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Abstract
Objective

Fibromyalgia (FM) is characterised by chronic widespread pain, often associated with fatigue, sleep disturbance, 
cognitive and mood impairment. Pain is a complex and multidimensional experience that significantly impacts 

personal, social, and professional functioning. Psychological factors related to chronic pain include catastrophising 
and self-efficacy in managing the painful condition. Therefore, this study explores the influence of chronic pain and 

related psychological factors on functional outcomes in FM patients. 

Methods
In this study, 91 Italian patients with FM were assessed using an online questionnaire. The questionnaire included 

instruments to assess pain, such as the Numerical Rating Scale (NRS) and the Brief Pain Inventory (BPI), psychological 
characteristics, such as the Pain Self-Efficacy Questionnaire (PSEQ) and the Pain Catastrophizing Scale (PCS), and 
health-related quality of life with the 12-item Short Form Survey (SF-12). Multiple regression models were run, using 
the Interference subscale of the BPI and the physical and mental components of the SF-12 as outcomes, and the NRS, 

PCS and PSEQ scales as predictors.

Results
Our analysis revealed that in our model, both PCS and PSEQ were significant predictors of BPI-Interference 

(PCS: β=0.29; p=0.001; PSEQ: β=-0.36; p<0.001); NRS and PSEQ significantly predicted SF-12-Physical score 
(NRS: β=-0.32; p=<0.001; PSEQ: β=0.50; p<0.001); PCS was found to be the only significant predictor of 

SF-12-Mental scores (β=-0.53; p<0.001).

Conclusion
Our results suggested that psychological variables such as catastrophic thinking and self-efficacy play a significant 

role in determining daily functioning and physical and mental health status in FM patients, showing greater influence 
than pain intensity.
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Introduction 
Fibromyalgia (FM) is a condition char-
acterised by chronic widespread pain, 
hyperalgesia and/or allodynia, and the 
presence of several tender pain points 
(1). The diffuse nature of pain is the 
main clinical feature of the disease. In 
addition, comorbid symptoms such as 
fatigue, sleep disturbances, mood dis-
orders, cognitive impairment, and so-
matic symptoms are common (2). It is 
a pain processing disorder and a form 
of central sensitisation syndrome, but 
its aetiology remains unknown and its 
pathophysiology is not yet fully under-
stood (3-5). 
According to the definition of the In-
ternational Association for the Study 
of Pains (IASP), the sensation of pain 
is inherently subjective and difficult 
to objectify because it is influenced by 
several factors, including previous ex-
periences, beliefs, and biological, psy-
chological and social factors (6). Pain 
is therefore a complex and multidimen-
sional experience, resulting from the in-
teraction of cognitive, motivational, af-
fective and sensory components (7). It 
often incapacitates patients both physi-
cally and emotionally, to the extent that 
it alters their behaviour, life and habits, 
contributing significantly to negative 
personal, professional, and social con-
sequences and leading to a high degree 
of mental illness and disability (8, 9). 
There is substantial evidence highlight-
ing the importance of pain-specific 
psychosocial variables in shaping the 
experience of chronic pain (10, 11). 
These factors play a pivotal role in the 
development, maintenance, and treat-
ment of chronic pain conditions, along 
with biomedical factors (12). Individu-
als with FM often exhibit heightened 
levels of psychological alterations such 
as anxiety, depression, pain catastro-
phising, and stress which correlate with 
increased sensitivity to painful stimuli 
and challenges in coping with their con-
dition (13). Consequently, they experi-
ence greater impairment in functioning, 
autonomy, and quality of life (14). Cat-
astrophising and self-efficacy emerged 
as crucial factors influencing pain ex-
perience and individual vulnerability to 
pain-related outcomes among patients 
with FM (15-17). Pain catastrophising 

is the tendency to exaggerate the threat 
value or severity of the pain experi-
enced, often manifested through mag-
nifying the perceived threat of pain, ru-
mination about pain episodes and their 
possible consequences, and feelings of 
helplessness (17). Catastrophising is 
recognised as a critical factor in ampli-
fying pain and leading to its chronicisa-
tion, acting as a mediator between pain 
intensity and related emotions (18). 
However, there are also psychologi-
cal protective factors that can enhance 
quality of life despite the presence of 
pain. These include stable interpersonal 
relationships, strong therapeutic alli-
ance with the psychotherapist, effec-
tive coping skills, self-awareness, self-
efficacy and disposition to accept pain 
(19). Self-efficacy refers to confidence 
in personal ability to perform specific 
tasks and achieve desired outcomes 
(20). Given the importance of psycho-
logical factors and their profound influ-
ence on chronic pain experience (21), 
this study aims to explore the influence 
of chronic pain and related psychologi-
cal factors on functional outcomes in 
FM patients.

Methods
Participants
We examined 91 patients with FM using 
a digital questionnaire (22). Responses 
were recorded between May 2023 and 
October 2023 and participants came 
from all over Italy. Patients of both 
sexes, older than 18 years, were includ-
ed. The research was approved by the 
appropriate ethics committee of Fon-
dazione IRCCS Ca’ Granda Ospedale 
Maggiore Policlinico (Ethics Commit-
tee Milan Area 2) and informed consent 
was obtained from all participants.

Materials
After consenting to the processing of 
personal data, participants received a 
link directly on their devices that ena-
bled them to access an online question-
naire. The structure of the questionnaire 
had two sections: the first consisted of 
a series of closed and open questions 
to collect pain-related, clinical and 
socio-demographic data; the second 
consisted of five structured psycho-
metric instruments to assess specific 
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chronic pain-related measures and psy-
chological characteristics. There were 
single-choice, multi-option, open-end-
ed, graded, or Likert scale responses 
throughout the questionnaire. 
Patients were administered various 
pain- and health-related instruments, 
illustrated below:
Numerical Rating Scale (NRS) (23) 
was used to measure pain severity and 
mood. The subjects graphically indi-
cated on a predetermined line 10 cm 
long the number that corresponds to the 
degree of pain experienced or mood felt 
from 0 to 10, with higher scores indicat-
ing greater pain intensity perception for 
pain and better mood for mood ratings. 
Pain Self-Efficacy Questionnaire 
(PSEQ) (24, 25). The PSEQ is a self-
administered questionnaire that meas-
ures perceived self-efficacy in perform-
ing daily life activities despite the pres-
ence of pain. The patients responded 
to 10 statements using a 7-point Likert 
scale from 0 to 6. The total score rang-
es from 0 to 60: the higher the score, 
the greater self-efficacy, whereas a 
lower score indicates a person focused 
on pain. People with high self-efficacy 
scores are more prone to feel confident 
in their ability to manage chronic pain 
in functions such as work, social activi-
ties, household chores and pain man-
agement without medication.
Pain Catastrophizing Scale (PCS) (26). 
This self-administered questionnaire 
measures catastrophic thinking related 
to chronic pain. The patients rated how 
often they have 13 different thoughts 
and feelings while experiencing pain 
from 0 to 4. The total sum of the scores 
ranges between 0 and 52, with higher 
total scores indicating more catastroph-
ic thinking. 
Brief Pain Inventory (BPI) (27, 28). 
This self-administered questionnaire 
assesses pain severity and its impact 
on quality of life through 15 ques-
tions. The patients responded using 
a 10-point Likert scale, with higher 
scores indicating greater pain severity 
and greater interference with that as-
pect of life. 
Short Form Survey (SF-12) (29) is a 
health-related quality of life assess-
ment tool used to measure the physical 
and mental health of patients. Synthe-

tising the 12 items’ scores two indices 
of health status are obtained: physical 
state (Physical Component Summary, 
PCS) and mental health (Mental Com-
ponent Summary, MCS). The lower the 
score on each index, the more impaired 
physical and mental health.

Statistical analysis
Each dependent variable (i.e. BPI-In-
terference, SF-12-Physical and -Men-
tal scores) was normally distributed, as 
indexed by skewness and kurtosis val-
ues <|1| and |3|, respectively (30).
Hence, in order to explore the simul-
taneous effect of chronic pain and 
psychological features on functional 
outcomes, multiple regression models 
were run by addressing, as the out-
comes, BPI-Interference, SF-12-Phys-

ical and -Mental scores, and, as predic-
tors, the NRS, the PCS and the PSEQ. 
Within these models, background de-
mographic and disease-related features 
(i.e. age, comorbidities, prophylactic 
pharmacotherapy, acute pharmacother-
apy and frequencies of pain attacks), 
were entered as covariates. 
Within all the models, collinearity was 
diagnosed in the presence of both a 
Variance Inflation Factor (VIF) >10 
and a Tolerance Index (TI) <0.10 (31).
A Bonferroni-adjusted significance 
threshold was addressed when select-
ing significant predictors within each 
of the models above, i.e. αadjusted=0.05/
numbers of target predictors (i.e. ex-
cluding covariates). 
Analyses were run via jamovi 2.3 (the 
jamovi project, 2022).

Table I. Patients background and clinical characteristics.

n. 91
Age (years) 37.4±11.8 (18-62)
Sex  
   Male 1.1%
   Female 98.9%
Education  
    Middle school 6.6%
    High school 56%
    Bachelor’s degree 18.7%
    Master’s degree 13.2%
    Post-lauream 5.5%
Civil status 
    Single/married/cohabiting/widowed 36.2%/23.1%/38.5%/2.2%
Smoking status 
    Yes/no 26.4%/73.6%
Comorbidities 
    Yes/no 76.9%/23.1%
Prophylactic pharmacotherapy 
    Yes/no 82.4%/17.6%
Acute pharmacotherapy 
    Yes/no 93.3%/7.7%
Familiarity with chronic pain 
    Yes/no 72.5%/27.5%
Frequency of pain attacks experienced in the past 12 months 
    Monthly/weekly/daily 16.5%/34.1%/49.5%
NRS 
    Pain 7.2±1.9 (2-10)
    Mood 4.3±2.7 (0-10)
BPI  
    Severity 5.6±1.9 (1.5-10)
    Interference  6.2±2.1 (0.7-10)
SF-12  
    Physical 30.8±6.5 (15.6-49)
    Mental  33.9±8.3 (15.6-62.5)
PSEQ  21.9±31.1 (0-60)
PCS 33.1±9.5 (11-52)

NRS: Numeric Pain Rating Scale; PCS: Pain Catastrophising Scale; PSEQ: Pain Self-Efficacy Ques-
tionnaire; BPI: Brief Pain Inventory; SF-12: Short Form Survey.
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Results
A total of 91 participants [(mean±SD) 
age 37.4±11.8 years, women, 98.9%] 
were included in the study. The pa-
tients’ background, clinical and psy-
chological characteristics are summa-
rised in Table I.
Table II displays the results of the three 
separate multiple linear regression 
models addressing BPI-Interference, 
SF-12-Physical and -Mental scores as 
the outcomes. Within both these sets, 
no collinearity was diagnosed (VIF 
≤1.45; TI ≥0.69). As to the model ad-
dressing BPI-Interference scores, the 
PCS and the PSEQ proved to be signifi-
cant predictors at αadjusted=0.017 (PCS: 
β=0.29; t=3.34; p=0.001; β = -0.36; t = 
-3.97; p<.001). In the light of the fact 
that the BPI-Interference covers several 
functional domains, i.e. mood (item 
9B), walking (item 9C), job skills (item 
9D), social activities (item 9E), sleep 
(item 9F) and overall pleasure of life 
(item 9G), an off-label, data-driven set 
of Bonferroni-corrected, Pearson’s cor-
relations was run to test which of these 
domains were associated the most with 
PCS and PSEQ scores. The results of 
such analyses are reported in Table III.
At αadjusted=0.01, all the above-men-
tioned BPI-Interference items showed 
moderate-to-strong associations – based 
on Cohen’s (32) effect size benchmarks, 
with PCS and PSEQ scores, except for 
the association between item 9F, as-
sessing sleep and the PCS (r(91)=0.19; 
p=0.06).
As to the model addressing SF-
12-Physical scores, the NRS and the 
PSEQ proved to be significant predic-
tors at αadjusted=0.017 (NRS: β = -0.32; 
t= -3.43; p=<0.001; PSEQ: β=0.50; 
t=5.36; p<0.001), whilst the PCS was 
found to be the only significant predic-
tor of SF-12-Mental scores (β=-0.53; 
t=-5.17; p<0.001).

Discussion
Given the significant associations be-
tween psychosocial factors and chronic 
pain syndromes such as FM, the present 
study aimed to explore the influence of 
chronic pain and related psychological 
factors on functional outcomes in FM 
patients. Our results showed that 72.5% 
of participants reported a family history 

of chronic pain, consistent with exist-
ing research indicating a familial com-
ponent in the development of FM (33), 
and that half of participants experi-
enced pain every day. Furthermore, the 
predominance of women in our sample 
supports the well-documented higher 
prevalence of FM in females (3). 
Among the psychological determinants 
affecting functional outcomes associ-
ated with chronic pain, there appears 
to be a significant predictive pattern in-
volving both catastrophising and self-
efficacy, which influence the pain inter-
ference with daily activities, regardless 
of the perceived intensity of pain. 
The analysis showed that an increase 
in the total score on the pain catastro-
phising (PCS) predicted an increase in 
the BPI-Interference scores. Therefore, 
a higher tendency to catastrophise in 
dealing with pain is associated with a 
greater impact on daily activities, and 
this is consistent with other studies that 
have reported pain catastrophising as 
a significant variable in reduced func-
tioning in women with FM (34). More-
over, the PCS showed associations with 
all domains covered by the scale except 
sleep. This finding means that the more 
negative patients interpret the pain ex-
perienced and think about the possible 
consequences, the more impaired their 

mood, walking, professional skills, so-
cial activities and enjoyment of life. 
Interestingly, the persistent catastro-
phising tendency was not associated 
with sleep disturbances in our sample. 
Although sleep disturbances were ini-
tially viewed as a result of pain, recent 
research has shown that sleep plays an 
important role in the development and 
persistence of pain (35). Thus, our re-
sults may highlight the complex and bi-
directional relationship between sleep 
and pain and confirm the notion that 
poor sleep is a risk factor in chronic 
pain conditions. Future research could 
focus on further examining the associa-
tion between pain catastrophising and 
sleep, also assessing sleep quality and 
sleep disturbances in FM patients, and 
conducting longitudinal studies to bet-
ter characterise this issue.
In addition, the PSEQ showed a moder-
ate to strong association with all domains 
included in the BPI questionnaire. Fur-
thermore, a predictive relationship was 
found between self-efficacy and pain 
interference. In fact, a decrease in pain 
self-efficacy scores (PSEQ) predicted 
an increase in pain interference scores 
(BPI-Interference). In other words, as 
self-efficacy in coping with pain de-
creases, self-reported interference with 
daily activities due to pain increases. 

Table II. Effects of NRS pain, PCS total and PSEQ total scores on BPI interference, SF-12 physical 
and mental scores as yielded by the multiple linear regression models.

  BPI Interference  SF-12 Physical  SF-12 Mental
 
 β t p β t p β t p

NRS  0.18 1.93 0.056 -0.32 -3.43 <0.001 -0.02 -0.13 0.890
PCS  0.29 3.34 0.001 0.14 1.51 0.135 -0.53 -5.17 <0.001
PSEQ  -0.36 -3.97 <0.001 0.50 5.36 <0.001 0.10 0.91 0.365

Significant coefficient at αadjusted=0.017 are reported in bold.
NRS: Numeric Rating Scale; PCS: Pain Catastrophising Scale; PSEQ: Pain Self-Efficacy Question-
naire; BPI: Brief Pain Inventory; SF-12: Short Form Survey.

Table III. Pearson’s correlations between each item of the BPI-Interference and PCS and 
PSEQ scores.
 
 9B 9C 9D 9E 9F 9G
 Mood Walking Job skills Social activities Sleep Pleasure of life

 r p r p r p r p r p r p

PCS  0.42 <0.001 0.29 0.005 0.33 0.001 0.52 <0.001 0.19 0.060 0.62 <0.001
PSEQ  -0.44 <0.001 -0.44 <0.001 -0.56 <0.001 -0.45 <0.001 -0.31 0.003 -0.44 <0.001

Significant coefficients at αadjusted=0.01 are reported in bold.
PCS: Pain Catastrophising Scale; PSEQ: Pain Self-Efficacy Questionnaire; BPI: Brief Pain Inventory.
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Conversely, an increase in confidence in 
one’s ability to cope with pain is associ-
ated with a lower likelihood of limita-
tion in activity and functional independ-
ence. As patients perceive themselves to 
be less effective, their willingness and 
functionality decline accordingly. This 
finding is supported by other studies 
that have found similar predictive pat-
terns for self-efficacy and physical func-
tioning (15, 36). 
Furthermore, our analysis provided 
interesting insights into the impact of 
pain and psychological dimensions on 
health-related quality of life of FM pa-
tients and particularly on their physical 
health and mental well-being. Specifi-
cally, the results showed that the SF-
12 physical score was significantly 
predicted by the perceived pain inten-
sity (NRS) and the pain self-efficacy 
(PSEQ). Regarding the predictive role 
of pain intensity, the negative coeffi-
cient suggests that pain intensity has an 
inverse effect on perceptions of physi-
cal health, thus as the pain increases, a 
reduction in the perception of physical 
health occurs. Regarding self-efficacy, 
a predictive effect on the SF-12-Physi-
cal score was observed. In other words, 
the levels of self confidence in deal-
ing with painful situations in daily life, 
managing emotional problems, or other 
symptoms associated with chronic pain 
has a significant influence on physical 
performance (SF-12-Physical scores), 
but not on mental domain of quality of 
life (SF-12-Mental scores). This predic-
tive pattern indicates that the lower the 
confidence in managing pain in daily 
situations, the higher the physical dis-
ability experienced by the patients. 
These results suggest that there is an in-
terplay between psychological factors 
and pain intensity in predicting health 
status (37).
Notably, the only significant predictor 
of SF-12-Mental scores was pain cata-
strophising, therefore the catastrophic 
thinking significantly affects the out-
come of the perception of mental 
health. The negative sign of the coef-
ficient indicates that as catastrophising 
increases, mental health scores tend to 
decrease. This suggests that an increase 
in the tendency to reflect persistently 
and negatively about pain is associated 

with a worsening in perceived men-
tal health (38). The literature consist-
ently supports these findings (21), as 
demonstrated in a recent meta-analysis 
(39) showing the negative effects of 
pain catastrophising, a key element of 
the fear avoidance model, and how it 
contributes to increased psychological 
distress, greater pain-related disability 
and higher pain intensity in individuals 
living with chronic pain. 
It is interesting how adverse mental 
health outcomes are predicted by a 
negative affective-cognitive response 
to pain, such as pain catastrophising, 
whereas favourable physical health out-
comes are predicted by a positive psy-
chological feature, such as self-efficacy. 
These findings seem to suggest that the 
examined psychological variables ex-
hibit a distinct impact on the two com-
ponents of health-related quality of life.
The present study has some limitations. 
First, the size is limited and there is a 
lack of homogeneity, particularly re-
garding age and gender, which limits 
the generalisability of the results. The 
lack of representativeness of these vari-
ables may hinder extending the results 
to a broader and more diverse popula-
tion. Furthermore, it should be noted 
that the questionnaire and scales used 
did not comprehensively consider all 
relevant psychosocial factors, poten-
tially limiting the deep understanding 
of the phenomenon under study. Further 
limitations relate to the non-response 
bias in the questionnaire, which may 
have led to a distortion of the collected 
data. In addition, the risk of memory 
and self-reporting bias should be con-
sidered, as participants’ answers may be 
influenced by the subjective interpreta-
tion of the questions. Finally, because 
the study design is cross-sectional, the 
lack of follow-up evaluations prevents 
the analysis and comparison of results 
over time, limiting the understanding of 
long-term dynamics and the determina-
tion of causal relationships between the 
variables considered.

Conclusions
In conclusion, impairment of daily 
functioning and physical and mental 
health in patients with FM appears to 
be more influenced by psychological 

variables such as catastrophic thinking 
and self-efficacy than by pain inten-
sity. Pain intensity only predicts physi-
cal health status. Therefore, our results 
support the idea that, despite the per-
vasive and persistent nature of the pain 
condition, it is the activation of specific 
psychological processes that influences 
pain-related functional outcome.
Our results highlight the importance 
of a biopsychosocial approach to pain 
management that integrates psycho-
social and behavioural interventions 
alongside traditional medical treat-
ments. This approach can lead to more 
comprehensive care and better overall 
outcomes for patients with chronic pain 
conditions (11, 40) such as FM. Pro-
moting interventions to increase self-
efficacy and reduce pain catastrophis-
ing levels may help mitigate the impact 
of pain on daily functioning and au-
tonomy. Future research could examine 
tailored therapeutic interventions that 
target maladaptive, pain-catastrophis-
ing thoughts and increase self-efficacy 
through skill-building exercises and 
goal-setting strategies (41). Targeting 
treatment toward improving overall 
functioning, in addition to pain man-
agement, can increase its overall effec-
tiveness and improve patients’ quality 
of life.
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