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The Role of Disease Activity as a Determinant of Central Sensitivity and Body 

Awareness in Fibromyalgia Patients: A Cross-Sectional Study 

Fibromiyalji Hastalarında Merkezi Duyarlılık ve Vücut Farkındalığının Belirleyicisi 

Olarak Hastalık Aktivitesinin Rolü: Kesitsel Bir Çalışma 

Yasemin MİRZA1  Adem KÜÇÜK1  

ÖZ 

 

Amaç: Bu çalışmanın amacı fibromiyalji sendromu (FMS) hastalarında hastalık aktivitesinin santral sensitizasyon ve vücut 

farkındalığı üzerine etkisini belirlemektir. 

Araçlar ve Yöntem: Bu kesitsel çalışmaya FMS'li 45 hasta (ortalama yaş: 45.9 (6.9) yıl, ortanca hastalık süresi: 3 (2-6) yıl) katıldı. 

Hastalık aktivitesi, Fibromiyalji Etki Anketi (FEA) kullanılarak değerlendirildi ve daha yüksek puan yüksek hastalık aktivitesi olarak 

kabul edildi. Santral sensitizasyonu değerlendirmek için Santral Sensitizasyon Ölçeği (SSÖ) uygulandı. Vücut farkındalığı seviyeleri 

Vücut Farkındalığı Anketi (VFA) ile değerlendirildi. Ağrı şiddetini belirlemek için Görsel Analog Skala (GAS) kullanıldı. Has talık 

aktivitesini hangi bağımsız değişkenin açıklayabileceğini araştırmak için basit doğrusal regresyon analizleri kullanıldı.  

Bulgular: Ortalama FEA ve VFA puanları sırasıyla 53.4 ve 90 dı. Ortanca GAS ve SSÖ puanları sırasıyla 8 ve 52 idi. Tüm hastaların 

%82.2'sinde santral sensitizasyon pozitifti.  FEA, GAS skoruyla orta düzeyde ilişkiliydi (r=0.445, R2=0.198, p=0.002) ve SSÖ ile 

yüksek düzeyde ilişkiliydi (r=0.539, R2=0.291, p<0.001). FEA ve VFA arasında ise anlamlı bir korelasyon saptanmadı (p=0.791). 

Basit doğrusal regresyon analizinin sonuçları, GAS'ın hastalık aktivitesinin %19.8'ini açıkladığını gösterdi. FEA (r=0.445, p=0.002) 

ağrı şiddetini anlamlı şekilde tahmin etti. Ayrıca SSÖ hastalık aktivitesinin %29.1'ini açıklarken, FEA (r=0.539, p<0.001) santral 

sensitizasyonu anlamlı şekilde öngörüldü. 

Sonuç: Yüksek hastalık aktivitesi FMS'li hastalarda santral sensitizasyon ve vücut farkındalığını olumsuz bir şekilde etkilemektedir . 

Klinisyenler yüksek hastalık aktivitesi olan hastaların yönetiminde rutin tedavilere ek olarak multimodal biyopsikososyal bakış açısını 

da göz önünde bulundurmalıdır. 

 

Anahtar Kelimeler: beden farkındalığı; fibromiyalji sendromu; hastalık aktivitesi; santral sensitizasyon 

 

ABSTRACT 

 

Purpose: The present study aimed to identify the influence of disease activity on central sensitization (CS) and body awareness in 

fibromyalgia syndrome (FMS) patients. 

Materials and Methods: Forty-five patients with FMS (mean age: 45.9 (6.9) years, median disease duration: 3 (2-6) years) were 

participated this cross-sectional study. Disease activity was assessed using the Fibromyalgia Impact Questionnaire (FIQ) and higher 

score was considered high disease activity. The Central Sensitization Inventory (CSI) was performed for central sensitivity. Body 

awareness levels were evaluated with the Body Awareness Questionnaire (BAQ). Visual Analogue Scale (VAS) was used to identify 

pain severity. Simple linear regression analyses were used to determine which independent variables could explain disease act ivity. 

Results: The mean FIQ and BAQ were 53.4 and 90 points, respectively. The median VAS and CSI were 8 cm and 52 point, respec-

tively. The CS is positive in 82.2% of all patients. FIQ was moderately correlated with the VAS score (r=0.445, R2=0.198, p=0 .002) 

and is highly correlated with CSI (r=0.539, R2=0.291, p<0.001). There was no significant correlation between FIQ and BAQ 

(p=0.791).  The results of the simple linear regression analysis presented that VAS explained 19.8% of the the disease activity. FIQ 

(r=0.445, p=0.002) significantly predicted pain severity. Additionally, The CSI explained 29.1% of the disease activity and FIQ 

(r=0.539, p<0.001) significantly predicted CS. 

Conclusion: High disease activity negatively impacts CS and body awareness in FMS patients. Clinicians should consider a multi-

modal biopsychosocial perspective in addition to routine treatments in the management of patients with high disease activity.  
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INTRODUCTION 

Fibromyalgia syndrome (FMS) is a chronic disease char-

acterized by widespread pain and tender points, accompa-

nied by many symptoms such as sleep disturbance, morn-

ing stiffness, fatigue and psychiatric disorders.1 The prev-

alence of FMS in the European population is 4.7%, with a 

higher prevalence in women than in men.2 Currently, the 

most commonly used patient-based outcome measure to 

evaluate disease activity in FMS patients is the Fibromyal-

gia Impact Questionnaire (FIQ). FIQ evaluates factors 

such as pain, fatigue, stiffness, physical impairment, num-

ber of days feeling good, ability to do work, anxiety and 

depressive symptoms.3 Evaluation of disease activity in 

FMS patients is very important in the management of the 

disease, follow-up of patients and prediction of prognosis. 

Although the etiopathogenesis of FMS is unclear, central 

sensitization (CS) causing changes in pain modulation 

may explain widespread musculoskeletal pain.4 CS is de-

fined as increased response of nociceptive neurons in the 

central nervous system to various peripheral stimuli such 

as temperature, light, pressure and medication.5 This cen-

tral hyperactivity induces allodynia, hyperalgesia, and 

chronic widespread pain.6 Through previous studies, CS 

has been shown to occur in a number of specific chronic 

pain populations, including FMS.6-8 Furthermore, previous 

researches have demonstrated chronic musculoskeletal 

pain, emotional status and cognitive impairment associ-

ated with body awareness.9,10 However, there is little 

knowledge about body awareness and CS in patients with 

FMS and its association with disease activity.  

Body movements are key concepts for rehabilitation and 

the evaluation of body movements and awereness are cru-

cial.11 Body awareness is defined as focusing on internal 

body sensations, being aware of them, and perceiving 

movement responses with environmental and relational 

conditions.12 Body awareness occurs through the integra-

tion of many sensory inputs such as interoceptive, extero-

ceptive, proprioceptive and vestibular and includes bi-

opsychosocial mechanisms.13 These complex cortical con-

nections help the perception of body position, the relation-

ship between body parts, and the ability to recognize one's 

own body.14 Body awareness is thought to be related to 

body structure/functions and pain within the scope of the 

biopsychosocial mechanism.15 Earlier studies have 

showed that there is a relationship between pain, depres-

sion level, functional status and body awareness in FMS 

patients.16,17 In addition, preliminary evidences suggest 

that body awareness therapy may provide significant ben-

efits in reducing pain and improving health-related quality 

of life in patients with FMS.18,19 

The presence of CS may be the underlying cause of per-

sistant pain experience in FMS patients despite routine 

treatment. Furthermore, our knowledge about CS and body 

awareness in FMS, which is characterized by chronic mus-

culoskeletal pain, fatigue and other symptoms, is limited. 

Additionally, disease activity, which is frequently assessed 

in the clinical setting, may affect both CS and body aware-

ness. So, we aimed to assess the impact of disease activity 

on CS and body awareness in FMS patients. The first hy-

pothesis suggests that high disease activity is related to im-

paired body awareness. The second hypothesis proposes 

that disease activity is a determining factor on body aware-

ness and CS. 

MATERIALS and METHODS  

This study was approved by Necmettin Erbakan Univer-

sity Drug and Non-Medical Device Research Ethics Com-

mittee (dated 01.03.2024 and numbered 2024/4831). All 

patients were informed about the study and then their writ-

ten consent was obtained. The study was performed in re-

garding the Declaration of Helsinki’s principles. This 

study was designed as a descriptive and cross-sectional 

study. Participants evaluated at Necmettin Erbakan Uni-

versity Hospital, Department of Rheumatology between 

April 2024 and July 2024. 

Participants 

Patients who were between the ages of 18 and 65, diag-

nosed with FMS by a specialized rheumatologist with 20 

years of experience at Necmettin Erbakan University Hos-

pital, Department of Rheumatology in line with the Amer-

ican College of Rheumatology's 2010 diagnostic criteria20 

and had chronic musculoskeletal pain for more than 3 

months were included in this study. Patients were excluded 

if they had any neurological, cardiovascular and inflam-
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matory joint diseases, musculoskeletal surgery, neuropsy-

chiatric medical treatment, the presence of active malig-

nancy, visual and hearing problems, pregnancy and regular 

exercise habit. 

Outcome Measures 

Information about sociodemographic, disease duration and 

medications were recorded. To assess self-reported pain 

severity was performed visual analog scale (VAS).21 It 

consists of a solid line defined as 0 = “no pain” and 10 = 

“worst pain”. Participants described their pain level on a 

line. 

Disease Activity 

The Turkish version of Fibromyalgia Impact Question-

naire (FIQ) was used to evaluate the degree of FMS symp-

toms and disease activity.3 This self-reported question-

naire consists of 21 items evaluating physical impairment, 

well-being, work missed, and anxiety and depression. The 

total score was obtained from the sum of all subscales 

(general affect, activity level, and severity of symptoms); 

where higher scores indicated a high disease activity (0–

100). 

Central Sensitization 

The Turkish version of Central Sensitivity Inventory (CSI) 

was used to evaluate the presence and severity of CS.22 The 

questionnaire included 25 items assessing current symp-

toms related to CS. Each item is scored from 0 (never) to 

4 (always). The total score is 100 points, with higher scores 

reflecting greater severity of symptoms. The cut-off point 

of CSI is 40 points. 

Body Awareness 

The Body Awareness Questionnaire (BAQ) includes four 

subgroups (changes in body processes, sleep-wake cycle, 

prediction at the onset of the disease, prediction of body 

reactions) and a total of 18 statements, aiming to determine 

the normal or abnormal sensitivity level of body composi-

tion. The patient is asked to give a score between 1 (not 

true for me at all) and 7 (completely true for me) for each 

statement. The total score varies between 18 and 126. A 

higher score indicates better body awareness. Turkish va-

lidity and reliability studies of this scale were conducted 

by Karaca et al.23  

Statistical Analysis 

The required sample size was determined using G Power 

software (Version 3.1.9.2, Franz Faul, University of Kiel, 

Kiel, Germany). The sample size of at least 41 individuals 

was found to have a power of 0.90, an effect size of 0.42 

(medium effect d≥0.3), correlation test r2= 0.18, and an 

alpha value of 0.05 (one-tailed). The participant rate was 

calculated to be 10% higher in order to compensate for 

data losses in research process or statistical analysis pro-

cess. As a result, 45 patients were participated in this study.  

IBM SPSS (Statistical Package for the Social Sciences, 

ver. 22.0) was performed for statistical analyses. Shapiro 

Wilk test, probability plots and histograms were used to 

determine whether variables were normally distributed. 

Normally distributed variables were given as mean± stand-

ard deviation (SD), non-normal distributions were given as 

median (IQR), and non-numerical data were shown as fre-

quency and percentage. The relationship between FIQ- 

VAS, CSI and BAQ was determined with Pearson’s corre-

lation analysis due to parametric conditions. The size of 

correlation coefficient was interpreted as following, very 

high; between 0.90 -1.00, high; between 0.90 and 0.71, 

good; between 0.70 and 0.51, moderate; 0.50 and 0.31, 

negligible; 0.3 or less.24 Simple linear regression analyses 

were used to determine which of the independent variables 

(VAS, CS) could explain the dependent variables (FIQ) in 

presence of the significant correlations. P value <0.05 was 

accepted for statistical significance level. 

RESULTS 

Forty-five patients with FMS (mean age: 45.9 (6.9) years, 

median disease duration: 3 (2-6) years) were completed 

this study. Patients’ demographic and clinical features are 

presented in Table 1. The median VAS score of all patients 

was 8 (5-8) cm. Twenty-four patients (53.3%) used anal-

gesic medicine, eight patients (17.7%) used anti-depres-

sant, and thirteen patients (29%) don’t used any medicine 

prior to the study. The mean FIQ score of all patients was 
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53.4 (12.2) points. Patient’ CSI score was 52 (41.5-57). 

The CS is positive in 82.2% of all patients. The mean BAQ  

score of all patients was 90 (9.6) points (Table 1). 

 

Table 1. The demographic and clinical features of patients with fibromyalgia syndrome. 

Variables  FMS (n=45) 

Age (year), mean±SD)  45.9±6.9 

BMI (kg/m2), median (IQR)  28.7 (25.5-32) 

Disease duration (year), median (IQR)  3 (2-6) 

History of smoking, n (%)           None 40 (88.9) 

           Active 5 (11.1) 

Education (year), median (IQR)  8 (5-12) 

Drug use (yes/no)  32/13 

VAS (cm), median (IQR)  8 (5-8) 

FIQ, mean±SD)  53.4±12.2 

CS positive, n (%)  37 (82.2) 

CSI (point), median (IQR)  52 (41.5-57) 

BAQ (point), mean±SD)  90±9.6) 
FMS: Fibromyalgia Syndrome, BMI: Body Mass Index, IQR: Iinterquartile Range, VAS: Visual Analogue Scale, FIQ: Fibromyalgia Impact Questionnaire,  CS: 

Central Sensitization, CSI: Central Sensitivity Inventory, BAQ: Body Awareness Questionnaire. 

 

Table 2. Linear regression analysis between the disease activity, central sensitization and pain severity of fibromyalgia syndrome patients. 

                                                                                                           CSI       

Variables r  R2 P  F  B coefficient  Std. error  β  t  p  

Constant     22.678 7.484 - 3.030 0.004* 

Disease activity 0.539 0.291 <0.001* 17.650 0.618 0.147 0.539 4.201 <0.001* 
     VAS     

Constant     33.052 6.473 - 5.106 <0.001* 

Disease activity 0.445 0.198 0.002* 10.610 3.008 0.923 0.445 3.257 0.002* 

CSI: Central Sensitization Inventory, VAS: Visual Analogue Scale, * Linear regression analysis. 

FIQ is moderately correlated with the VAS score (r=0.445, 

R2=0.198, p=0.002) and is highly correlated with CSI 

(r=0.539, R2=0.291, p<0.001).  There is no significant cor-

relation between FIQ and BAQ (p=0.791). The simple lin-

ear regression analysis between the disease activity, cen-

tral sensitization and pain severity is presented in Table 2. 

The VAS score is explained 19.8% of the variance and FIQ 

(r=0.445, p=0.002) significantly predicted pain severity. 

The CSI score is explained 29.1% of the variance and FIQ 

(r=0.539, p<0.001) significantly predicted CS (Figure 1).  

 
Figure 1. Scatter plots of disease activity, central sensitization, 

and pain severity. 

DISCUSSION 

The lack of understanding of the exact pathogenesis of 

FMS makes the diagnosis and treatment of this illness very 

difficult. This study purposed to to investigate the influ-

ence on disease activity on CS and body awareness in pa-

tients with FMS. We found that high disease activity ad-

versely affected CS and pain severity. Moreover, disease 

activity is an important determinant of CS in patients with 

FMS.  As the disease activity increased, pain intensity and 

CS deteriorated. 

In a study conducted with healthy individuals, it was re-

ported that the level of body awareness was directly related 

to pain and emotional state related to the musculoskeletal 

system.25 Apaydın et al. reported that axial spondyloarthri-

tis patients with high disease activity have poorer body 

awareness compared to low disease activity.10 Previous 

studies suggested that body image perception may also be 

disturbed in chronic painful conditions.26 Akkaya et al. re-

ported that body image is deteriorated in patients with 

FMS compared to healthy individuals.16 Additionally, it 

was found that body image was associated with FIQ and 

pain severity. Another study reported that FIQ associated 

with body image in patients with FMS.27 Unlike previous 
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studies, our findings indicate that there is no significant as-

sociation between FIQ and body awareness. In previous 

studies, body image was assessed using the Body Image 

Scale. However, we evaluated body awareness with BAQ. 

The contents of these two evaluation measurements differ 

from each other. Moreover, in this study, disease duration, 

disease activity and mean age of the patients and the sam-

ple size were lower. A recent systematic review suggests 

that body awareness therapies are holistic, body-focused 

interventions that enhance physical, mental and emotional 

well-being by promoting awareness of the body's function, 

behaviour and interactions with oneself and others. More-

over, this systematic review showed positive results in fa-

vor of body awareness treatments as adjunctive therapy to 

usual care in patients with FMS.11 For this reason, adding 

body awareness exercises to the rehabilitation process in 

FMS patients might be effective in improving disease ac-

tivity and pain.  

In FMS, earlier studies already presented evidence for CS 

as the cause of chronic widespread pain.6,8 Additionally, 

previous studies reported that CS was higher in patients 

with FMS than in healthy individuals.28,29 Another study 

reported that mean CSI score of FMS patients was 70.7.30 

Moreover, Casas-Barragán et al. found that mean CSI 

score in FMS patients was 67.73.28 In a study involving 

different rheumatic diseases, it was reported that CS syn-

dromes were present in 94% of fibromyalgia patients, 41% 

of rheumatoid arthritis, 45% of axSpA patients, patients, 

and 62% of osteoarthritis patients.31 In line with the litera-

ture, in this study presented clinical CS in 82.2% of pa-

tients with FMS. However, we found mean CSI score of 

patients as 52. Cultural differences and the smaller number 

of participants in our study may explain the lower CSI 

score. The presence of CS is a very common condition in 

patients with FMS and should be taken into account in the 

evaluation process, treatment management and patient fol-

low-up. 

Valera-Calero et al. showed that anxiety, depression and 

pain during daily living activities were all independently 

associated with CS in FMS.30 Another study reported that 

clinical symptoms like pain, fatigue, and insomnia are ad-

versely affects CS in patients with FMS.32 Moreover, ear-

lier studies demonstrated that years with pain and pain dur-

ing daily life activities were positively associated with 

CS.33,34 Salaffi et al. stated that worse disease activity, 

more pain, and symptom severity independently predict 

the development of CS in FMS.35 Our results of the regres-

sion analysis presented that CS and pain were moderately 

associated. In addition, CS were highly correlated with dis-

ease activity.  The pain severity and disease activity may 

predict the presence and severity of CS in patients with 

FMS, which is consistent with the previous studies. As the 

pain and disease activity increases, the severity of CS is 

also increased.  

Limitation 

The study has some limitations. Firstly, due to the cross-

sectional design of our study, causal conclusions can not 

be drawn. Secondly, current study is included only women 

because the higher frequency of FMS among women. 

Therefore, our study results cannot be generalized to all 

FMS patients. Thirdly, the psychological status of the pa-

tients was not evaluated in this study, but body awareness 

and CS may be influenced by psychological factors. 

Lastly, patients' neuropathic pain profiles were not evalu-

ated, which may be affect CS. An important strength of our 

study is the detailed investigation of the relationship of dis-

ease activity with FMS to body awareness and CS.  Further 

studies are needed to confirm the findings shown here. In 

addition, future studies may evaluate the effects of body 

awareness therapies on disease activity, CS, psychological 

and emotional status and health-related quality of life. 

Conclusion 

To summarize, our study points out comprehensive evi-

dence of the relationship between disease activity, pain, 

CS and body awareness in FMS patients. The present study 

focused on body awareness, CS and disease activity in pa-

tients with FMS, which are missing in the literature. De-

tection impaired CS and body awareness early in the dis-

ease would help in FMS treatment planning and manage-

ment. In combination with routine pharmacological treat-

ments and non-pharmacological treatments such as exer-

cise and cognitive behavioral therapies, body awareness 

therapy can decrease pain, symptoms, and CS and improve 

body awareness. We suggest that body awareness and 
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breathing therapies, especially in addition to postural con-

trol exercises, may be beneficial in terms of CS, pain and 

disease activity in FM patients. In conclusion, clinicians 

should consider a multimodal biopsychosocial perspective 

in addition to routine treatments in the management of pa-

tients with high disease activity. 
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