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Abstract
Despite the frequent co-ocurrence of hypermobile Ehler–Danlos syndrome (hEDS) and pathological anxiety, little is known 
about the psychosocial and health implications of such comorbidity. Our aim was to explore the association between high 
levels of anxiety and psychosocial (catastrophizing, kinesiophobia, somatosensory amplification, social support and function-
ing), health (pain, fatigue, BMI, tobacco/alcohol use, depression, diagnosis delay, general health), and sociodemographic 
factors in people with hEDS. In this cross-sectional study, 80 hEDS patients were divided into two groups according to 
self-reported anxiety levels: low and high. Psychosocial, sociodemographic and health variables were compared between the 
groups. Forty-one participants reported a high level of anxiety (51.2%). No differences were found in the sociodemographic 
variables between high-anxious and low-anxious patients. The percentage of participants with severe fatigue and high 
depressive symptomatology was significantly higher in the high-anxious group (80.5 vs 56.4; 26.8 vs 12.8%, respectively). 
High-anxious hEDS patients also showed significantly higher levels of pain catastrophizing, somatosensory amplification 
as well as a poorer social functioning and general health. Multivariate analyses showed that somatosensory amplification, 
pain catastrophizing and poor social functioning are variables that increase the probability of belonging to the high-anxious 
group. Despite limitations, this first study comparing high-anxious versus low-anxious hEDS patients with respect to health 
aspects, highlight the importance of considering the psychosocial factors (many susceptible to modification), to improve the 
adjustment to this chronic condition and provide support to those affected through a biopsychosocial approach.
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Introduction

The Ehlers–Danlos syndromes (EDS) are a heterogeneous 
group of hereditary disorders affecting connective tissue 
matrix proteins. Joint hypermobility (JH; i.e., increased 
distensibility of joints), skin hyperextensibility and tissue 
fragility are their core characteristics [1]. Different sub-
types of EDS have been described, certain of which are 
mild although highly disabling (e.g. hypermobile EDS; 
hEDS) whereas others are life threatening (e.g. vascu-
lar EDS). Six forms of EDS were described in the 1998 
Villefranche classification [2], which are the criteria used 
in the investigations in recent years. A minimum preva-
lence of 1/5000 for all types of EDS has been reported [3]. 
Recently, a revised EDS classification was published [1] 
in which 13 EDS forms are recognized, based on the latest 
advances in clinical and genetic research.

hEDS is the most common form of EDS representing 
80–90% of EDS cases [4]. This clinical entity overlaps 
with the Joint Hypermobility Syndrome described by 
rheumatologists [5]. Both conditions have been considered 
clinically indistinguishable [6].

hEDS is characterized by multisystem manifestations, 
varying according to age and gender [1], and which can 
be musculoskeletal (e.g. arthralgia, recurrent joint dislo-
cations, mild scoliosis, temporomandibular joint dysfunc-
tion, fibromyalgia, epicondylitis) and non-musculoskeletal 
such as cardiovascular (e.g. pseudo-Raynaud’s phenom-
enon, mitral valve prolapse), gastrointestinal (e.g. abdomi-
nal pain, dysphagia, reflux gastroesophageal), dental (e.g. 
dental crowding, neuralgia), mucocutaneous (e.g. easy 
bruising, soft skin texture), urogynaecological (e.g. dys-
menorrhea, dyspareunia, vaginal and uterine prolapses), 
ocular (e.g. myopia, strabismus, palpebral ptosis) and 
neuropsychiatric (e.g. proprioception dysfunction, dysau-
tonomia, anxiety) [4, 7, 8]. Even though there is not life-
risk in this EDS subtype, the variety and accumulation of 
symptoms and their long duration make hEDS a chronic, 
painful and highly disabling condition. All EDS subtypes 
can be confirmed by biological tests except the hEDS, the 
diagnosis of which remains clinical [4]. This aspect nega-
tively affects the recognition of this pathology, which is 
currently underdiagnosed. Consequently, those affected 
are often confronted with the disbelief and incomprehen-
sion of the medical community and society in general [9].

Chronic painful conditions have been associated with 
the experience of negatives emotions and psychopathol-
ogy [10] and hEDS is not the exception. Depressive feel-
ings are common in hEDS [11–13] and can be understood 
as secondary to the difficulties linked to the disease such 
as pain, disability, frustration with the medical system, 
living a restricted life, etc. [11, 13–17]. High levels of 

anxiety, explored using dimensional scales and anxiety 
disorders (especially panic disorder and phobias) assessed 
by clinical interviews, have been reported as overrepre-
sented in people with JH and hEDS in several studies [11]. 
Like depression, pathological anxiety could be seen as 
a response to the burden of the disease. As an adaptive 
response to threat, anxiety can be reactive to the constant 
danger of injury experienced by people with hEDS, in 
whom tissue fragility leads to an inherent propensity for 
trauma. Nevertheless, beyond these plausible hypotheses, 
the available data suggest a primary connection. Thus, 
biological hypotheses have been put forward to explain 
such an association [11, 18]. Specifically, a genetic link 
(duplication of human chromosome 15, named DUP 25) 
[19], alterations in the body awareness [20–23], dysau-
tonomia [11–13, 18], and structural brain differences in 
areas related to emotion regulation [21] are clues to under-
standing the vulnerability of anxiety in hEDS patients 
[11–14, 18].

Despite the high prevalence of pathological anxiety in 
people with JH and hEDS, little is known about the psycho-
social and health implications of such comorbidity in this 
pathology.

Thus, the aim of this observational study was to explore 
the association between high anxiety and psychosocial (cop-
ing styles, catastrophizing, fear of movement, somatosensory 
amplification, social support and functioning), health (pain, 
fatigue, BMI, tobacco/alcohol use, depression, diagnosis 
delay, general health), and sociodemographic factors in 
patients with hEDS.

Methods

Participants

Participants included 80 outpatients (72 women; aged 
between 18 and 61  years old), recruited from the 
Ehlers–Danlos unit at the Hôtel Dieu Hospital (Paris, 
France). The diagnosis of hEDS is clinical and there are cur-
rent no biological confirmatory tests. Thus, patients were all 
clinically assessed by a single national expert practitioner in 
EDS (CH) and all were diagnosed as having hEDS accord-
ing to the Villefranche criteria [2] as published in previous 
reports [31, 32]. Patients with a serious somatic disease co-
morbidity (i.e. cancer, degenerative), a medical history of 
head injury, not fluent in French or having cognitive prob-
lems preventing them from responding to the evaluation 
instruments were excluded.
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Procedure

Patients were asked to participate in the study by the 
research assistants in the waiting room of the unit. They 
were given oral and written information. Those who agreed 
were asked to complete a series of self-questionnaires about 
demographic, psychosocial and health aspects. The study 
was conducted in accordance with the latest version of the 
Declaration of Helsinki. Ethical approval was obtained from 
the CERES (Comité d’évaluation éthique des projets de 
recherche; ID: 2015-51) of the University Paris Descartes. 
An informed consent was obtained from all participants 
before they began the study.

Instruments

Anxiety and depression were assessed with the French ver-
sion of the Hospital Anxiety and Depression Scale (HADS) 
[33, 34]. The HADS is a self-questionnaire divided into 14 
questions with scores ranging from 0 to 3. Half the ques-
tions address general anxiety and the other half address 
depression, particularly anhedonia symptoms. Two scores 
are derived from these (the highest score being 21 for each 
set of questions). For both subscales, a score equal to or 
higher than 11 points is considered a “high” level of anxiety/
depression.

The perception of availability and satisfaction regarding 
social support were assessed with the Social Support Ques-
tionnaire (SSQ6) [35], adapted and validated for a French 
population by Rascle et al. [36]. This is a 6-item question-
naire and for each item, participants are asked to (1) indicate 
the name or initials of the people who support them. A list 
containing a network of people is then established and par-
ticipants (2) indicate their degree of satisfaction regarding 
the support they receive.

Fear of pain and movement was evaluated using the 
Tampa Scale of Kinesiophobia (TSK) in its French version 
[37, 38]. The TSK is a 17-item self-administered Likert-
type questionnaire on a 5-point scale with the end points 1 
(“strongly disagree”) and 4 (“strongly agree”) developed to 
measure fear of pain and movement in chronic pain patients.

The French version of the Somatosensory Amplification 
Scale [39, 40] was used to assesses hypervigilance to mild 
somatic and visceral sensations, and the tendency to inter-
pret them as pathological (perceptual and cognitive-affective 
components of symptom development and symptom report) 
[41]. The 10 items of this scale are rated from 1 to 5. The 
higher the score is, the greater the amplification of symp-
toms is.

The Pain Catastrophizing Scale (PCS) was also adminis-
tered in its French version [42]. The PCS is a 13-item self-
assessment scale used in clinical and non-clinical popula-
tions to evaluate the degree to which they catastrophize 

regarding pain. Participants are asked to indicate the extent 
to which they experience different feelings or thoughts when 
in pain. The PCS uses a Likert-type scale going from 0 (“not 
at all”) to 4 (“all the time”).

Social functioning (i.e. the extent to which ill health inter-
feres with social activities) and perceptions of general health 
were assessed with the respective subscales of the SF-36 
Survey [43]. This is a generic 36-item multidimensional 
measure derived from the Medical Outcome Study ques-
tionnaire and adapted and validated for a French population 
by Leplège et al. [44].

Usual pain and fatigue were assessed with a verbal rating 
scale. This instrument proposes a set of hierarchized quali-
fiers for pain and fatigue experienced in a general manner. It 
ranges from “absent” to “very severe”. These variables were 
dichotomized into “mild/moderate” vs. “severe/very severe”.

A questionnaire requesting sociodemographic and health 
information was also administered. It included questions 
concerning age, educational level, employment status, fam-
ily situation, age at onset of symptoms and at diagnosis 
(from which the diagnosis delay was calculated), psychiat-
ric antecedents, use of tobacco and alcohol, and height and 
weight (used to calculated the body mass index: BMI).

Analysis

For data analysis, participants were divided into two groups: 
Low- and high-anxious. Since none participant scored 0 to 
the anxiety subscale of the HADS, and the lower score was 
2, the low-anxiety group included those with normal/mild 
anxiety or score 2–11. The high-anxious group included all 
the rest (score ≥ 11).

Statistical treatment consisted of a descriptive analysis 
of the data (percentage and average), the Mann–Whitney U 
test, the Chi squared method, and binary logistic regression. 
Data analysis was performed on a computer with the IBM 
SPSS 22 software package and the significance level was 
taken as 0.05 for all statistical tests.

Results

One hundred and twenty-eight patients agreed to partici-
pate in the study. Data from 81 participants were exploitable 
since all the self-questionnaires needed for this study were 
completed. One participant was withdrawn from the study 
at his request. Thus, the final sample (n = 80) was composed 
mostly by women (90%). The average age of patients was 
37.1 years old (SD = 11.5). Fifty percent of participants 
are in a couple and 50.7% were active professionally. The 
average age at onset of hEDS symptoms was 12.1 years old 
(SD = 11.7). The average age at diagnosis was 34.5 years old 
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(SD = 11.2) and the diagnosis delay was 22 years on average 
(SD = 13.3).

More than half of patients (67.1%) reported experienc-
ing usual pain of severe/very severe intensity, and 68.8% 
reported usual fatigue with a severe/very severe intensity. 
More than half of participants presented an altered BMI. 
Overweight/obesity was found in 42.5% of the sample, while 
underweight was observed in 15%. In addition, a high level 
of depression symptomatology was reported by 20% of the 
sample, while 51.2% had a high level of anxiety (the high-
anxious group).

When high-anxious and low-anxious hEDS subjects were 
compared with respect to the sociodemographic data, no dif-
ferences were found. However, differences in some health 
variables were observed between the groups: the percent-
age of participants with severe fatigue and high depressive 
symptomatology was significantly greater in the anxious 
group. In addition, the perception of general health was sig-
nificantly poorer among high-anxious patients.

Concerning the psychosocial measures, high-anxious 
hEDS patients scored significantly higher in pain catastro-
phizing and somatosensory amplification, and lower in 
social functioning than those without high anxiety (Table 1).

Binary logistic regressions were performed with “pres-
ence/absence of high anxiety” as the dependent variable 
(Table 2). Two models were tested using significant variables 
obtained in bivariate analyses and sociodemographic data. 
The first model included depression, somatosensory ampli-
fication, social functioning, sex, age and years of education 
as covariables. The results showed that the odds of being 
assessed with high anxiety were significantly increased in 
patients with somatosensory amplification and poor social 
functioning. The second model used pain catastrophizing, 
usual fatigue, general health, sex, age and years of educa-
tion as covariables. According to these results, the odds of 
belonging to the high-anxious hEDS group were increased 
in those with pain catastrophizing.

Discussion

This study aimed to explore the association between high 
anxiety and psychosocial, health and sociodemographic 
factors in people with hEDS. First, our findings add weight 
to the cumulated evidence obtained in the last three dec-
ades concerning the high prevalence of pathological levels 
of anxiety among people with hEDS [45], as more than 
half of the patients (51.2%) presented high anxiety in our 
sample. The postal survey of Murray et al. [55] reported 
that 73% of people with hEDS present anxiety. Similar 
results were observed by Berglund et  al. [47] in their 
study also conducted with a postal survey methodology, 
in which 74.8% of EDS patients (mostly hEDS) suffered 

from high anxiety as assessed with the HADS. The fact 
that these authors found a higher percentage of highly anx-
ious patients using the same tool as that we employed, can 
be related to the characteristics of the population. Unlike 
our sample, which came from a clinical setting, the sample 
of Berglund et al. [47] was recruited through patient asso-
ciations and it is possible that people experiencing more 
distress seek support in these associations. The Berglund 
et al.’s study also reported that 22.4% of the sample had 
high depression, which is concordant with our findings 
(20%), showing that anxiety is particularly prevalent in 
these patients, especially since the literature states that 
“anxiety disorders are second only to depression in psy-
chological comorbidity in chronic pain populations” [48, 
p. 10]. Thus, our results support the hypothesis of a special 
vulnerability to anxiety states in those with this collagen 
condition. In this sense, Bulbena et al. [45] proposed the 
so-called “neuroconnective phenotype” to describe this 
mixed somatic-mental clinical situation (collagen laxity 
and anxiety), which currently lacks of nosological status.

In general, a mental disorder associated with a somatic 
disease worsens the clinical picture and the psychosocial 
scenario of those affected [60] but this assumption needed 
to be evidenced in hEDS. Besides, anxiety has a negative 
impact on thoughts and behaviors and limits the possibili-
ties of rehabilitation [48]. Accordingly, untreated clinical 
anxiety has been associated with an increased use of health 
service resources, increased disability and diminished 
quality of life [54]. Nevertheless, according to our experi-
ence, it is not uncommon to find a resistance to recogniz-
ing a comorbid mental disorder, such as anxiety disorders, 
among a subgroup of hEDS patients and specialists. This 
is probably due to trivialization, a fear of stigmatization, 
and the idea that its recognition might reinforce the wide-
spread disbelief in hEDS as a somatic pathology in the 
medical community, arguing instead for a psychological 
cause (“it’s in all in your head”). Thus, concerned patients 
and physicians may not be prepared to refer or to accept 
referral to mental health professionals [54]. Although 
understandable, these representations reinforce the out-
dated mind–body dualism, which goes against the holistic 
approach needed to address this complex pathology.

Moreover, physicians often believe that it is normal to 
respond anxiously to a medical illness [54], which is cor-
rect to some extent. It is necessary to distinguish between 
normal and clinical or pathological anxiety, whose inten-
sity and duration interfere significantly with normal func-
tioning. Although pathological anxiety is more common 
in people with a chronic illness than in those without, 
this concerns a small percentage of patients and its dura-
tion is limited [54]. Thus, a high and persistent level of 
anxiety should not be trivialized or overlooked to avoid a 
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detrimental effect of anxiety on the course of the disease 
and the quality of life of those affected.

According to Bulbena et al. [11], there is preliminary 
evidence of high levels of depression symptomatology in 
hEDS subjects, especially when anxiety is present. This is 
the case in our study, in which the percentage of patients 

with high depression was significantly higher among high-
anxious than in low-anxious patients. The comorbidity of 
anxiety-depression is common. As Woo [48, p. 10] stated 
“the presence of one (anxiety or depression) should alert 
rather than deter the diagnosis of the other”. According to 
Bair et al. [49] when anxiety and depression are present with 

Table 1  Comparison of 
sociodemographic, health and 
psychosocial characteristics 
between the groups

SD standard deviation, Professionally active student, employed, non-active unemployed, sick leave, long 
term disability, housewomen/men, retired, IntQ InterQuartil (Q25–Q75)
α Current or past
β Mann–Whitney U test or Chi square for categorical variables

Variable Low-anxious (n = 39) High-anxious (n = 41) pβ

Median (IntQ)/% [n] Median (IntQ)/% [n]

Sociodemographics
 Age 39.0 (33.0; 47.0) 35.0 (24.5; 45.5) 0.132
 Gender
  Male 10.3% [4] 9.8% [4] 0.941
  Female 89.7% [35] 90.2% [37]

 Marital status
  Married/living with partner 59.0% [23] 41.5% [17] 0.117
  Single/divorced/separated/widowed 41.0% [16] 58.5% [24]

Number of children 1.0 (0.0; 2.0) 0.0 (0.0; 2.0) 0.559
Years of education 14.0 (12.0; 15.0) 14.0 (12.0; 17.0) 0.982
Professionally active 45.9% [17] 55.6% [20] 0.412
Health
 Body mass index 24.7 (19.4; 30.9) 22.9 (19.7; 26.9) 0.298
 Age at outset of first symptoms 8.0 (4.0; 15.0) 10.0 (5.0; 16.0) 0.772
 Age at diagnosis 36.0 (26.0; 45.0) 30.0 (22.0; 44.0) 0.169
 Diagnosis delay (years) 24.0 (10.0; 33.0) 19.0 (11.2; 32.0) 0.390
  Usual pain intensity
  Mild/moderate 39.5% [15] 26.8% [11] 0.232
  Severe/very severe 60.5% [23] 73.2% [30]

 Usual fatigue intensity
  Mild/moderate 43.6% [17] 19.5% [8] 0.020
  Severe/very severe 56.4% [22] 80.5% [33]

 Tobacco use (cigarettes per week) 0.0 (0.0; 0.0) 0.0 (0.0; 2.5) 0.606
 Alcohol use (standard drinks per week) 0.0 (0.0; 1.0) 0.0 (0.0; 0.0) 0.697
 Psychological/psychiatric help  seekingα 64.3% [18] 83.9% [26] 0.084
 Antidepressant  useα 32.1% [9] 34.5% [10] 0.851
 Anxiolytics  useα 10.7% [3] 27.6% [8] 0.107
 Familiar psychiatric antecedents 26.9% [7] 33.3% [10] 0.603
 High depressive symptomatology 12.8% [5] 26.8% [11] 0.002
 General health 33.3 (22.9; 43.7) 20.8 (16.6; 33.3) 0.005

Psychosocial
 Social support
  Availability score 18.0 (11.5; 23.0) 17.0 (9.5; 22.0) 0.711
  Satisfaction score 30.0 (25.0; 36.0) 25.5 (21.2; 32.5) 0.074

 Somatosensory amplification 35.0 (31.0; 38.0) 38.0 (36.0; 41.0) 0.002
 Fear of pain and movement 40.0 (37.0; 46.2) 43.0 (37.0; 52.0) 0.159
 Pain catastrophizing 17.0 (9.0; 23.0) 31.5 (22.0; 38.2) < 0.001
 Social functioning 50.0 (31.2; 62.5) 25.0 (12.5; 43.7) < 0.001
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chronic pain, there is greater pain severity and disability and 
poorer health related to quality of life than with pain only, 
pain with depression, or pain with anxiety.

In the present study, high anxiety appears to be associated 
with severe fatigue. Autonomic dysfunction might underlie 
the co-occurrence of both symptoms. There is evidence that 
symptoms of autonomic dysfunction are common in hEDS 
(70%) [50]. Dysautonomic conditions, such as orthostatic 
intolerance, and orthostatic dizziness related to heat and 
exercise, have been reported as predictors of fatigue sever-
ity in hEDS, as well as cardiovascular dysregulation [29, 30, 
51]. The manifestations of autonomic dysfunction overlap 
with those of anxiety disorders (e.g. syncope, palpitations). 
Besides, it is well known that anxious people have frequently 
sleep disturbances [52] which might lead to fatigue. In view 
of these results, it is not surprising that high-anxious hEDS 
patients judge their general health to be poorer than low-
anxious patients do.

As expected, the high-anxious group showed higher lev-
els of pain catastrophizing and somatosensory amplifica-
tion than low-anxious, and these variables were retained by 
multivariate analysis to distinguish between both groups 
of hEDS subjects. According to Kendall and Ingram [53], 
people suffering from anxiety-related psychopathologies 
have an automatic questioning style characterized by an 
internal dialogue that takes the form of “what if…?” ques-
tions. These generate maladaptive cognitions, which in turn 
perpetuate anxiety. This cognitive style in anxious people 
reflects a sense of personal incompetence [53]. Thus, those 
with high anxiety might catastrophize about their pain and 
body sensations and become hypervigilant and over-aware 

of threatening information as well as to overemphasizing the 
possibility of catastrophic outcomes concerning the body 
[54, 55].

Moreover, high anxiety was associated with lower social 
functioning. No doubt the burden of a disease has an effect 
on the social life of those affected. Recently, De Baets 
et al. [56] reported that for women with hEDS, the disease 
imposes a major impact on social behavior. Berglund et al. 
[17] found that EDS patients described their life like as 
restricted and with limited possibilities of self-actualization 
in social life. In addition, participation in personal relation-
ships and community has been found to be a predictor of 
fatigue severity in this pathology [51].

Patients with hEDS often describe feelings of isolation 
and stigmatization. Feeling ignored, rejected and/or misun-
derstood by doctors and their families is common among 
them [15–17, 57]. In this sense, since anxiety is associ-
ated with poor communication [54], social withdrawal and 
behavioral inhibition [58], high anxiety in hEDS patients 
might increase their difficulties in interacting with the envi-
ronment, thus contributing to maintaining/amplifying their 
feelings of isolation. This would help to explain their poorer 
social functioning compared to low-anxious patients. In the 
same vein, and considering that the high-anxious groups 
catastrophize more, diminished social functioning may also 
be related to the fact that high catastrophizing can reduce 
positive social interactions since it triggers distress in oth-
ers [59].

Finally, it is worth pointing out the important diagnosis 
delay found in this sample (22 years on average). Unfortu-
nately, delayed diagnosis and misdiagnosis in hEDS is more 
the rule than the exception [9, 16]. This is probably due 
to factors such as the lack of confirmatory biological test, 
the overlap with other pathologies, the lack of familiarity 
(or disbelief) of health professionals with the hEDS clini-
cal picture, etc. In this sense, it is important to disseminate 
knowledge about hEDS to promote early recognition, and 
thus minimize negative health outcomes.

The main limitations to mention are the cross-sectional 
design, which precludes any inference about the direction-
ality of relationships. The lack of control group for com-
parison. The fact that the variables are all self-report data. 
However, all the instruments chosen are validated self-
questionnaires widely used in clinical and research settings. 
In this sense, it is worth highlighting the usefulness of the 
HADS to quickly and simply screen high levels of anxi-
ety. The limited generalization of results, since the sample 
size is small, the participants were recruited from a unique 
center, and the missing data was not missing at random, 
which restricts the conclusions one may draw from them. 
Despite these limitations, this first study comparing high-
anxious versus low-anxious hEDS patients with respect to 
health outcomes, highlight the importance of considering 

Table 2  Binary logistic regressions with high anxiety (presence/
absence) as dependent variable

Variables B p OR 95% CI

Lower Upper

Model 1
 Sex − 2.114 0.148 0.121 0.007 2.112
 Age − 0.067 0.053 0.935 0.874 1.001
 Years of education − 0.336 0.052 0.715 0.509 1.002
 Depression 0.052 0.641 1.054 0.846 1.313
 Somatosensory amplifica-

tion
0.320 0.003 1.377 1.115 1.700

 Social functioning − 0.053 0.017 0.948 0.907 0.991
Model 2
 Sex 0.327 0.736 1.387 0.207 9.288
 Age − 0.005 0.848 0.995 0.944 1.048
 Years of education 0.000 0.998 1.000 0.807 1.204
 Pain catastrophizing 0.101 0.001 1.107 1.042 1.176
 Usual fatigue 0.158 0.700 1.171 0.525 2.613
 General health − 0.039 0.134 0.961 0.913 1.012
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the psychosocial factors (many susceptible to modification), 
to improve the adjustment to this chronic condition and pro-
vide support to those affected through a biopsychosocial 
approach.
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