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Is There a Balance Problem in Hypermobile Patients with Fibromyalgia?

Hipermobil Fibromiyalji Hastalarında Denge Sorunu Var mı?
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Amaç: Bu çalışmada fibromiyalji sendromu (FS) olan 
hastalarda hipermobilite ile denge sorunu arasındaki 
il işki ve bu ilişkinin düşme sıklığı üzerine etkisi 
araştırıldı.

Hastalar ve yöntemler: Altmış FS’li ve 30 sağlıklı 
kadın kontrol çalışmaya dahil edildi. Tüm katılımcıların 
ortalama yaşı 41.8±9.9 yıl olup, yaşları 22-62 yıl arasında 
idi. Hastalar üç gruba ayrıldı: grup 1 hipermobilitesi 
olan FS’li hastalardan, grup 2 hipermobilitesi olmayan 
FS’li hastalardan ve grup 3 kontrollerden oluşuyordu. 
Fibromiyalji sendromu olan hastaların sonuç ölçümleri; 
hastalarda hastalık süresi, görsel analog ölçeği (GAÖ) 
ile değerlendirildiği üzere ağrı, Fibromyalji Etki Anketli 
(FEA) ile değerlendirildiği üzere hastalık aktivitesini 
içermekteydi. Tüm katılımcılarda düşme sayısı, altı dakika 
yürüme testi (6DYT) ile fonksiyonel performans, gözler 
açıkken tek bacak denge testi ve Berg Denge Skalası 
(BDS) ile denge ve Beighton kriterleri ile hipermobilite 
değerlendirildi.

Bulgular: Grup 1 ve 2 arasında hastalık süresi, GAS 
ağrı, FEA ve düşme sayısı açısından istatistiksel 
olarak anlamlı fark yoktu (p>0.05). Düşme sayısı grup 
1’de grup 3’den anlamlı olarak farklıydı (p<0.05). Altı 
dakika yürüme testi gruplar arasında anlamlı olarak 
farklı değildi (p>0.05). Ortalama tek bacak denge testi 
zamanı ve ortalama BDS skoru her üç grupta anlamlı 
olarak farklıydı (p<0.05). Ağrı, denge testleri ve düşme 
sayısı arasında anlamlı ilişki saptanmadı (p>0.05). 
Hipermobilitenin denge testleri üzerine anlamlı etkisi 
saptandı (p<0.001).

Sonuç: Hipermobilitesi olan FS’li hastalarda, 
hipermobilitesi olmayan FS’li hastalara ve sağlıklı 
kontrollere kıyasla, denge sorunu anlamlı olarak yüksek 
bulundu. Bu durum FS’li hastaların değerlendirilmesinde 
göz önünde bulundurulmalı, hastalar bilgilendirilmeli ve 
gerekli ölçümler yapılmalıdır.
Anahtar sözcükler: Denge; düşme; fibromiyalji sendromu; hipermobilite.

Objectives: This study aims to investigate the relationship 
between hypermobility and balance problem and the possible 
effect of this relationship on fall frequency in patients with 
fibromyalgia syndrome (FMS).

Patients and methods: Sixty female patients with FMS 
and 30 healthy female controls were included in the study. 
The mean age of all participants was 41.8±9.9 years with a 
range of 22 to 62 years. The patients were divided into three 
groups: group 1 included FMS patients with hypermobility, 
group 2 included FMS patients without hypermobility, and 
group 3 included controls. Outcome measures for the FMS 
patients included disease duration, pain as assessed by the 
Visual Analog Scale (VAS), disease activity as assessed by 
the Fibromyalgia Impact Questionnaire (FIQ). The number of 
falls, functional performance as assessed by six-minute walk 
distance (6MWD) test, balance as assessed by the one-legged 
balance test with open eyes in conjunction with the Berg 
Balance Scale (BBS), and hypermobility as assessed by the 
Beighton criteria were evaluated in all participants.

Results: There was no statistically significant difference 
between groups 1 and 2 in terms of duration of disease, VAS 
pain, FIQ, or number of falls (p>0.05). The number of falls 
was significantly different in group 1 than group 3 (p<0.05). 
There was no significant difference among the groups in 
the 6MWD test (p>0.05). The mean one-leg balance testing 
time and the mean BBS score were significantly different 
in the three groups (p<0.05). No significant correlation was 
found among the pain and balance tests and the number 
of falls (p>0.05). Hypermobility had a significant effect on 
the balance tests (p<0.001).

Conclusion: The balance problem was found to be significantly 
higher in FMS patients with hypermobility than in those without 
hypermobility and in the healthy controls. This situation needs 
to be considered when clinically assessing FMS patients, 
as well as the patients should be informed, and appropriate 
measurements should be performed.
Key words: Balance; fall; fibromyalgia syndrome; hypermobility.
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Fibromyalgia syndrome (FMS) is a chronic disorder 
that is characterized by diffuse musculoskeletal pain, 
sleep disturbance, fatigue, stiffness, and the presence 
of multiple tender points.[1,2] Hypermobility denotes 
an increased range of joint movement. The (benign) 
joint hypermobility syndrome, or hypermobility 
syndrome (HMS), is defined as the occurrence of 
musculoskeletal symptoms in hypermobile subjects in 
the absence of demonstrable systemic rheumatological 
disease.[3] Kirk et al.[4] first described HMS as a 
pathological condition characterized by joint 
hypermobility and musculoskeletal complaints. It is a 
common disorder and occurs more often in females.[3]

Balance is a complex function of numerous 
neuromuscular processes that include sensory, motor, 
and integrated components.[5] Balance control is a 
highly specific proprioception in the performance 
of daily activities and is essential in all postures 
and situations, both static (maintaining an upright 
posture) and dynamic (in locomotion).[5] A lack of 
proprioception seems to be a prominent feature in 
HMS,[6,7] and reduced balance has been described for 
subjects with this disorder.[8]

The coexistence of HMS and FMS has been shown 
in previous studies in which it was suggested that 
hypermobility may play a prominent role in the 
pathogenesis of pain in women with FMS.[9-12] It has 
also been reported that FMS is associated with balance 
problems and increased fall frequency.[13] To the best 
of our knowledge, at the present time no published 
reports have specifically reported the relationship 
between hypermobility and balance in patients with 
FMS. Hence, the aim of this study was to determine the 
extent of this possible relationship and determine its 
impact on fall frequency in patients with FMS.

PATIENTS AND METHODS
The study was conducted at the Department of Physical 
Medicine and Rehabilitation of the Medical Faculty of 
“Ondokuz Mayıs University”, and the local ethics 
committee approved the study protocol. Sixty females 
who met the 1990 American College of Rheumatology 
(ACR) criteria for FMS[1] and 30 healthy female controls 
were enrolled in the study. All participants were 
between 22 and 62 years old and had a mean age of 
41.8±9.9 years. Patients who had undergone surgery 
or those who had suffered from a medical condition 
within the past year that would cause balance deficits 
(e.g., stroke, knee replacement, or vestibular disorder) 
were excluded from the study.

All participants were questioned about their age, 
gender, body mass index (BMI), working status, 
educational level, medical comorbidities, and current 
medications. The disease duration of the patients was 
also reported. All participants were asked to recall how 
many falls they had suffered in the last six months, 
with falls being defined as unintentionally coming to 
rest on the floor or a low surface (bed, chair, etc.).[13]

In this study, the participants were divided into 
three groups: group 1 was composed of FMS patients 
with hypermobility, group 2 was comprised of FMS 
patients without hypermobility, and group 3 was the 
control group.

Clinical assessments

The following outcome measures were performed 
by the same researcher:

Measurement of pain severity

The global pain of the patients was assessed by a 
10 cm visual analog scale (VAS) in which a score of 
0 indicated no pain, and a score of 10 indicated very 
severe pain.[14]

Fibromyalgia impact questionnaire (FIQ)

The FIQ is widely used in patients with FMS to 
evaluate both the clinical severity of the disease and 
the efficacy of different treatments.[15] It is a self-
administered questionnaire and consists of the VAS 
along with questions regarding limitations of daily 
living activities over the previous week. The total score 
ranges from 0 to 80, and a higher score indicates a more 
negative impact. It was found to be a reliable and valid 
instrument with Turkish female FMS patients.[16]

Functional performance

The six-minute walk distance (6MWD) test was used 
as a objective assessment of functional performance 
and endurance.[17] Subjects completed this test on a 42.6 
meter walkway. They were given the same standard 
verbal instructions before each test and told to walk 
their maximum distance in a six-minute period. The 
total distance covered in meters during the 6MWD was 
used as the score for each session.

One-legged balance test with eyes open

Static balance of the participants was evaluated 
by a one-legged balance test with eyes open. Each 
participant was asked to stand on her preferred leg 
with her arms folded across the chest. One foot was 
then raised while bending the knees at about a 45 
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degree angle, and a stopwatch was started. The test 
was performed for 30 seconds. If any use of the arms 
or the contralateral leg was used for support, the 
stopwatch was stopped, and the time was noted. Three 
trials were allowed, and the best result was used.[18,19]

The berg balance scale

The Berg Balance Scale (BBS) was originally 
developed for the assessment of postural control 
and is widely used in many fields of rehabilitation.
[20] Scores on the BBS were determined by using a 
five-point ordinal scale to evaluate the subjects who 
performed 14 functional activities. The maximum 
score on the BBS is 56, and a score below 40 indicates 
a fall risk of nearly 100%.[21] The reliability and 
validity of the Turkish form of the BBS was performed 
by Şahin et al.[20]

The Beighton hypermobility score
Hypermobility was determined according to the 

criteria described in 1973 by Beighton et al.[22] Patients 
were graded on a scale ranging from 0-9, and a score of 
at least 4 indicated joint hypermobility. The Beighton 
hypermobility scores have been shown to have high 
intra- and inter-rater reliability.[23]

Statistical analyses
Statistical analyses were performed with SPSS (SPSS 

Inc., Chicago, Illinois, USA) version 16.0 for Windows. 
Descriptive data were presented as mean ± standard 
deviation (SD) or (median) minimum-maximum. The 
Shapiro-Wilk test was used to analyze the normal 

distribution assumption of the quantitative outcomes, 
and the Kruskal-Wallis test was used to compare 
the three groups because the data was not normally 
distributed. To compare two groups, the Mann–
Whitney U test was used. We corrected for multiple 
comparisons using the Bonferroni adjustment, and 
the correlations were investigated using Spearman’s 
correlation analysis. The sociodemographic 
characteristics (education, occupation) of the groups 
were evaluated by a chi-square test, and univariate 
analysis of variance (ANOVA) was used to assess the 
effect of hypermobility on the balance tests, 6MWD, 
and the number of falls. A p value of less than 0.05 
was considered to be statistically significant. Sample 
size estimation was performed using Power Analysis 
and Sample Size (PASS) 2008 software. In order to 
have a statistical power of 0.80 and p<0.05, data from 
a previous study was utilized[13] to determine that each 
group required 30 subjects to detect the differences in 
the FIQ total score.

RESULTS
The clinical and demographic data of the subjects is 
given in Table 1. There were no statistically significant 
differences in the sociodemographic data between the 
groups (p>0.05).

No statistically significant differences existed 
between groups 1 and 2 in terms of the duration of 
disease (p=0.982), the number of falls (p=0.868), the VAS 
pain score (0.835), and the FIQ score (p=0.515) (Table 1). 

Table 1. Comparison of the demographic and clinical data

Age (years)  42.2±10.42 44 23-58  42.43±10.52 43 24-62  40.67±9.03 42 22-58 0.791*
Body mass index (kg/m2)  27.31±3.70 28 21-36  27.34±5.14 26 17-38  25.97±4.57 25 18-35 0.384*
Occupation

Housewife 21    23    20
Working 6    5    9
Retired 3    2    1

Education
Literate 2    1    1
Primary education 14    16    11
Secondary education 8    9    10
College 6    4    8

Disease duration (months)  4.40±11.0 3.5 1-10  4.67±3.96 3 1-14  – – – 0.982**
VAS pain score   8.27±0.94 8 5-10  8±1.74 9 5-10  – – – 0.835**
FIQ score  60.5±1.40 63 30-81  63.12±1.46 61 32-88  – – – 0.515**
6MWD (m)   512.93±85.06 532 360-640  501.24±84.98 532 336-624  514.47±71.80 534 344-620 0.052*
One-legged balance test (s)a,b,c  15.93±8.3 15 5-30  22.83±7.84 25 5-30  28.5±3.06 30 20-30 <0.001*
BBS scorea,b,c  50.63±4.2 50 36-56  54.47±2.03 56 50-56  55.87±0.34 56 55-56 <0.001*
Number of fallsb  0.37±0.61 0 0-2  0.30±0.46 0 0-1  0.10±0.30 0 0-1 0.102*
Beighton total scorea,b  5.07±0.36 5 4-6  0.20±0.40 0 0-1  0.30±0.46 0 0-1 <0.001*
FMS: Fibromyalgia syndrome; SD: Standard deviation; Min.: Minimum; Max.: Maximum; VAS: Visual analog scale; FIQ: Fibromyalgia Impact Questionnaire; 6MWD: 6-minute walk distance; BBS: Berg Balance Scale; p value is 
significant when <0.05; NS: No significance; a: Significant difference between FMS patients with and without hypermobility; b: Significant difference between FMS patients with hypermobility and the control group; c: Significant 
difference between FMS patients without hypermobility and the control group; * Kruskal-Wallis test; ** Mann-Whitney U test; *** Chi-square test.

 Group 1 (n=30) Group 2 (n=30) Group 3 (n=30)

 n Mean±SD Median Min-max. n Mean±SD Median Min-max. n Mean±SD Median Min-max. p

NS***

NS***



13Balance in Hypermobility

The number of falls was significantly different in 
group 1 when compared with group 3 (p=0.048), 
but group 2 did not differ significantly from group 3 
(p=0.055) (Table 1). Furthermore, the 6MWD scores 
were not significantly different between groups 1 and 2 
(p=0.523), groups 1 and 3 (p=0.082), and groups 2 
and 3 (p=0.057) (Table 1), whereas the one-legged 
balance testing time was significantly different 
between groups 1 and 2 (p=0.002), groups 1 and 3 
(p=0.003), and groups 2 and 3 (p<0.001) (Table 1). The 
BBS score was also significantly different between 
groups 1 and 2 (p<0.001), groups 1 and 3 (p=0.002), 
and groups 2 and 3 (p<0.001) (Table 1). Additionally, 
the Beighton score was significantly higher in 
group 2 than in group 1 (p<0.001) and group 3 
(p<0.001), but it differed between groups 1 and 3 
(p=0.375) (Table 1).

In groups 1 and 2, there were no significant 
correlations when pain was compared with the balance 
tests and the number of falls (Table 2), and no further 
significant correlations were found between the 
number of falls and the balance tests in these two 
groups (Table 3).

According to univariate ANOVA, no significant 
effect of hypermobility was detected with regard to the 
number of falls (p=0.159) and 6MWD (p=0.825). On 
the other hand, it did significantly affect the balance 
tests (p<0.001).

DISCUSSION
Fibromyalgia syndrome is a chronic disease, and it 
has a wide range of symptoms, including impaired 
balance.[13,24,25] In addition, a strong association exists 
between FMS and hypermobility.[9-12] Hypermobility 
syndrome is a systemic disorder which affects virtually 
all joints, and the lack of proprioception is a well-
known feature.[6,7] Impaired joint proprioception can 
lead to poor postural control and balance in patients 
with HMS, as has been previously demonstrated by the 
research.[13,26] However, a review of the literature did 
not reveal any studies which have evaluated balance 
problems in FMS patients and their association with 
hypermobility. Furthermore, a connection between 
increased fall frequency due to balance problems in 
FMS has been previously shown, but the relationship 
between hypermobility and fall history has not yet 
been studied.

In the present study, balance was assessed by the 
one-legged balance test and BBS, and groups 1 and 2 
had more balance problems than group 3. Moreover, 
the results of the balance test with patients in group 1 
revealed they were impaired compared to the patients 
in group 2, leading to the conclusion that hypermobility 
was found to be an influential variable. There is a high 
prevalence of falls with FMS patients,[27] and impaired 
balance increases this risk.[28] Unexpectedly, in this 
trial, the number of falls was not correlated with poor 
balance in FMS patients. Furthermore, contradictory 

Table 2. Correlations between the visual analog scale pain scores and the balance tests 
along with the number of falls in fibromyalgia syndrome patients

One-legged balance test -0.098 0.607 0.190 0.315
Berg Balance Scale 0.102 0.593 -0.132 0.486
Number of falls 0.056 0.770 0.035 0.855
VAS: Visual analog scale; r: Spearman’s correlation coefficient; p value is significant when <0.05.

 VAS pain

 Group 1 Group 2

 r p r p

Table 3. Correlations between the number of falls and the balance tests in fibromyalgia 
syndrome patients

One-legged balance test -0.126 0.506 0.187 0.470
Berg Balance Scale score 0.278 0.138 -0.137 0.321
r: Spearman’s correlation coefficient; p value is significant when <0.05

 Number of falls

 Group 1 Group 2

 r p r p
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results were obtained concerning the relationship 
between hypermobility and fall history. The number of 
falls was similar in groups 1 and 2, and no difference 
was seen between the patients in group 2 and the 
healthy controls in group 3. Although the number of 
falls in group 1 differed from group 3, hypermobility 
was not found to be a predictive variable for the 
number of falls. Therefore, it can be suggested that 
FMS patients may have balance problems compared 
with healthy subjects and that hypermobility may 
have a negative effect on balance in these patients. In 
addition, it is known that the risk for falls increases 
dramatically with age.[29-31] To clarify the impact of 
balance and hypermobility on fall frequency, future 
studies with older FMS patients should be undertaken. 

Balance and postural stability during gait requires 
more attention, and a slow walking pace can be 
anticipated in patients with poor balance. In this study, 
functional performance as measured by the 6MWD 
test was similar in each group, and it was shown that 
difficulty in walking increases with aging.[32] In this 
trial, the study population was middle-aged women, 
and it seems that hypermobility and balance problems 
may not affect the walking ability of middle-aged 
FMS patients. Although there is no established 
linkage between pain and hypermobility,[10] Harding 
and Grahame[33] determined that 40% of patients 
with chronic pain reported past or present joint 
hypermobility. In the current study, the VAS pain 
scores were not statistically different between 
groups 1 and 2. Thus, it can be hypothesized that 
hypermobility may not be the only factor in the 
development of pain in FMS patients. Contrary to the 
work of Jones et al.[13] which suggested that balance 
and gait tasks may be disrupted by muscle pain, our 
study found no correlations between pain and balance 
tests in FMS patients.

The present study has some limitations that require 
further discussion. First of all, since our study design 
did not include the evaluation of the proprioception 
of the patients, further information regarding the 
relationship between this and balance along with 
hypermobility was not possible. Another limitation 
was that the patients were all middle-aged women, and 
the sample size of the study was small. This may have 
caused conflicting results that cannot be generalized 
to the entire population. Future studies with larger 
populations that involve both sexes and older FMS 
patients are needed. Lastly, there was the retrospective 
nature of the fall reporting. One strength of our study 
was that the patients in groups 1 and 2 did not have 

perceived balance problems or dizziness that could 
have affected the relationship between balance and 
hypermobility. Moreover, the participants also had 
similar clinical findings, except for the balance tests 
and Beighton scores. In addition, the presence of 
a control group featuring healthy subjects without 
hypermobility was another positive aspect of this trial. 

In a recent study by Jones et al.,[34] it was reported 
that middle-aged FM patients have consistent 
objective sensory deficits on computerized dynamic 
posturography, and this occurs even though with normal 
clinical neurological examinations. Future research 
that objectively assesses the balance of hypermobile 
FM patients should highlight the relationship between 
hypermobility and balance in patients with FM. It can 
be concluded from our study results that FMS patients 
may have poor balance, and hypermobility may have 
a negative impact on balance. This situation must be 
considered in the clinical assessment of patients with 
FMS, and the patients should be informed so that 
necessary measures can be taken.
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