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ABSTRACT

Objectives: This study aims to measure the carotid artery intima-media thickness (IMT) of patients with fibromyalgia (FM) by using ultrasound
imaging and to investigate whether carotid IMT measurements were associated with the severity of FM.
Patients and methods: Nineteen female patients (mean age 42.9±8.1 years; range 24 to 57 years) and 17 healthy female subjects (mean age 41.5±6.3
years; range 33 to 57 years) were included in this study. The Fibromyalgia Impact Questionnaire was used to determine the severity of FM. After
clinical evaluation of the subjects, ultrasound imaging examinations of the carotid IMT were performed.
Results: Right and left carotid IMT values were thicker in the patient group in comparison to the control group (p1=0.05, p2=0.03, respectively).
Carotid IMT values were correlated with age and body mass index. Carotid IMT values did not have any correlation with blood glucose levels,
creatinine levels, serum lipid profile and Fibromyalgia Impact Questionnaire scores in FM patients.
Conclusion: Carotid IMT of FM patients seems to be affected. Our finding may have stemmed from endothelial dysfunction possibly due to
increased sympathetic activity.
Keywords: Carotid intima-media thickness; fibromyalgia; ultrasound.

Fibromyalgia (FM) is a non-inflammatory
rheumatologic syndrome characterized by chronic
widespread pain as well as joint stiffness and
systemic symptoms; i.e. fatigue, depression,
cognitive dysfunctions, and sleep disturbances.1,2
The prevalence of FM is approximately 2% in
the general population and is seven times more
common in females than males.3 Although its
etiopathogenesis has not yet been elucidated,
various factors including genetic background,
environmental stressors (i.e., psychosocial factors)
and neuroendocrine system dysfunction have
been suggested.2,4 Difficulty to fall asleep, chronic
fatigue, headaches, bowel and bladder syndrome,
paresthesia, anxiety and depression may be
associated with FM.5 Additionally, sympathetic
activity may increase in these patients due to
pain and stress.6,7 Previous studies have shown

that sympathetic overactivity and autonomic
dysfunction may contribute to the risk of endothelial
dysfunction and cardiovascular disease in patients
with FM.2,8-12
Carotid intima-media thickness (IMT), a strong
predictor of future vascular events, is used to
detect early atherosclerosis.13,14 Ultrasonographic
evaluations of carotid IMT correlate well with
histological findings,15 and increased IMT is related
with cardiovascular events (i.e. angina pectoris
and myocardial infarction).14,16 However, to the
best knowledge of the authors, ultrasonographic
assessment of the carotid IMT has not been
performed in FM patients before.
Accordingly, in this study, we aimed to measure
the carotid artery IMT of patients with FM by using
ultrasound imaging and to investigate whether
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carotid IMT measurements were associated with
the severity of FM.

carotid IMT values of the subjects were recorded
separately.
Statistical analysis

PATIENTS AND METHODS
Nineteen female patients (mean age 42.9±8.1
years; range 24 to 57 years) who had been
diagnosed with FM according to the 1990
American College of Rheumatology criteria1 and
17 healthy female subjects (mean age 41.5±6.3
years; range 33 to 57 years) were enrolled as
patient and control groups, respectively. Patients
who had a history of any systemic disease
(e.g. diabetes mellitus, thyroid abnormalities),
rheumatologic disease (e.g. rheumatoid arthritis,
systemic lupus erythematosus), or cardiovascular
diseases were excluded. All subjects were informed
about the study procedure and they consented to
participate. The study protocol was approved by
the local ethics committee.
Demographic and clinical characteristics of the
patients including age, weight, height, body mass
index, blood glucose and creatinine levels, and
serum lipid profile were recorded. The Fibromyalgia
Impact Questionnaire was used to determine the
severity of FM. Fibromyalgia Impact Questionnaire
consists of three main domains; function, overall
impact, and symptoms.17 All of these domains are
rated as numeric scales (0-10), and higher numbers
reflect greater severity of the disease.17
Ultrasonographic measurements of carotid
IMT were performed bilaterally by using a linear
probe (7-12 MHz Logiq P5, B-mode, GE Medical
Systems, Wisconsin, USA) by an experienced
radiologist as described elsewhere.18 Right and left

Statistical analysis was performed by using
SPSS version 16.0 for Windows (SPSS Inc.,
Chicago, IL, USA) software program. Data
are expressed as mean ± standard deviation.
Normal distribution of the data was shown
by Kolmogorov-Smirnov test. Comparisons
between patients and control subjects were
performed with Student’s t-test. Correlations
among demographic/clinical characteristics and
carotid IMT values were evaluated by Pearson
rank coefficients. A p value ≤0.05 was considered
as significant.

RESULTS
Clinical characteristics of the subjects are given
in Table 1. Age, body mass index, blood
glucose and creatinine levels, serum lipid profile
were not different between the groups. Right
and left carotid IMT values of the patient
group were thicker than those of the control
group (p1=0.05, p2=0.03, respectively). Age
and body mass index were correlated with
right (r1=0.636, r2=0.505, respectively) and left
(r1=0.641, r2=0.488, respectively) carotid IMT
values in the patient group. In the control group,
only age was correlated with right (r=0.608) and
left (r=0.665) carotid IMT values. Carotid IMT
values did not have any correlation with blood
glucose levels, creatinine levels, serum lipid
profile and Fibromyalgia Impact Questionnaire
scores.

Table 1. Clinical characteristics of subjects
Characteristic
Age (years)
Body mass index (kg/m2)
Right carotid intima-media thickness (mm)
Left carotid intima-media thickness (mm)
Glucose (mg/dL)
Creatinine (mg/dL)
Total cholesterol (mg/dL)
Low density lipoprotein cholesterol (mg/dL)
High density lipoprotein cholesterol (mg/dL)
Fibromyalgia Impact Questionnaire scores
SD: Standard deviation.

Patients (n=19)

Controls (n=17)

Mean±SD

Mean±SD

p

42.9±8.1
26.5±3.8
0.58±0.13
0.60±0.15
95.6±11.3
0.61±0.12
194.8±32.8
120.1±20.6
53.1±14.6
62.9±11.6

41.5±6.3
24.9±4.2
0.50±0.10
0.50±0.11
90.9±10.3
0.65±0.13
184.3±28.3
120.4±23.1
46.1±10.8
–

0.563
0.263
0.050
0.028
0.203
0.370
0.345
0.966
0.117
–

309

Carotid Intima-Media Thickness Values in Fibromyalgia

DISCUSSION
In this study, we aimed to investigate whether
carotid IMT were affected in patients with FM;
and our results have shown that both carotid
artery IMT values were thicker in the patients
when compared with those of the healthy controls.
Fibromyalgia is characterized by chronic
musculoskeletal pain, fatigue, sleep disturbance,
cognitive dysfunction, and depression.1,2
In these patients, stress and pain may increase
sympathetic nervous system (SNS) activity, and it
has been reported that SNS function is changed
in patients with FM.6,7,12 On the other hand,
arterial wall-stiffening process is significantly
affected by SNS activity.12 Increased sympathetic
activity may change cardiovascular responses and
cause endothelial damage. Various mechanisms
of endothelial dysfunction accompanying SNS
activation have been suggested.19 It has been
proposed that elevated levels of catecholamines
play an important role in the pathophysiology of
this disorder.20 Consistent activation of calcium
channels, membrane damage, and microvascular
spasm may be responsible for the mechanisms of
catecholamine-induced endothelial dysfunction.21
In another hypothesis, autonomic nervous
system dysfunction may lead to atherosclerosis.22
Sympathetic overactivity disrupts the autonomic
nervous system control of the cardiovascular system
and contribute to the development of endothelial
damage and atherosclerosis.23 Overall, increased
risk of endothelial dysfunction and atherosclerosis
in patients with FM may thus be inevitable, and
FM is associated with coronary heart disease.24
Likewise, in a study, it has been reported that FM
was associated with cardiovascular morbidity.9
Additionally, increased serum lipids and markers
of early atherosclerosis (mean platelet volume,
asymmetric dimethylarginine) levels have been
shown.2,8,25 Also, carotid IMT is an indicator of
early atherosclerosis, and a powerful predictor
of cardiovascular disease.13,14 It is widely used in
rheumatologic diseases for evaluating the risk of
cardiovascular disease.13,26 Our results have shown
that carotid IMT was thicker in patients with FM,
and to the best knowledge of the authors, this
result was the first demonstrated in the literature.
Carotid IMT values were used in other
rheumatologic diseases (i.e. rheumatoid arthritis
and systemic lupus erythematosus) to predict the

risk of cardiovascular disease.18,26,27 Additionally,
it has been showed that carotid IMT values were
associated with clinical features of rheumatoid
arthritis (i.e. long disease duration, degenerations,
high inflammatory parameters, and extra-articular
manifestations).28 However, in this study, carotid
IMT values were not associated with disease
severity in FM patients.
This study has some limitations; firstly, it was
performed in females, since male FM patients
have well known underlying factors on endothelial
dysfunction and atherosclerosis (i.e. old age,
smoking, dyslipidemia). In a study, carotid IMT
values were higher in male healthy subjects than
females;29 however, in this study, effects of sex
on carotid IMT values in patients with FM were
not evaluated. Secondly, the disease duration
was not considered since newly diagnosed
patients were included. Additionally, although
decreased physical activity levels and increased
sympathetic activity are important risk factors
for cardiovascular diseases in FM patients, they
were not evaluated in this study. Nevertheless, our
results were considerable and noteworthy.
Thus, in light of our findings, we may conclude
that carotid IMT values seem to be affected
(thicker) in patients with FM. Our first and
preliminary results need to be confirmed in
future studies, possibly with further longitudinal
assessment with regard to the development of
cardiovascular disease in these patients.
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