
Annals of Clinical and Analytical Medicine | 798

Annals of Clinical and Analytical Medicine
Original Research

Mensure Aslan1, Anıl Özüdoğru2, Figen Tuncay3

1 Department of Physical Therapy and Rehabilitation, Faculty of Institute of Health Sciences, Kirsehir Ahi Evran University, Kirsehir, Turkey
2 Department of Physical Therapy and Rehabilitation, School of Physical Therapy and Rehabilitation, Kirsehir Ahi Evran University, Kirsehir, Turkey

3 Department of Physical Medicine and Rehabilitation, Faculty of Medicine, Kirsehir Ahi Evran University, Kirsehir, Turkey

Body awareness in fibromyalgia

Comparison of pain, functional capacity, balance, and body awareness in 
individuals with and without fibromyalgia

DOI: 10.4328/ACAM.22535   Received: 2024-12-25   Accepted: 2025-04-07   Published Online: 2025-04-25   Printed: 2025-11-01   Ann Clin Anal Med 2025;16(11):798-801 	
Corresponding Author: Mensure Aslan, Department of Physical Therapy and Rehabilitation, Faculty of Institute of Health Sciences, Kirsehir Ahi Evran University, Kirsehir, Turkey. 
E-mail: mensure.aslann@gmail.com   P: +90 386 280 53 60  
Corresponding Author ORCID ID: https://orcid.org/0000-0001-6290-8135
Other Authors ORCID ID: Anıl Özüdoğru, https://orcid.org/0000-0002-7507-9863 . Figen Tuncay, https://orcid.org/0000-0002-0886-2006
This study was approved by the Ethics Committee of Kirsehir Ahi Evran University, Faculty of Medicine (Date: 2022-11-10, No: 2022-18/164)

Abstract
Aim: In this study, the comparison of pain, functional capacity, balance, and body awareness in female individuals with and without fibromyalgia (FM) was 
investigated.
Materials and Methods: Women with (n = 33) and without fibromyalgia (n = 33) between the ages of 18-65 were included. Demographic data of the participants 
were recorded. The pain was evaluated with an algometer. Mobility and functional capacity were assessed with the Timed Up and Go Test (TUG) and the 
6-minute walk test (6MWT). The impact of the fibromyalgia syndrome was assessed with Fibromyalgia Impact Questionnaire (FIQ). BA was assessed with the 
Body Awareness Questionnaire (BAQ). Balance was assessed with the Biodex Balance System (BDS). The data were analyzed with the independent sample 
t-test and chi-square test.
Results: The mean ages of the control group and FM group were 39 ±15.84 years and 41 ±13.10 years. There was a significant difference between the two 
groups with respect to 6MWT, FIQ score, TUG score, and some pain variables (p < 0.05). These differences were in favor of the control group. 
Discussion: In conclusion, scores of all parameters were worse in FM patients. FM has a negative impact on pain level, and FIQ score, especially on functional 
capacity and mobility. The pain threshold was very low. In light of these results, these parameters should be taken into consideration when evaluating and 
planning rehabilitation programs aimed at improving functional capacity in FM.
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Introduction
Fibromyalgia (FM) is defined as a chronic widespread pain 
syndrome in the musculoskeletal system. FM affects 2.7% of the 
world population and is the third most common musculoskeletal 
disease after osteoarthritis and low back pain. Additionally, it 
is more common in women than in men. A sign of FM is the 
presence of multiple tender points. Symptoms are diverse; sleep 
disorders, anxiety, cognitive disorders, depression, and low 
performance in physical activities can be seen [1].
Pain is a common disorder in FM patients. A low pain threshold 
and an increased pain response to stimuli are found. Moreover, 
FM patients also experience balance dysfunction, and 
decreased muscle strength with low functional capacity [2]. 
Balance dysfunction and physical impairment increase the fall 
risk and disability. Recent studies have found that patients with 
musculoskeletal disorders had lower BA. BA has a significant 
impact on the quality of life of FM patients. Patients with FM 
have a disruption of body image [3]. This condition affects 
function, social life, and balance, and leads to limitations in 
daily activities. Decreased BA may affect functional capacity, 
balance, and pain in patients with FM [4]. 
Knowledge of pain, functional capacity, balance, and body 
awareness in those with and without fibromyalgia may be useful 
in the management and treatment of fibromyalgia patients. 
Clinicians, physicians, physiotherapists, and health care 
professionals obtain more information and knowledge. A review 
of the literature found no study comparing pain, functional 
capacity, balance, and BA in individuals with and without FM. 
Based on all this, the aim of this study was to evaluate and 
compare the parameters of pain, functional capacity, balance 
mobility, and BA in women with and without FM.

Materials and Methods
Participants
The sample of the study consisted of 66 women without (n 
= 33) and with (n = 33) FM. The protocol of the Declaration 
of Helsinki was followed. The study was conducted between 
November 2022 and March 2023 at the Kirsehir Ahi Evran 
University School of Physical Therapy and Rehabilitation. 
Patients were admitted to the Kirsehir Ahi Evran University 
Physical Medicine and Rehabilitation Outpatient Clinic. The 
inclusion criteria were women (1) who were over 18 and under 
65 years, (2) who were newly diagnosed with FM according to 
the 1990 American College of Rheumatology criteria, (3) who 
were cooperative, and (4) who accepted to participate in the 
study. Subjects with systemic diseases, neurological disorders, 
and medication history were excluded. The participants were 
invited to be informed about the aim of the study. To participate, 
patients were asked to sign a written form of consent. 
Body Awareness: Body Awareness Questionnaire (BAQ) was 
used to evaluate the BA of the participants. BAQ includes 18 
variables that were grouped into four distinct. These are (1) 
prediction of body responses, (2) estimation of illness onset, 
(3) sleep-wake cycle, and (4) awareness of body process. BAQ 
is a self-report scale where the participants had to score each 
statement between 1 and 7 values (1 = not all of them are true 
of me, 7 = completely true of me). The high total score on the 
survey indicates a good BA status [5].

Pain
An algometer was used to assess the sensitivity of mechanical 
pain at the 18 tender points. The pressure was applied to these 
points until the patient reported pain. The applied force was 
recorded from the display. Values are measured in kg/cm2. This 
measurement was repeated three times. The average of the 
scores was recorded [6].
Functional Capacity and Mobility
Functional capacity was measured using the 6-Minute Walk 
Test (6MWT). The 6MWT was found by the American Thoracic 
and is reliable in patients with FM. Participants were instructed 
to walk on a 30-meter corridor for 6 minutes. A stopwatch was 
used to measure the time. The distance that the patient walked 
was recorded in meters [7]. In the Timed Up and Go Test, the 
participant must stand up from a chair, walk three meters, turn 
around at a marked point, and sit back down. To measure the 
time a chronometer was used [8].   
Balance: The Biodex Balance System SD (BBS) (Biodex Medical 
System Inc., Shirley, USA) was used to assess participants’ 
ability to maintain balance. Three parameters of dynamic and 
static balance were applied with eyes open; (1) medial-lateral 
stability index (MLSI), (2) overall stability index (OSI), and (3) 
anterior-posterior stability index (APSI). These evaluations 
for each index were repeated three times. The average of 
these three scores was calculated by the BBS. A higher score 
represented low balance capacity [9].
Impact of Fibromyalgia 
The Turkish reliability and validity of the Fibromyalgia 
Impact Questionnaire (FIQ) were established by Sarmer et al. 
This questionnaire consists of 10 items. The questionnaire 
is assessed by the subject. The FIQ includes 10 different 
characteristics; these are as follows: pain, stiffness, work 
status, fatigue, physical function, depression, anxiety, well-
being, morning tiredness, and difficulty at work. The total score 
of this questionnaire ranges from 0-100 points. Higher scores 
indicate a low level of functionality [10].
Statistical Analysis
In this study, for statistical analysis, the SPSS 22.0 package 
program (IBM Corp., Armonk, NY, USA) was used. The percentage 
values obtained by counting between the control group and 
FM group were compared using the Chi-square test. For the 
correlation between variables, the Pearson correlation analysis 
was used. The data were normally distributed. The significance 
of the variables was accepted as a p-value of <0,05.
Ethical Approval 
The Ethical Committee of Clinical Researches of Kirsehir Ahi 
Evran University, Faculty of Medicine approved the research 
protocol (Date: 2022-11-10, No: 2022-18/164).

Results
The socio-demographic and descriptive statistics of women 
in both groups, FM group and control group, are presented 
in Table 1. The results in Table 1 indicate that there was 
no significant difference between the two groups was not 
significantly different regarding the descriptive characteristics 
of the participants (P = 0.861, P = 1.000), except for BMI.  As the 
values of the two groups were compared in Table 2, a significant 
difference was found between 6MWT (P= 0.018), FIQ score (P 
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< 0.001), TUG score (P < 0.001), and in pain threshold variables 
of the 16 tender points. 

Discussion
According to the current study’s result, a significant difference 

was found between functional capacity (6MWT), FIQ score, 
TUG score, and pain level in 16 tender points on both sides 
except the tender points in trapezius r (p < 0.05). These trigger 
points are as follows: trochanter, knee, occiput, second costa, 
gluteal, lateral epicondyle, supraspinatus, and cervical. The 
results of this study indicated that FM had a negative impact 
on functional capacity and mobility and on pain level.
In the literature, some studies assess the effect of body 
awareness therapy in FM cases, but no study that determines 
the level of body awareness. In individuals with FM, the 
assessment and improvement of BA is useful. It was found that 
neurological and orthopedic disorders, injuries, and hereditary 
diseases have an effect on sensory and motor development. 
As a result, BA is also negatively affected [11]. In the current 
study, no significant difference was found in the BAQ score in 
those with and without fibromyalgia. In this study, patients with 
orthopedic injuries or neurological diseases were not included. 
The patients were directly referred and were seen for the first 
time. It is suggested that low pain levels in the acute phase may 
not affect physical and mental function. Behavioral changes 
reflected in the body language may not be seen during this 
period. 
Recent studies showed that 6MWT scores were reduced as 
compared with healthy subjects. In the literature, it was found 
that the walking speed of FM patients is low, and stride length 
and cycle frequency were decreased, which may be related to 
bradykinesia [12,13]. Costa et al. found decreased distance 
walking in 6MWT with reduced gait duration and step length 
in FM patients in comparison to subjects without pain [14]. 
In accordance with the literature, in this study, FM patients 
presented low functional capacity scores compared to healthy 
subjects. These results showed that widespread pain in FM 
patients may restrict walking. It may also reduce stride length, 
step length, and cycle frequency. Additionally, this result may 
be explained by the fear of movement and exercise, which may 
increase pain levels in FM patients. Moreover, low functional 
capacity may represent inconvenient gait performance, and low 
blood pressure may lead to altered functional performance. 
In a study by Jones et al., balance disorder was found to be 
associated with FM [15]. The enormous decrease in density 
and volume of the central nervous system (CNS) gray matter 
in patients may lead to a balance disorder. Balance disturbance 
may be associated with an increase in pain threshold [17]. In 
addition, a higher frequency of falls was found in FM patients 
with reduced balance than in healthy subjects [18]. Additionally, 
chronic pain may trigger a process of central sensitization, 
which is seen in FM. These processes may affect the processing 
of postural information, leading to balance disorder [19]. 
Contrary to recent studies in the literature, a significant 
difference between the groups was not found. In this study, the 
FM patients were referred directly when diagnosed with FM 
without taking medication. In this acute phase, the CNS may 
not be affected, and the central sensitization process may be 
at the beginning stage. Therefore, balance disorder may not be 
affected in FM patients. When assessing and comparing data, 
it is suggested to note the stage of FM patients. 
The literature is fully in accord with clinical knowledge and 
observation that pain levels in trigger points in FM patients 
could be notably lower as compared with healthy subjects 

Table 2. Comparison of the mean values

Table 1. Descriptive statistics of the participants

Variables FM group Control group p-value

Education

   Primary School 11 (33.3%) 8 (24.2%)

0.861x

   Middle School 4 (12.1%) 4 (12.1%)

   High School 8 (24.2%) 7 (21.2)

   Undergraduate 9 (27.3%) 12 (36.4)

   Postgraduate 1 (3.0%) 2 (6.1)

 Work Status

   Yes 6 (18.2) 6 (18.2)

   No 26 (78.8) 26 (78.8) 1.000x

   Retirement 1 (3.0) 1 (3.0)

Age (years) 41.15±13.10 39.18±15.84 2.281

Height (cm) 161.39±6.59 162.12±4.78 1.148

BMI (Body Mass Index) 27,72±4,55 21,09±4,72 0.002*

x: Chi-square test, () %: percentage, n: number of participants, *in statistical analysis, the 
significance value was accepted as p < 0.05. 

Variables FM group Control group p-value

BAQ score 95.12±14.55 101.66±17.25 0.101

TUG (sec) 9.41±2.29 7.95±2.28 0.012*

6 MWT (m) 440.77±112.81 503.80±98.12 0.018*

Static Overall 1.4±0.96 1.30±0.95 0.62

Static A-P 0.87±0.70 0.90±0.74 0.813

Static M-L 0.91±0.81 0.72±0.71 0.309

Dynamic Overall 1.69±1.11 1.26±0.82 0.085

Dynamic A-P 1.31±0.99 0.94±0.70 0.091

Dynamic M-L 0.86±0.56 0.69±0.40 0.159

FIQ score 62.09±12.15 25.63±10.08 0.000*

Pain Threshold

 Occiput (R) (kg/cm2) 12.11±8.54 18.67±6.23 0.001*

 Occiput (L) (kg/cm2) 12.98±8.48 17.6±7.61 0.021*

 Trapezius (R) (kg/cm2) 19.43±11.23 23.98±11.51 0.109

 Trapezius (L) (kg/cm2) 19.25±12.11 24.28±12.50 0.101

 Supraspinatus (R) (kg/cm2) 18.86±10.53 33.61±11.58 0.001*

 Supraspinatus (L) (kg/cm2) 20.67±10.89 33.91±12.85 0.001*

 Gluteal (R) (kg/cm2) 10,72±5,31 22,77±14,31 0.001*

 Gluteal (L) (kg/cm2) 17,02±13,90 21,65±12,56 0.001*

 Trochanter (R) (kg/cm2) 6,70±0.00 18,76±9,83 0.001*

 Trochanter (L) (kg/cm2) 8,20±1,25 15,96±9,87 0.001*

 Cervical (R) (kg/cm2) 1.93±3.70 9.33±3.72 0.001*

 Cervical (L) kg/cm2) 1.42±9.95 9.70±3.52 0.001*

 Second Costa (R) (kg/cm2) 3.86±6.70 16.29±7.28 0.001*

 Second Costa (L) (kg/cm2) 4.62±7.81 15.16±6.36 0.001*

 Lateral Epicondyle (R) (kg/cm2) 15.39±34.64 33.25±13.11 0.001*

 Lateral Epicondyle (L) (kg/cm2) 9.03±7.39 31.97±12.23 0.001*

 Knee (R) (kg/cm2) 13.53±12.04 43.52±10.80 0.001*

 Knee (L) (kg/cm2) 14.75±11.97 42.73±9.11 0.001*

%: percentage, n: number of participants, R: right, L: left, 6 MWT: 6 Minute Walk Test, A-P: 
Anterior-Posterior, M-L: Medial-Lateral, BAQ: Body Awareness Questionnaire; sec: second, 
m: meter, kg: kilogram, cm2: square centimeter, *in statistical analysis, the significance 
value was accepted as p < 0.05. Pearson Correlation analysis was used.
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[20,21]. In accordance with the literature, in this study, the FM 
group had a low pain threshold similar to the previous studies 
in the literature. Also, the rate of affected tender points was 
more similar to previous studies. A significant difference was 
not found in the left and right trapezius. This may be due to the 
functional use and tension of muscles. The trapezius muscle is 
constantly used in posture and daily activities. It can also be 
tense in individuals without fibromyalgia due to reasons such 
as stress, poor posture, or long periods of desk work. This may 
cause the pain threshold to be similar between the two groups. 
Additionally, the trapezius muscle is one of the muscles directly 
related to stress. Factors such as anxiety, depression, and stress 
can cause muscle tension in both fibromyalgia patients and 
healthy individuals, which can make the pain threshold similar.
The result of the study showed that FM negatively affected 
the functional capacity of patients. Generally, records of 
parameters such as pain threshold level, balance, BA, and 
functional capacity were found extremely low in FM patients. 
Based on existing knowledge of the impact of FM, these 
parameters could be included when assessing and planning 
physiotherapeutic rehabilitation programs. Cooperation 
between investigators, physicians, and physiotherapists is also 
important to improve patients’ functional capacity and balance. 
These data will assist decision-making efforts in the diagnosis 
and analysis of FM. Careful evaluation of the FM symptoms 
would help to select appropriate devices and to decrease the 
number of FM symptoms. FM is not yet fully understood, and 
many questions regarding prevention of FM symptoms remain 
to be answered. For the prevention of FM, future researches are 
needed to find the factors influencing FM and additionally, the 
effective ways to improve the health of the world’s population.
Moreover, these results of the study should be taken into 
account when evaluating people clinically who suffer from FM. 
The beneficial outcomes should be analyzed to plan a program 
for rehabilitation and to use the appropriate measurements. 
Limitations
A possible limitation of this study is the inclusion of only women 
patients aged 18 to 65 years, due to the statistically high rate 
of FM in women. The sex of patients may have an impact on 
the results. Thus, this topic can be investigated in certain age 
ranges and different populations, including men. Secondly, we 
used only field tests for clinical assessment. In future studies, 
laboratory data from patients with FM could be used to obtain 
more objective data.
Conclusion
The current study examined the relationship between BA and 
pain, functional capacity, and balance in women with FM. An 
important finding is that balance and pain threshold at existing 
trigger points are interrelated. Moreover, a relationship between 
balance and functional capacity in FM patients was found. A 
remarkable finding of the study is the negative impact of FM 
on the functional capacity of the patients. These parameters 
should be taken into account when assessing and planning 
rehabilitation and assessment programs. 
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