Myers–
Briggs Type Indicator (MBTI), Millon Clinical Mul-
tiaxial Inventory (MCMI), the Temperament character
inventory (TCI) [46]. Common consensus appears to
advocate the human personality assessment across five
(Big 5) dimensions: Openness to Experience, Consci-
entiousness, Agreeableness, Extraversion, and Neuroti-
cism. An artificial intelligence algorithm can be used to
extract a multidimensional personality profile in sync
with clinical symptoms and other existing diagnostic
markers in FM. The future holds promise in the success-
ful extraction of biomarkers by using multi-approaches
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(e.g. decision trees and deep learning) and multimodal
(behavioral, genetic, and metabolic) data [47].

Machine learning has been used in the diagnosis of
breast cancer from x-rays, predicting the onset of gesta-
tional diabetes from electronic health records and iden-
tifying clusters of patients that share common features
(both risk factors and treatment response) [48]. Arti-
ficial neural network, another popular form of AI has
been widely used in clinical diagnosis and monitoring,
image analysis and interpretation, and biomedical signal
analysis [49]. Machine learning models are well-suited
to study personality psychology from the data about
human behavior, gathered from mobile sensing studies,
digital footprints, and standard questionnaires [43].

Although MMPI and NEO-personality inventory can
determine the relationship between personality traits
and the development and maintenance of chronic pain.
The TCI based on the psychobiological model of per-
sonality may be a better plausible model. The temper-
ament element, which relies on the neurotransmitter
levels affecting a stimulus-response pattern, maybe a
reliable tool to determine personality in FM patients [2].

6. The FM personality in literature: An enigma?

Many studies explore how pain patients differ regard-
ing personality dimensions and adaptation styles [50].
Personality affects the perception and acceptance of
pain and produces variability in patients’ pain ratings
with the same disease or trauma [51]. The FM patients
have been found to possess personality traits such as be-
ing perfectionist, conscientious, committed, honest, and
well-organized, but cause-and-effect relationships are
yet to be established. Different coping strategies with
a chronic stressful situation, i.e., chronic pain per se,
have been studied. The association between personality
and anger, self-efficacy, and social support, in patients
with FM has been evaluated [52]. Traumatic childhood
experiences may be the harbinger of FM disorder man-
ifesting with psychological impairment [53].

Maladaptive personality traits (e.g., neuroticism) are
emotionally unstable, associated with increased suscep-
tibility to stressful life events, and utilize avoidance-
coping mechanisms and catastrophizing to deal with
stress. Higher neuroticism is also associated with symp-
tom severity [54]. Neuroticism and openness experience
has been considered positive predictive factors for the
perception of labor pain [55]. The adaptive personality
traits (e.g., high extraversion and conscientiousness) are
less affected by daily stresses [56]. People with high

extroversion levels are impulsive, uninhibited, and so-
ciable and have active coping strategies for handling
chronic pain [57].

The inadequate coping mechanism associated with
maladaptive personality traits may underlie a chain of
physiological responses that ultimately exacerbate the
symptoms in FM patients [54,58]. Poor coping, harm
avoidance, fear avoidance, and pain catastrophizing be-
havior worsen pain by causing a conditioned avoidant
response to aversive stimuli. This vicious cycle fuels the
pain further and may maintain widespread pain [59].
FM patients are likely to have neurotic personalities,
which form the basis of pain-anxiety [23]. FM patients
may manifest as either an increased anxiety sensitivity
resulting in exacerbation of fear-avoidance beliefs and
avoidance behavior or as psychologically rewarding and
maintaining a chronic pain behavior [60].

Many studies have shown the presence of alexithymic
traits in FM patients, which may negatively affect cop-
ing mechanisms [61]. The alexithymic person’s failure
to regulate negative emotions results in an altered au-
tonomic status characterized by altered/higher levels
of resting (tonic) sympathetic or cardiovascular activ-
ity [62]. FM patients with alexithymia as a personality
construct find difficulty identifying and communicating
feelings and might interpret emotional arousal as phys-
ical illness. Such patients tend to amplify their symp-
toms which manifest as widespread pain and distress.
A high score on measures of anger is another charac-
teristic personality construct in FM disorder [63]. Self-
oriented perfectionism, neglect of basic bodily needs,
and hyperactivity characterize a FM personality. Psy-
chological variables, daily hassles, health behaviors, fi-
nancial satisfaction, and social activity lower the thresh-
old for perceived pain. High pain scores are also associ-
ated with abnormal concerns over bodily functions and
vague somatic complaints [64].

7. Autonomic dysfunction: A tangible factor in
relation to the personality construct in FM?

As a discrete instrument, the personality construct
adds an exciting dimension and is associated with
stress-related cardiovascular activity [65]. Such asso-
ciation may qualify as a good research question, the
answer to which may help to broaden our knowledge
about autonomic nervous system dysfunction in FM.
The neurovisceral integrative model of dynamic auto-
nomic regulation discusses stress-induced hypoactiva-
tion of the prefrontal cortex, which results in the dis-
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inhibition of the amygdala. This model brings the role
of personality in the context of regulation of autonomic
regulation to the forefront [66]. Stress-induced disin-
hibition of the amygdala results in increased sympa-
thetic drive and a higher sympathetic tone. Cognitive
and emotional awareness of painful symptoms stimu-
lates the sympathetic nervous system and worsens the
pain [67].

Personality characteristics and HRV may be promis-
ing biomarkers for subject-specific differences in pain
perception and response and prognostication. Studies
addressing the effect of personality on pain-induced
autonomic responses are sporadic [50]. Similarly, the
studies addressing the general relation between auto-
nomic and personality variables are inconclusive be-
cause of differences and discrepancies in study design
and subject selection. Furthermore, many factors deter-
mine autonomic parameters and personality variables,
making it challenging to study a linear correlation be-
tween them [68].

The HRV is positively related to some personality
traits (Extroversion, Openness, Agreeableness, Consci-
entiousness), but negatively associated with neuroti-
cism [69]. The relationship between extroversion and
a higher pain threshold has been noted. Neuroticism is
associated with a sympathetic dominant resting state,
lower resting parasympathetic reactivity and its slow
recovery, and heightened parasympathetic reactivity to
pain. The neuroticism score is highly predictive of the
development of post-infectious infectious bowel syn-
drome, which shows autonomic symptoms similar to
FM [70].

In those who score high on neuroticism, heightened
and sustained sympathetic and cardiovascular reactivity
and high morning cortisol levels are seen. However,
normal cortisol reactivity in such individuals may repre-
sent a ceiling effect due to persistent baseline high corti-
sol levels. Neuroticism is also associated with disrupted
circadian rhythms, which might manifest as sleep dis-
orders in FM [71]. Differential autonomic responses
to pain stimuli provide a common link that connects
personality constructs and pain in FM disorder [68].
A plausible association between autonomic symptoms
and personality explains the high sympathetic tone and
maladaptive autonomic responses underlying diverse
symptoms of e.g. anxiety and depression in FM [69].

Vagally mediated pain inhibition has been described
in the literature, which supports the antinociceptive role
of the parasympathetic system [72]. A low parasympa-
thetic tone is observed in patients with FM, although the
cause-and-effect relationship is not yet established [73].

8. Personality biomarker related to physical
activity status in FM

Personality has been linked to physical activity and
health behaviors; therefore, the exercise prescription in
FM might be affected by personality traits [74]. The
seeking for and avoidance of physical activity behav-
ior is seen in individuals scoring high in Extraversion
and Neuroticism, respectively. Regular physical activ-
ity may trim down sub-traits of neuroticism which can
be ascribed to its anxiolytic and antidepressive effects.
A physically active lifestyle is coupled with a lesser
decrease in extraversion, agreeableness, conscientious-
ness, and openness to experience [74].

FM patients present with a vicious cycle of chronic
pain and physical inactivity, which further leads to de-
conditioning of muscles and persistent pain and fa-
tigue [75]. A cohesive narrative review discusses the
association of psychosocial (e.g., personality traits) and
behavioral (e.g. physical activity) factors with some
biomarkers of pain and inflammation in chronic pain pa-
tients. Higher physical activity is associated with lower
interleukin-6 and C-reactive protein levels. Needless to
say, lower neuroticism is found to be related to elevated
interleukin-6 levels [76].

9. FM and stress response: Do HPA axis
abnormality and sympathetic dysfunction lead
to pain proneness?

Insufficient adaptation to stressors, increased catas-
trophizing, and poor coping skills prevail in pain pa-
tients [77]. Maladaptive coping strategies lead to defi-
cient stress response to changes in the reactivity of the
HPA axis and autonomic nervous system [78] Patients
with FM show an abnormal underactive stress reactivity
involving the hypothalamic-pituitary axis (HPA) [79].
Inconsistent results regarding the HPA axis abnormali-
ties in FM exist in the literature (decreased or normal
urinary free cortisol, loss of diurnal cortisol fluctua-
tion, and elevated evening cortisol levels). As seen in
response to physiological stimuli, a loss of resiliency
of the HPA axis may be the putative cause of basal
hypercortisolemia with a lack of circadian variation in
FM patients [80]. The HPA hypofunction in FM is re-
vealed by low secretion of corticotropin-releasing hor-
mone (CRH) and adrenocorticotropic hormone (ACTH)
levels. This hypofunction results in either secondary
atrophy of the adrenal glands or reduced response of
adrenal cortisol to ACTH [81].
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Fig. 1. A hierarchical model inclusive of personality and associated psychophysiological correlates that may affect the etiopathogenesis of
fibromyalgia has been proposed on the framework of the top-down biopsychosocial model. This model also encompasses the physiological
mechanism of widespread pain caused due to both central and peripheral sensitization. Autonomic dysfunction is proposed to be the key element
connecting characteristic personality traits and behavior adaptations bringing out widespread pain in fibromyalgia.

10. Proposed model for FM inclusive of
personality with an inherent autonomic
dysfunction

The biopsychosocial model of illness includes var-
ious internal and external factors affecting the patho-
physiology of FM. This model highlights multiple as-
pects of pain perception and amplification [77]. A hi-
erarchical model is derived from the existing reduc-
tionist biopsychosocial model, which connects per-
sonality, coping mechanisms, and neurobiological re-
sponses (Fig. 1). In this hierarchical model, the per-
sonality assumes a more significant role as an effector
for physiological responses leading to diverse clinical
features in patients with FM [2]. Integrating the cen-
tral sensitization process of pain-related neural path-
ways with biopsychosocial inputs may underlie the bidi-
rectional brain-body pathway responses [82]. The bi-
directionality of the response mechanism is implicated
in triggering a vicious cycle of pain, sleep changes, and

fatigue which is intensified by maladaptive coping tech-
niques and lack of physical activity. All bio-psycho-
social factors causing emotional distress may activate
abnormal physiological stress responses if there is an
inadequate filtering mechanism (including personality
and culturally determined belief systems). Certain per-
sonality disturbances developing over time might be
primarily a consequence of the pain problem and not a
predisposing factor. Nevertheless, this model corrobo-
rates the relationship between personality and coping
strategies chosen by a stressed individual.

We also propose that as the mechanistic evidence
for the etiopathogenesis of FM remains sparse, auto-
nomic dysfunction as a function of personality can be
considered central to the development and persistence
of widespread pain and other coexisting symptoms in
our unified model of FM. This autonomic abnormality
assumes greater importance because of a lack of physi-
cal inactivity in FM patients, which, in turn, promotes
further worsening of autonomic status in an endless
loop.
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11. Conclusion

The ‘personality’ may directly predispose to FM or
may rope in other psychosocial traits like anxiety and
depression to aggravate and maintain pain by intensi-
fying the sensitization process both at the peripheral
and central levels. Even if this hypothesis is only partly
supported, it makes a case for personality assessment to
be a universal part of the practice of FM diagnosis. Pain
research has, of late, acknowledged that personality
is an important variable associated with vulnerability
to chronic pain and the pain experience. The evidence
warrants the assessment of personality to augment the
effectiveness of FM diagnosis and treatment in view
of best clinical practices. Adherence to active coping
strategies in FM patients with maladaptive traits may
help enhance their quality of life and improve their pain.

Moreover, ‘at risk’ individuals associated with mul-
tifaceted symptoms and behaviors can be identified us-
ing the Big 5 and Temperament and Character Inven-
tory, respectively. We believe that including personality
biomarkers in the FM diagnosis can help complement
and foster personalized medicine. As personality seems
to be an unavoidable factor in the etiopathogenesis of
FM, future research should be tailored and designed
to generate characteristic personality classifiers using
ML algorithms that might also predict therapeutic out-
comes. Further longitudinal studies can be planned to
identify features associated with FM to develop an ap-
propriate ML algorithm for an early diagnosis and risk
stratification in FM.
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