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Summary
Background Fibromyalgia syndrome (FMS) is an extra-
articular rheumatic illness, characterized by widespread 
body pain and decreased muscle function. Generalized 
loss of muscle mass and strength is named as sarcopenia. 
The objective of this study was to evaluate patients with 
FMS regarding sarcopenia.

Methods This was a cross sectional, case-controlled, 
single-blinded, and single-centered study. The FMS 
patients were assessed by Fibromyalgia Impact Question-
naire (FIQ), visual analog scale (VAS), Beck Depression 
Index (BDI), and Pittsburg Sleep Quality Scale (PSQI). 
All the participants were evaluated for sarcopenia by 
bioimpedance analysis (BIA), anthropometric measure-
ments, handgrip strength, and the parameters of walking 
speed.

Results In this study, 82 patients with FMS and 38 
healthy control female subjects were included. VAS, 
BDI, and PSQI scores were statistically higher in the 
FMS group than the control group (p < 0.001). Hand-
grip strength (HS) and walking speed (WS) scores in the 
group with FMS were statistically lower than the con- 
trol group (p = 0.023, p < 0.001 respectively). VAS score 
of FMS patients was significantly correlated with BIA, 
body mass index, waist circumference, HS, and WS 
scores (r = 0.284, p = 0.012; r = 0.228, p = 0.045; r = 0.249, 
p = 0.028; r = − 0.361, p = 0.001; and r = − 0.230, p = 0.043 
respectively). Also FIQ in patients was significantly cor-
related with BIA, waist circumference, HS, WS, and 
body mass index (r = 0.267, p = 0.018; r = 0.291, p = 0.010; 
r = − 0.319, p = 0.004; r = − 0.360, p = 0.001; and r = 0.304, 
p = 0.007 respectively).

Conclusion Evaluation of female patients with pri-
mary FMS by the sarcopenia parameters could con-
tribute a more objective evaluation during the patients’ 
follow-up.
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Introduction

Fibromyalgia syndrome (FMS) is an extra-articular 
chronic rheumatic disease, characterized by widespread 
body pain, tenderness in certain anatomical areas, 
decreased pain threshold, sleep disturbances, fatigue, 
and psychological distress [1]. It is mostly prevalent in 
middle-aged women; however, it can also be seen in 
children and elderly [1, 2]. Although the etiology of FMS 
has not been clarified yet, it is thought that neuroendo-
crine dysfunction, as well as central pain mechanisms 
and central sensitization take part in the occurrence of it. 
Furthermore, factors such as genetic, trauma, inflamma-
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tion, mental stress, infection may trigger or modulate the 
neuroendocrine abnormalities [3].

In FMS, the typical pain elevation is present 24 h after 
exercise. The existence of characteristic tender points, 
the focal reductions of high-energy phosphate levels, 
the focally distortion of muscle oxygenation in sensi-
tive areas, the reduction in regional pain after the injec-
tions in trigger points, pain reduction during an epidural 
block, the increased activity of needle EMG in the areas 
of sensitive points are all the signs indicating that pain is 
related to the peripheral features [4–8]. The decrease in 
strength and endurance, and the difficulty in the relax-
ation between contractions have also been reported in 
patients with FMS [6].

Generalized loss of muscle mass and strength is named 
as sarcopenia. Usually physical inactivity, decreased 
mobility, slow walking, and poor physical endurance are 
accompanied with sarcopenia which are also common 
features of the fragility syndrome. Sarcopenia is primar-
ily seen in elderly, and it may also develop secondarily, 
as the inability of usage, immobility, malnutrition, and 
cachexy [9]. The decrease in anabolic hormones [testos-
terone, estrogen, growth hormone, insulin-like growth 
factor-1 (IGF-1)], increased activity of apoptotic myo-
fibrils, increase in proinflammatory cytokines [tumor 
necrosis factor-alpha (TNF-α), interleukin (IL)-6], 
increased oxidative stress, the changes of mitochondrial 
function of muscle cells, the reduction in the number of 
α-motor neurons, and the changes in neural input are 
the main factors involved in the pathophysiology of age-
related sarcopenia (primary sarcopenia) [10, 11].

According to the literature, sarcopenia is associated 
with mobility disorders, increased risk of falling, basic 
daily living activities and the dependence using instru-
ments for daily living, autonomy and balance loss, pro-
prioception loss, osteoporosis, and osteoarthritis possess 
higher pain scores [12–14].

Fibromyalgia and sarcopenia have common etiologi-
cal factors or clinical characteristics such as reduction in 
IGF-I levels, an increase in proinflammatory cytokines, 
reduction in muscle endurance, which might give the 
idea that there may be a relationship between fibromy-
algia and sarcopenia [11, 15]. Even though there are not 
any studies regarding FMS patients, who were assessed 
using the parameters of sarcopenia in the literature, in 
this current study we aim to evaluate the FMS patients by 
using the sarcopenia evaluation parameters such as bio-
impedans analysis, anthropometric methods, hand grip 
strength, and walking speed and comparing them with 
healthy subjects.

Material and method

The study was designed as cross sectional. Patients with 
FMS and the healthy control group were evaluated with 
sarcopenia evaluation parameters, considered as a sin-
gle-blind study.

Participants

Female patients admitted to the rheumatology outpa-
tient clinic and diagnosed FMS according to the Ameri-
can College of Rheumatology (ACR) classification criteria 
[1] were included as patient group in this study and they 
aged between 18 and 60. Age and BMI of the groups were 
matched. Study groups were formed from individu-
als who applied to the rheumatology outpatient clinic 
between January 2014 and March 2014.

All participants were informed about the study, and 
written consent was obtained. Medical history of all 
participants was questioned in detail. The patients with 
a history of any neurological diseases, myopathies, dia-
betes mellitus, goiter, kidney and liver disease, inflam-
matory rheumatic diseases, osteoporosis, osteomalacia, 
complex regional pain syndrome, depression, or any 
other story of psychiatric disorder and patients who had 
neuropathic or nociceptive pain or took any medical 
therapy in the last month were excluded from the study.

Evaluation of participants

The age, gender, height (cm), weight (kg), body mass 
index (BMI, kg/m2), and educational status of all partici-
pants were recorded. The examination of posture, walk-
ing and range of motion of all joints, motor, sensory, and 
deep tendon reflex were performed. The patients with 
FMS were questioned for the presence of number of 
painful points, fatigue, paresthesia, sleep disorder, dys-
menorrhea in premenopausal women, irritable bowel 
syndrome, headaches, morning stiffness, swelling, sen-
sation, increased pain with stress, restless leg syndrome, 
and Raynaud’s phenomenon.

Parameters used in the study

Fibromyalgia patients were evaluated with a FIQ. All par-
ticipants were evaluated with VAS, BDI, PSQI, and sar-
copenia. Sarcopenia was evaluated based on the criteria 
in the Report of the European Working Group on Sarco-
penia in Older People [16]. BIA, anthropometric mea-
surements, HS, and WS parameters were evaluated by a 
different doctor who was unaware of the patients’ groups.

Fibromyalgia impact questionnaire

This is a scale used to evaluate the condition of the patient 
with FMS and the results of the disease. A higher score 
indicates that FMS’s negative effects are more severe. In 
our country, the validity and reliability of that scale was 
performed by Sarmer et al. [17].
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ment, the Jamar dynamometer was held from the top and 
the bottom in order to prevent the measurement to be 
affected by the weight of the device. Low muscle strength 
was defined as HS less than 22.5 kg [24, 25].

Body composition parameters (body fat percentage, 
total body fat, and lean body mass) were determined with 
a BIA system (Model: Omron HBF-352; Omron Health-
care Co. Ltd., 24 Yamanoshita-cho Yamanouchi Ukyo-ku 
Kyoto-shi, Kyoto 615-0084, Japan). Height was measured 
using a stadiometer and weight was measured using a 
manual personal scale.

The basic premise of the BIA procedure is that the 
volume of fat-free tissue in the body is proportional to 
the electrical conductivity of the body. Some precau-
tions were taken before the measurements. The data was 
analyzed using the manufacturer’s software, and body 
fat percentage, total body fat, and lean body mass were 
determined for each patient. Prediction equations have 
been validated for multiethnic adults and reference. BIA 
is widely used as an inexpensive and practical method in 
the evaluation of muscle mass [26, 27]. BIA measurement 
techniques have been studied for more than 10 years and 
the results of BIA under standard conditions have been 
found to correlate well with MRI prediction which is the 
gold standard [28, 29]. BIA and anthropometric measure-
ments (BMI, arm, and calf circumference) along with 
muscle mass have been shown to be correlated [26, 30].

We used a skeletal muscle index (SMI) of 6.75 kg/m2 in 
women as cut-off points low skeletal muscle mass based 
on the reference data in the European Working Group 
on Sarcopenia [16]. The staging of sarcopenia was per-
formed by the participants using “based on the reference 
data of the European Working Group on Sarcopenia”; 
the “presarcopenia” stage is characterized by low muscle 
mass without impact on muscle strength or physical per-
formance. The ‘sarcopenia’ stage is characterized by low 
muscle mass, plus low muscle strength or low physical 
performance. “Severe sarcopenia” is the stage identi-
fied when all three criteria of the definition are met (low 
muscle mass, low muscle strength, and low physical per-
formance) [16].

Statistical analysis: The data were analyzed using the 
Statistical Package for the Social Sciences (SPSS) version 
18.0 software (SPSS Inc., Chicago, IL, USA). The distri-
bution of the group was analyzed with the Kolmogorov–
Smirnov test. In the study, the Chi-square test was used 
to compare the discrete variables between groups in the 
comparison of continuous variables between the groups, 
Student t-test was used for normally distributed data and 
the Mann–Whitney U test was used for a normally distrib-
uted ones. The correlations between the parameters were 
analyzed using Pearson tests. Multiple linear regression 
analysis was performed to find the independent factors 
associated with age in the FMS group. All parametric 
results were expressed as mean ± standard deviation for 
each group. The significance level was determined as 
p < 0.05. Controlling for age partial correlation was per-
formed to eliminate effect of age as a confounding factor.

Visual analog scale

It was used to assess the subjective pain intensity. Scale 
was scored from 0 to 10 (VAS, 0 = no pain, 10 is the most 
severe pain). The patient is asked to specify the number 
related to pain [18].

Beck depression inventory

This is a scale measures physical, emotional, cognitive, 
motivational symptom seen in depression. The Turkish 
validity and reliability of this scale was performed by 
Hisli [19].

Pittsburgh sleep quality index

This is a scale that allows assessing the quality of sleep of 
individuals for the previous month. It consists of seven 
items to assess subjective sleep quality, sleep latency, 
sleep duration, sleep efficiency, sleep disturbance, 
daytime dysfunction, and usage of sleeping pill. It was 
adapted to Turkish patients [20].

Assessment of sarcopenia

Height was measured without shoes using an anthro-
pometric set (Harpenden; Holtain Ltd., Crymych, UK). 
Body weight was measured by using a calibrated scale 
with subjects dressed in normal indoor clothing without 
shoes. BMI was calculated as the body weight divided by 
the square of the height (kg/m2) [21].

Waist circumference (WC), the smallest WC between 
the lowest rib and the processus of anterior superior iliac 
spine were measured with a tape measure above umbli-
cus parallel to the floor and recorded. Calf circumferences 
(CC), the widest points of both calves which are assessed 
using a tape measure were calculated and the average 
values were recorded. The average value of the measure-
ments of both upper arm circumferences (UAC) were 
recorded after measuring from the midpoints between 
the shoulder and elbow [22]. All participants carried out 
a 6 m walk at their usual pace. The same procedure was 
repeated three times after patients had rest for 2 min, and 
the average walking speed was calculated as meters/sec-
ond (m/s) respectively. A cut-off point of ≤ 0.8  m/s was 
considered as a low physical performance [22, 23].

Handgrip strength (in kg) was measured in the hand 
of the participants using Jamar hand dynamometer (Grip 
Strength Dynamometer, EH101-37; Camry, Mainland, 
China). All the measurements were preformed when 
the patient were in a sitting position, shoulder in adduc-
tion and neutral rotation, elbow in 90º flexion, forearm 
in neutral position, wrist in 0–30° dorsiflexion, and 0–15° 
ulnar flexion. The patients were asked to maintain maxi-
mum grip strength. Measurements were repeated three 
times and their mean was calculated. During measure-
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nia in the FMS group, and two patients with presarcope-
nia in the control group (p = 0.517).

VAS score of FMS patients was significantly correlated 
with BIA, BMI, WC, HS, and WS scores (r = 0.284, 
p = 0.012; r = 0.228, p = 0.045; r = 0.249, p = 0.028; r = − 0.361, 
p = 0.001; and r = − 0.230, p = 0.043 respectively). Also  
FIQ of patients was significantly correlated with BIA, WC, 
HS, WS, and BMI (r = 0.267, p = 0.018; r = 0.291, p = 0.010; 
r = − 0.319, p = 0.004; r = − 0.360, p = 0.001; and r = 0.304, 
p = 0.007 respectively). There was significant positive cor-
relation between BDI score WC and BMI (Table 2).

Partial correlation analysis between sarcopenia evalu-
ations parameters and Fibromyalgia Clinical Assessment 
Scores were done controlling for age to eliminate the 
effect of age as a confounding factor. On the other hand, 
partial correlation analysis between VAS and BIA were 
done controlling for BMI to eliminate the effect of BMI 
(r = 0.243, p = 0.033). Correlation between BIA and VAS 
was remained significant after elimination effect of BMI.

Discussion

HS and WS scores were significantly decreased in patients 
with FMS compared to the healthy control group. There 
was a negative correlation between VAS and FIQ along 
with HS and WS values, whereas there was a positive cor-
relation between VAS and FIQ along with WC, BMI, and 
BIA values.

The significant reduction in muscle strength and per-
formance in FMS patients compared to healthy controls 
have been shown in many studies [25, 31, 32]. Recent 
studies also reported a significant correlation between 
reduction in quadriceps muscle strength with disease 
aggravation [25, 31, 32]. Being aware that the pain occurs 
with isokinetic movements, pain itself, and the degree 
of motivation have been reported among the possible 
causes of the poor muscle performance in patients with 
FMS [31, 32].

HS is often used as a simple and non-invasive method 
to assess upper extremity muscle strength [32, 33]. 

Results

In the study, 150 female patients with FMS and 60 healthy 
female volunteers were screened and 82 patients with 
FMS and 38 healthy controls, who met the inclusion cri-
teria, were included.

There was no statistically significant difference 
between FMS and control groups regarding age and the 
BMI scores. VAS, BDI, and PSQI scores of patients were 
significantly higher than the control group (p < 0.001; 
Table 1).

HS and WS scores in the FMS group were significantly 
lower than the control group (Table 1). There were nine 
patients with sarcopenia, four patients with presarcope-

Table 1 Demographic and clinical characteristics of partici-
pants

FMS (n = 82) 
[Mean ± SD]

Control (n = 38) 
[Mean ± SD]

P

Age (years) 40.7 ± 2.0 38.8 ± 2.8 0.150

Duration of disease (months) 80.5 ± 4.2 –

Education ± SD (years) 7.2 ± 2.1 7.9 ± 1.7 0.350

BMI (kg/m2) 26.2 ± 4.2 25.1 ± 2.1 0.350

VAS score 7.3 ± 1.6 1.2 ± 1.1 0.001**

BDI score 13.5 ± 3.2 2.6 ± 1.2 0.001**

PSQI score 9.4 ± 2.2 4.1 ± 1.6 0.001**

FIQ score 59.9 ± 8.2 –

Waist circumference (cm) 87.0 ± 6.2 83.4 ± 4.6 0.082

Upper arm circumferences (cm) 29.7 ± 4.6 27.8 ± 2.4 0.075

Calf circumference (cm) 37.6 ± 5.4 35.5 ± 2.2 0.093

Handgrip strength (kg) 23.1 ± 4.3 26.6 ± 5.5 0.023*

Walking speed (m/s) 0.88 ± 0.2 1.12 ± 0.3 0.001**

BIA score (kg/m2) 7.70 ± 1.1 7.8 ± 1.6 0.782

BMI Body mass index, VAS Visual analogue scale, BDI Beck depression 
inventory, BIA Bioimpedance analysis, FIQ Fibromyalgia impact question-
naire, SD Standard deviation
*p < 0.05; **p < 0.001

Table 2  Correlation analysis between sarcopenia evaluation parameters with fibromyalgia clinical assessment scores

Variables WC UAC CC HS WS BMI BIA

Disease duration r
p

− 0.007
0.952

− 0.013
0.908

− 0.093
0.417

− 0.044
0.701

0.035
0.759

− 0.044
0.693

0.005
0.963

VAS score r
p

0.249
0.028*

0.111
0.333

− 0.059
0.606

− 0.361
0.001*

− 0.230
0.043*

0.228
0.045*

0.284
0.012*

FIQ score r
p

0.291
0.010*

0.176
0.123

0.070
0.542

− 0.319
0.004*

− 0.360
0.001*

0.304
0.007*

0.267
0.018*

PSQI score r
p

0.281
0.013*

0.161
0.159

0.115
0.317

− 0.177
0.121

− 0.307
0.006*

0.221
0.052

0.049
0.673

BDI score r
p

0.238
0.036*

0.121
0.291

0.136
0.235

− 0.194
0.088

− 0.165
0.150

0.232
0.041*

0.012
0.918

Controlling for age partial correlation was performed to eliminate the effect of age as a confounding factor
WC Waist circumference, UAC Upper arm circumferences, CC Calf circumferences, HS Handgrip strenght, WS Walking speed, BMI Body mass index, VAS Visual 
analogue scale, BDI Beck depression inventory, BIA Bioimpedance analysis, FIQ Fibromyalgia impact questionnaire
*p  < 0.05
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were found to be significantly impaired in the FMS group 
compared to the control group. In addition, in our study 
poor sleep quality was correlated with the increase in WC 
scores and decrease in WS scores in FMS patients.

In the literature, there are many studies indicating that 
depression scores in patients with FMS are worse than 
healthy control group. However, the causal relationship 
between depression and pain has not been fully eluci-
dated [25, 39]. In our study, depression scores in the FMS 
group were found to be significantly higher compared to 
the control group. However, a significant positive corre-
lation was determined between BDI scores and WC, BMI 
in the FMS group.

The major limitations in our study are; the cross sec-
tional nature of this study, only female patients who have 
primary FMS and aged 18–60 years have been included, 
the assessment was not done according to the number of 
tender points and pain thresholds, and the participants 
have not been categorized according to their exercise 
habits.

In conclusion, the standard and objective tests or 
parameters to be especially used in determining the 
severity of disease and measurement of treatment effec-
tiveness are not available for patients with FMS. In this 
context, we believe that the evaluation of female patients 
with FMS, using the sarcopenia evaluation parameters 
can contribute to a more objective evaluation of treat-
ment effectiveness and follow-up process. However, fur-
ther studies are needed with a broader participation in 
this regard.
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