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1. Introduction 
Fibromyalgia (FM) is a chronic pain condition characterized 
by symptoms such as widespread musculoskeletal pain, the 
presence of tender points, fatigue, anxiety, sleep disturbances, 
and cognitive and mood disorders (1). According to the criteria 
of the American College of Rheumatology (ACR), FM patients 
should have tenderness in at least 11 of 18 specific tender point 
sites in addition to widespread pain (2). The etiology and 
pathogenesis of fibromyalgia have not been fully understood 
yet (3).  

Since FM causes widespread chronic pain, it can seriously 
affect the quality of life (4). FM may be associated with some 
psychiatric disorders. FM patients’ depression status can be 
evaluated by Beck Depression Inventory (BDI) and their 
anxiety status by Beck Anxiety Inventory (BAI) (5). 
Depression symptoms, which are quite common in the chronic 
course of pain, make it difficult for the patient to comply with 
the treatment (6). 

Catastrophizing is the tendency to evaluate one’s situation 
or physical complaint, fearing that it will worsen each time (7). 
As a result of the catastrophizing, individuals have difficulty 
suppressing thoughts about their pain (rumination), exaggerate 

the pain, and worry about the negative consequences of the 
pain (magnification), and believe that there is nothing they can 
do to relieve the pain (helplessness). This situation is evaluated 
by the Pain Catastrophizing Scale (PCS) (8). Catastrophizing 
pain has been associated with various diseases, chronic pain, 
deterioration of quality of life, increased disability, and more 
healthcare use (9). In individuals with FM, pain catastrophizing 
has been associated with poor response to treatment (10).  

In this study, we aimed to compare the levels of anxiety, 
depression, and pain catastrophizing between FM patients and 
normal individuals. 

2. Materials and methods 
A total of 178 people were included in our study. Eighty-five 
people included in the study were FM patients who had 
previously been diagnosed with FM according to the ACR 
criteria (2).  As the control group, 93 people without FM 
diagnosis and with similar socio-demographic characteristics 
were included. The data was collected using the socio-
demographic data form, Fibromyalgia Impact Questionnaire 
(FIQ), Visual Analogue Scale (VAS), BDI, BAI, and PCS. 
Statistical differences between groups and the relationships 
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between VAS, BDI, BAI, FIQ, and PCS were evaluated. A 
correlation analysis was carried out between BDI, BAI, PCS, 
FIQ, and VAS scores in the FM group. 

The socio-demographic data form includes the following 
information: age, gender, marital status, history of chronic 
illness, and duration of illness. 

Fibromyalgia Impact Questionnaire (FIQ) evaluates the 
following ten characteristics in FM patients: physical function, 
not going to work, feeling unwell, pain, difficulty at work, 
stiffness, fatigue, morning fatigue, anxiety, and depression. 
The maximum score for each subtitle is 10 points, so the total 
maximum score is 100. (11) In VAS, the pain level is scored 
between 0 (no pain) and 10 (unbearable pain) (11).  

Beck Depression Inventory (BDI) is used to assess 
depression levels.  In BDI, the scores within the range of 0-9 
refer to “no depression”, 10-16 to “mild depression”, 17-23 to 
“moderate depression”, and 24 or more to “severe depression” 
(12, 13).  

Beck Anxiety Inventory (BAI) is used to assess anxiety 
levels. In BAI, 0-7 points refer to minimal anxiety symptoms, 
8-15 points to mild, 16-25 points to moderate, and 26-63 points 
to severe (7). 

Pain Catastrophizing Scale (PCS) is a self-administered 
questionnaire and includes the subscales of rumination, 
magnification, and helplessness. PCS is used to assess the 
patient’s feelings and thoughts about pain. PCS score ranges 
between 0 and 52 points  (8). The subscales “helplessness” 
(inability to cope with pain effectively), “magnification” 
(discontent created by focusing excessively on the negative 
consequences of pain), and “rumination” (inability to inhibit 
thoughts about pain) reflects the cognitive content of anxiety 
and depression accompanying headache (14). 

Inclusion criteria: Participants (FM patients and control 
group) over 18 years of age, whose cognitive functions were 
sufficient to answer the questions, who did not have a history 
of psychiatric illness and who did not use psychiatric 
medication were included in our study. Exclusion criteria: 
Those with cognitive impairment that prevented them from 

answering the questions, those who did not fully answer the 
questionnaire, and those with missing socio-demographic data 
were excluded (Fig. 1). 

Statistical data were analyzed using the IBM SPSS 
software package (v.22.0). To compare groups, a one-way 
ANOVA test was used for normally distributed values in non-
categorical data based on the data distribution. Mann-Whitney 
U test was used for non-parametric data. Categorical data were 
compared with the Chi-square test. The Pearson Correlation 
test was used to analyze the relationship between scale scores. 
The values with p<0.05 were evaluated as statistically 
significant. 

Ethical approval was taken from the local University 
Clinical Research Ethics Committee for this study (Approval 
letter number: 2020/327, Date of approval: 27/08/2020). 

 

 

Fig. 1. Flow diagram of the study 

3. Results 
Of the 178 individuals participating in the study, 85 were 

FM patients and 93 were healthy controls. The mean age of the 
FM patients was 43.0±7.4 years. The mean duration of FM 
disease was 7.3±3.3 years (Table 1). 

Table 1. Sociodemographic and clinical characteristics of FM patients and control groups 

Variables All participants 
(n=178) 

FM patients 
(n=85) 

Control groups 
(n=93) p 

Age (year), (mean ± sd) 42.0±7.3 43.0±7.4 41.1±8.5 0.121 
Gender, n (%) 
Female  
Male 

 
153 (85.9) 
25 (14.1) 

 
78 (91.8) 
7 (8.2) 

 
75 (80.6) 
18 (19.4) 

0.081 

Marriage status, n (%) 
Single  
Married 

 
24 (13.5) 
154 (86.5) 

 
15 (17.6) 
70 (82.4) 

 
9 (9.7) 

84 (90.3) 
0.120 

Chronic disease history, n (%) 
Yes 
No  

 
27 (15.2) 
151 (84.8) 

 
7 (8.2) 

78 (91.8) 

 
20 (21.5) 
73 (78.5) 

0.051 

Duration of FM disease (year), (mean ± sd) - 7.3±3.3 - - 
p, chi square test; n, number; sd, standard deviation 
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A statistically significant difference was observed between 
FM patients and the control group in terms of BDI, BAI, PCS 
Total (PCST), PCS Helplessness (PCSH), PCS Magnification 
(PCSM), and PCS Rumination (PCSR) (p<0.001, all). The 
BDI, BAI, PCST, PCSH, PCSM, and PCSR were higher in FM 

patients. FM patients were found to have “moderate” 
depression according to the BDI score (18.7±10.6) and 
“moderate” anxiety according to the BAI score (16.5±9.9) 
(Table 2).

Table 2. BDI, BAI, PCS, FIQ and VAS scores of FM patients and control groups 

Scales FM Patients 
(mean±sd) 

Control Groups 
(mean±sd) Mean Difference 95% CI p 

BAI 16.5±9.9 3.8±1.8 12.658 10.580, 14.737 <0.001 
BDI 18.7±10.6 5.1±4.1 13.638 11.295, 15.981 <0.001 
PCST 23.2±12.5 10.7±12.8 12.493 8.727, 16.260 <0.001 
PCSH 9.6±6.4 3.8±5.4 5.754 3.989, 7.519 <0.001 
PCSM 5.9±2.9 3.4±3.3 2.523 1.586, 3.459 <0.001 
PCSR 7.6±3.8 3.7±4.4 3.963 2.730, 5.195 <0.001 
FIQ 63.1±6.5 - - - N/A 
VAS 6.7±2.0 - - - N/A 

p, independent sample T-test; sd, standard deviation; CI, Confidence Interval; N/A, Not applicable; BDI, Beck Depression Inventory; BAI, Beck Anxiety Inventory; 
PCST, Pain Catastrophizing Scale Total; PCSH, PCS Helplessness; PCSM, PCS Magnification; PCSR, PCS Rumination; FIQ, Fibromyalgia Impact Questionnaire; 
VAS, Visual Analogue Scale

The PCS subscale scores of the FM patients with and 
without depression were evaluated in terms of their total BDI 
scores, and those of the patients with and without anxiety in 
terms of their BAI total scores. The PCS total score (p<0.001) 
and the scores for the PCS subscales of “helplessness”, 
“magnification”, and “rumination” were found to be 

significantly higher in the FM patients with depression than in 
those without. Likewise, the PCS total score (p<0.001) and the 
scores for the PCS subscales of “helplessness”, 
“magnification”, and “rumination” were found to be higher in 
the FM patients with anxiety compared to those without (Table 
3).

Table 3. PCS subscale scores according to the presence of depression or anxiety in FM patients  

 PCS Subscales No Depression (BDI) 
(mean±sd) 

Depression (BDI) 
(mean±sd) Mean Difference 95% CI p 

Helplessness 7.5±6.4 13.4±4.6 -5.921 -8.565, -3.277 <0.001 
Magnification 5.3±3.0 7.0±2.3 -1.721 -2.989, -0.454 0.008 
Rumination 6.8±3.9 9.2±3.0 -2.430 -4.096, -0.765 0.005 
Total 19.6±12.8 29.8±8.8 -10.145 -15.396, -4.895 <0.001 

 No Anxiety (BAI) 
(mean±sd) 

Anxiety (BAI) 
(mean±sd) Mean Difference 95% CI p 

Helplessness 7.4±6.0 13.8±4.9 -6.416 -9.031, -3.801 <0.001 
Magnification 5.2±2.8 7.3±2.4 -2.113 -3.363, -0.862 0.001 
Rumination 6.6±3.6 9.7±3.4 -3.134 -4.757, -1.510 <0.001 
Total 19.2±11.9 30.9±9.8 -11.733 -16.875, -6.873 <0.001 

p, independent sample T-test; sd, standard deviation; BDI, Beck Depression Inventory; BAI, Beck Anxiety Inventory; PCS, Pain Catastrophizing Scale

There was a statistically significant correlation between the 
PCS total scores and “severe depression” (p=0.006) from the 
BDI subscales and “severe anxiety” (p<0.001) from the BAI 
subscales. As the severity of BDI and BAI increased, the PCS 
total scores also increased statistically significantly (Table 4). 

A correlation analysis was carried out between BDI, BAI, 

PCS, FIQ, and VAS scores and the duration of disease in FM 
patients. There was a positive correlation between the scores 
for BAI and BDI, PCS and BDI, FIQ and BDI, VAS and BDI, 
PCS and BAI, FIQ and BAI, and PCS and FIQ in FM patients. 
There was no correlation between the disease duration and the 
scales (Table 5).

Table 4. PCS Total Scores by BDI and BAI Subscale Scores in FM patients  

Scales PCS Total Score 
(mean±sd) Mean Difference 95% CI p 

BDI 

Normal 22.7±15.3 - - - 
Mild Depression 17.2±10.2 5.492 -1.437, 12.421 0.118 
Moderate Depression 22.2±7.0 0.550 -9.823, 10.932 0.915 
Severe Depression 33.6±7.0 -10.850 -18.362, -3.338 0.006 

BAI 

Normal 18.0±10.6 - - - 
Mild Anxiety 19.8±12.6 -1.785 -8.592, 5.022 0.601 
Moderate Anxiety 25.0±9.7 -6.947 -14.698, 0.803 0.077 
Severe Anxiety 35.1±7.8 -17.124 -23.498, -10.749 <0.001 

p, independent sample T-test; sd, standard deviation; BDI, Beck Depression Inventory; BAI, Beck Anxiety Inventory; PCS, Pain Catastrophizing Scale 
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Table 5. Correlation analysis between BDI, BAI, PCS, FIQ, VAS scores and duration of illness in FM patients 
Variables BDI BAI PCS FIQ VAS 

BDI 
r - 0.803 0.424 0.385 -0.247 
95% CI - 0.685, 0.894 0.224, 0.627 0.200, 0.544 -0.436, -0.070 
p - <0.001 <0.001 <0.001 0.022 

BAI 
r 0.803 - 0.507 0.528 -0.107 
95% CI 0.685, 0.894 - 0.323, 0.662 0.374, 0.656 -0.321, 0.081 
p <0.001 - <0.001 <0.001 0.329 

PCS 
r 0.424 0.507 - 0.351 0.025 
95% CI 0.224, 0.627 0.323, 0.662 - 0.163, 0.520 -0.192, 0.247 
p <0.001 <0.001 - 0.001 0.823 

FIQ 
r 0.385 0.528 0.351 - 0.058 
95% CI 0.200, 0.544 0.374, 0.656 0.163, 0.520 - -0.166, 0.269 
p <0.001 <0.001 0.001 - 0.595 

VAS 
r 0.247 -0.107 0.025 0.058 - 
95% CI -0.436, -0.070 -0.321, 0.081 -0.192, 0.247 -0.166, 0.269 - 
p 0.022 0.329 0.823 0.595 - 

Duration of 
illness 

r 0.071 -0.078 0.131 0.032 -0.026 
95% CI -0.140, 0.260 -0.241, 0.086 -0.084, 0.334 -0.131, 0.181 -0.216, 0.153 
p 0.521 0.478 0.231 0.768 0.815 

p value, Pearson Partial Correlation Test; r, Correlation Coefficient; CI, Confidence Interval; BDI, Beck Depression Inventory; BAI, Beck Anxiety Inventory; PCS, 
Pain Catastrophizing Scale; FIQ, Fibromyalgia Impact Questionnaire; VAS, Visual Analogue Scale

4. Discussion 
There is a strong relationship between chronic pain and 
depression, and both can aggravate each other (15). Chronic 
pain can occur as part of a pain syndrome such as fibromyalgia 
(16). A study published in 2014 showed a higher prevalence of 
anxiety and depression in FM patients (17).  Our FM patients 
perceived higher intensity of pain due to increased levels of 
anxiety and depression. Similar to the studies in the literature, 
BDI and BAI levels were higher in FM patients compared to 
the control group in our study (18).  

A study reported that, according to BDI, 10% of the FM 
patients had no depression, 50% had mild depression, 38% had 
moderate depression, 2% had severe depression, and the 
average BDI score was 15 (19). In our study, the FM patients 
were found to have “moderate” depression according to the 
BDI score and “moderate” anxiety according to the BAI score. 
It can be considered that FM patients are depressed due to 
having a chronic disease for a long time and have anxiety due 
to pain and other effects of the disease. 

Our study observed a positive correlation between BDI and 
BAI, FIQ and VAS, and BAI and FIQ in FM patients. In a 
previous study, FM patients were reported to have fatigue, 
sleep disorders, and anxiety, and a significant correlation was 
found between their scores for FIQ and BDI (r=0.430, 
p=0.008) (20). One study reported that anxiety and depression 
correlated independently with pain and fatigue in FM patients 
(21). It has been reported that FM can be a symptom of 
psychiatric disorders or psychophysiological abnormalities 
since depression and anxiety often accompany chronic painful 
conditions (22). One recent study measured pain intensity. The 
results showed that the higher the pain score, the higher the 
mood disorder (23). Incompatible responses to pain can worsen 
the pain experience and further impair function. Excessive 
rumination about pain is associated with a magnification of 
distress and extreme helplessness, poorer response to pain 

treatments, and greater disability (24). One study reported that 
FM responds to anti-depressant drugs and is one of the 
medical, neurological, and psychological disorders that show 
high comorbidity with depression, known as “Affective 
Spectrum Disorder” and other affective spectrum disorders 
(25). Anti-depressants have the most evidence for treating 
chronic pain with accompanying anxiety or depression. 
Chronic pain has been shown to significantly impair dopamine 
activity in the limbic midbrain region (26). Depression can 
occur when monoamine neurotransmitters such as NE and 5-
HT are decreased in the nervous system (27). The SNRIs have 
been shown to reduce FM and neuropathic pain with and 
without depression (28).  

Pain catastrophizing is the tendency to feel increased pain, 
whether real or imaginary. This inability to distract the focus 
of attention from pain causes an increase in pain perception and 
sensitivity (29). In our study, according to the control list, a 
higher cognition was found in the PCS total score and the 
scores for the PCS subscales “helplessness”, “magnification”, 
and “rumination”, which shows emotional and cognitive 
attitudes towards pain. In a study, catastrophizing was reported 
to be associated with pain activation, as it appeared to increase 
the perception of pain, according to brain MRI findings from 
FM patients (30). The same areas of the central nervous system 
are responsible for the sensation of pain and depression (15).  

Our study found that anxiety and depression were 
associated with pain catastrophizing and increased 
helplessness, rumination, and magnification. The subscales 
“helplessness”, “magnification”, and “rumination” reflects the 
cognitive content of anxiety and depression accompanying 
headache (14). In our study, it was observed that the PCS total 
score of the FM patients increased in cases of “severe 
depression” from the BDI subscales and “severe anxiety” from 
the BAI subscales. This shows that the level of depression and 
anxiety increases the level of pain catastrophizing. Our study 
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observed A positive correlation between PCS and BDI, BAI 
and FIQ. This shows that pain catastrophizing increases with 
the effect of depression, anxiety, and illness. 

As a result, given that catastrophe is associated with 
increased disease activity, depression, and anxiety in patients 
with fibromyalgia, the improvement and implementation of 
cognitive, psychosocial and medical interventions designed to 
reduce disaster in patients with fibromyalgia would potentially 
represent a significant improvement in disease management. 

In most of the previous studies, anxiety, depression, pain 
level and quality of life were evaluated in patients with 
fibromyalgia, generally using one or both of the scales such as 
BDI, BAI, VAS, FIQ and PCS (10, 19-21). Similar to the study 
of Gürbüz at all (31) and Jesus at all (32), our study is one of 
the few studies in which this relationship can be explained by 
using scales such as BDI, BAI, VAS, and FIQ for pain status 
in patients with fibromyalgia. 

Our study is limited in that it is single-centered. Future 
studies should be carried out in multi-centers with more 
participants. The strength of our study lies in that it is a 
prospective study and compares FM patients and normal 
individuals in terms of the symptom levels of anxiety, 
depression, and pain catastrophizing. 

In conclusion, our study observed that the levels of 
depressive symptoms, anxiety, and pain catastrophic were 
significantly higher in the FM patients. It was found that the 
FM patients generally had “moderate” depression and anxiety. 
It was also found that as the severity of depression and anxiety 
increased in FM patients, their levels of pain catastrophizing, 
helplessness, magnification, and rumination also increased. In 
FM patients, in addition to medical treatments, psychiatric 
approaches should be incorporated into the treatment for 
patients who are indicated after psychosocial evaluations. 
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