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ABSTRACT

Objectives Our aims were (1) to compare the sensory
organisation of balance control and balance strategies
between women with fibromyalgia (FM) and healthy
women; (2) to investigate which sensory component,

that is, vestibular, visual or somato-sensory, is the most
affected in FM and (3) to determine the associations
between the functional independence measure (FIM) and
balance responses in FM.

Design Cross-sectional observational study.

Setting Urban regional hospital and university
(Universidad Rey Juan Carlos, Madrid, Spain).
Participants Twenty women with FM and 20 matched
healthy women.

Primary/secondary outcome measures The sensory
organisation test (SOT) was used to determine postural
sway and balance during six different conditions with
subjects in a standing position. The FIM was used to
determine the level of functional independence in daily life
activities (ADL). Between-group differences were analysed
with analysis of covariance, and the Spearman’s test was
used for correlations.

Results Significant differences between-groups and
between-conditions were found for all SOT conditions (all,
p<0.001): women with FM showed lower scores being the
vestibular score the most affected. Different correlations
between SOT conditions and some specific ADL were
observed in the FM group: bathing activity and balance
condition 6 (r,.=0.541; p<0.001), bed transfers activity
and conditions 2 (r,=0.491; p<0.001) and 3 (r=0.510;
p<0.001), positioning strategy six and dressing the upper
(r,=0.530; p<0.001) or lower (r,=0.562; p<0.001) body,
and toileting (r,=0.521; p<0.001): the greater the loss of
balance, the greater the interference on some daily life
activities.

Conclusions Women with FM exhibited balance
deficiencies and used different strategies for maintaining
their balance in standing, which was associated with a
negative impact on functional independence.

INTRODUCTION
Fibromyalgia (FM) is a chronic syndrome
that has a considerable functional impact on

Strengths and limitations of this study

» This is the first study investigating the association
between postural balance and functional
interference with activity on daily living.

» The sample size was relatively small and from the
same regional hospital.

» We only included women, but not men, diagnosed
with fibromyalgia.

patients. Itis estimated that between 10% and
15% of the general population is affected
by this syndrome in Europe.! The main
complaint is generalised long-lasting muscle
pain, which is typically described as deep and
intense and worsening with intense phys-
ical exercise, cold and/or emotional mental
stress. This widespread pain is accompanied
by other symptoms including asthenia, fatigue
and non-restorative sleep together with other
poorly defined symptoms.® Individuals with
FM can also present muscle asymmetry’ and
difficulty for relaxing the muscles,” which can
contribute to fatigue and pain, leading to
posture and balance deficit. In fact, balance
problems are among the most debilitating
symptoms reported by patients with FM.” °
In addition, postural disturbances affectin
the vertebral column have been also found
as well as lower spatio-temporal parameters
during gait® and a higher risk of falls.”"!
Finally, FM can be associated with general
inactivity,'”® which can lead to negative effects
on the functional capacity of the patient.
Postural control requires the appropriate
integration of sensory, visual, vestibular
and somatosensory information into the
central nervous system (mainly integrated
by proprioceptive and cutaneous sensitivity).
Posturography is a technique that enables a
quantitative assessment of postural control
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by studying the displacements of the centre of pres-
sure in different circumstances simulating actions from
normal daily life."” This technique itself does not enable
a diagnosis; however, it provides information regarding
functional status and can be of value for guiding treat-
ment.

Some of the most utilised tests in posturography
include the sensory organisation test (SOT), the motor
control test and the adaptation test.'* The SOT enables
isolation of components from the vestibular, visual and
somatosensory systems that participate in the mainte-
nance of postural control, enabling users to determine
the site of the main disorder causing the loss of balance.'’
Some previous studies have reported the presence of
balance and postural control deficits in women with FM
using different procedures.'*"® Muto et al'” observed that
patients with FM exhibited impaired postural control,
for example, increased speed of oscillation of the centre
of gravity and lower balance self-efficacy as assessed with
the modified clinical test of sensory interaction on balance
and the balance self-efficacy. In this study, impaired
postural control and low balance self-efficacy were associ-
ated with pain severity and muscle strength.'” Jones et al'®
found that FM patients showed lower scores in almost all
conditions of the SOT and an increased number of falls.
In this study, postural stability was associated with related
disability, cognitive impairment and body mass index,
but not with medication intake, pain severity or muscle
strength.'® In a pilot study using the SOT, Russek and
Fulk' reported that 34% of FM subjects scored below the
fifth percentile for population normative data in some
SOT conditions. These authors also found a negative asso-
ciation between the somatosensory score of the SOT and
FM-related disability.'® Although these studies support
the occurrence of balance problems in patients with FM
using the SOT, they did not investigate the association
of balance disturbances with functional independence
in activities of daily living (ADLs). The identification
of an association between balance problems and ADL
disturbances can help clinicians for developing specific
therapeutic strategies for patients with FMs. To the best
of the author’s knowledge, no study has previously inves-
tigated this association in patients with FM.

Therefore, the aims of this study were (1) to compare
sensory organisation of balance control and balance strat-
egies between women with FM and healthy controls; (2)
to investigate which sensory component (vestibular, visual
or somatosensory) is the most affected in FM women and
(3) to determine the potential association between the
functional independence measure (FIM) and balance
responses in women with FM.

METHODS

Research design

A cross-sectional study was performed. We conducted
non-probabilistic sampling of consecutive cases, where
subjects who met the established criteria were included.

The study was conducted during the second semester of
2015.

Participants

Advertisements were placed in local newspapers in order
to recruit healthy women from the general population
for acting as control group. Participants were consid-
ered as healthy controls if they reported: no spontaneous
pain symptoms at the moment of the study, no history
of chronic pain (lasting more than 3 months), no pain
experienced during the previous year prior to the study,
no pain-related diagnoses and participants who were not
taking antidepressant or analgesic medication.

Women with diagnosis of FM were recruited from the
Department of Rheumatology at the Hospital Fundacién
Alcorcén (Spain). An experienced rheumatologist
confirmed the FM diagnosis based on a combination of
both American College of Rheumatology (ACR) criteria
(1990/m2010)."* It has been suggested that a combina-
tion of 1990 and m2010 criteria is recommended since it
had the best diagnostic features.”' ** Tender points were
tested by digital palpation at the 18 sites according to
the ACR protocol." Participants were asked to indicate
whether they experienced pain in response to a pressure
of approximately 4 kg exerted by the examiner.' Further-
more, the presence of fatigue, altered sleep patterns and
other sensory symptoms self-perceived by the patient were
recorded.” Face-toface structured medical interviews
were performed to determine the time of the diagnosis,
sociodemographic and clinical data, current medication
intake and presence of psychiatric disorders.

Exclusion criteria for both groups included: (1)
co-morbid medical diagnoses, for example, cardiopulmo-
nary disorders, inflammatory disease, obesity and other
diagnoses; (2) malignancy; (3) psychiatric illnesses diag-
nosis, for example, schizophrenia or substance abuse; (4)
depression (Beck Depression Inventory-II >8 points); (5)
previous history of surgery; (6) history of whiplash; (7)
uncontrolled endocrine disorders (ie, hyperthyroidism
or hypothyroidism, diabetes) or (8) pregnancy.

Participants were matched based on their age and hand
dominance to gain homogeneity in the sample during
the performance of those ADLs involving the upper
extremity. Hand dominance was determined by self-re-
ports regarding the hand used for writing.

Ethical considerations

This study was conducted in accordance with the ethical
standards of the Declaration of Helsinki and was reviewed
and approved by the Ethics committee of the Hospital
Fundaciéon Alcorcén (protocol FHA-URJC 032). All
subjects provided written informed consent.

Study procedure

The study protocol for the SOT was the same for all
participants. In addition, women with FM also fulfilled
the Spanish version of the Fibromyalgia Impact Ques-
tionnaire (FIQ)23 to assess FM-related disalbility.24 All
participants were verbally informed of the study, accepted
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the informed consent and were familiarised with the
different outcomes before starting data collection.

First, the SOT protocol was performed and subsequently
participants completed the remaining assessments. All
assessments were performed at a similar time of the
day in the Laboratory for Movement analysis, Biome-
chanics, Ergonomics and Motor Control, located at the
Department of Physical Therapy, Occupational Therapy,
Rehabilitation and Physical Medicine, Universidad Rey
Juan Carlos (Spain).

The FIM assessment took place in a suitably equipped
apartment, via observation of subject’s functional inde-
pendence demonstrated during the performance of ADL
contained in the scale. An external evaluator, blinded to
the participant’s condition, performed the assessments.

Outcome measures

Functional independence measure

The FIM provides an assessment of the level of functional
independence in daily life activities.” It also provides
information primarily on cognitive and motor perfor-
mance via 18 items. Scores range from 1 to 7, with higher
scores corresponding to a higher level of functional
independence. The possible score ranges from 18 to 126
points. The FIM includes observation and face-to-face
interviews. This tool has demonstrated excellent psycho-
metric properties.”***

Sensory organisation test
The posturography device used in this study was the SOT
assessment, which belongs to the Smart Balance Master,
by Neurocom EQ0501, International (Oregon, USA) 230
The device consists of a platform connected to symmet-
rically placed transducers measuring the vertical and
horizontal shear forces exercised through the anteri-
or—posterior axis in the plane parallel to the floor. Itis also
equipped with a mobile visual surround screen. Both the
visual surround and platform are computer-controlled
and can move simultaneously. This device was connected
to a PC Pentium I, with Smart Balance Master V.5.0 soft-
ware and a Samsung monitor. The reports obtained for
each participant were saved on the computer’s hard drive.
In order to conduct the SOT, an individual’s postural
sway, and thereby balance, is measured under six
different conditions during standing. During these tests,
the base of support and the visual surround screen can
move according to the patient’s balancing responses and
the strategy used for maintaining an upright position.
For instance, no altered stimuli are given in condition
1, whereas visual information is removed in condition
2 by asking the participant to close their eyes. In condi-
tion 3, the visual surround is moving with the subject’s
anterior=posterior body sway, whereas in condition 4,
the platform rotates with the subject’s anterior=posterior
body sway. In condition 5, subjects close their eyes and
the platform moves with the subject anterior—posterior
body sway. Finally, in condition 6, the visual screen and
the platform are moved with the subject’s anterior=poste-
rior body sway. Briefly, the six conditions can be resumed

as follows: (1) eyes open, fixed surround and support
platform; (2) eyes closed, fixed surround and support
platform; (3) eyes open, moving surround (moving
proportional to the angle of anterior—posterior body
sway) and fixed support platform; (4) eyes open, fixed
surround and moving support platform (moving propor-
tional to the angle of anterior-posterior body sway); (5)
eyes closed, fixed surround and moving support platform
and (6) eyes open, moving surround and support plat-
form. Tests were always performed following these steps
in order. Each condition was performed three consecu-
tive times and the mean was considered in the analysis.
In total, the duration of the tests lasted approximately
12min for each patient; therefore, it can be considered
a non-fatiguing assessment. This procedure has shown
good test=retest reliability in healthy people.”

Participants were encouraged to maintain their stability
and centre of gravity, despite the movement of the visual
surround or the base of support. The participant’s centre
of gravity was displayed on the upper half of the screen. The
feet were correctly positioned facing the visual surround
during the entire test. If the participant fell, took a step or
touched the visual surround, the test was interrupted and
the fall was registered. Data assessments were performed
automatically and compared with theoretical normative
electronic data. The score of each condition consist of
a percentage that compares the subject anterior—poste-
rior centre of pressure sway with the theoretical limits of
stability. The score is registered on a bar chart ranging
from 0% to 100% where 0% represents the least stable
(fall) and 100% indicates perfect stability.’

In addition, combination of the results obtained in the
different conditions provides a ratio score of each sensory
system (somatosensory, vestibular or visual). The somato-
sensory ratio (condition 2/condition 1) determines how
successfully a person uses input from the somatosensory
system for balance; the visual ratio (condition 4/condi-
tion 1) determines how successfully a person uses visual
system for balance and the vestibular ratio (condition 5/
condition 1) determines how successfully a person uses
input from the vestibular system for balance.

Finally, a strategy score for each SOT condition is also
calculated with scores near 100 indicating the use of an
ankle strategy and scores near 0 indicating a hip strategy.

Sample size calculation

The sample size was calculated using the Ene V.3.0 soft-
ware (Autonomic University of Barcelona, Spain). The
sample calculation was based on detecting significant
moderate correlations (r=0.60) between the SOT condi-
tions and FIM variables with an alpha level (o) of 0.05,
and a desired power () of 80%. This generated a sample
size of at least 19 subjects.

Statistical analysis

The SPSS statistical package was used for data analysis
(V.19.0, SPSS, Chicago, Illinois, USA). The Kolmogor-
ov-Smirnov test was used to analyse the normal distribution
of the variables (p>0.05). Quantitative data without a
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normal distribution (clinical data and FIM scores) were
analysed with non-parametric tests and those data with a
normal distribution (SOT conditions) were analysed with
parametric tests. A 2x6analysis of covariance (ANCOVA)
with group (FM or controls) as a between-subjects factor
and with condition of the SOT (from 1 to 6) as a with-
in-subjects factor and body mass index as covariate
were used to analyse differences in the assessments of
balance responses and strategies used for maintaining
the upright position in the SOT. The main hypothesis of
interest was the groupxcondition interaction. Further-
more, unpaired Student t-tests were also conducted
to determine between-groups difference for the ratio
score of each sensory system (somatosensory, vestibular
or visual). Finally, the Spearman’s rho (r) test was used
to analyse potential associations between the clinical
variables related to symptoms, disability, FIM and SOT
conditions in the FM group. The statistical analysis was
generally conducted at a 95% significance level; but, we
corrected for multiple comparisons using the Holm-Bon-
ferroni adjustment,”® assuming a significant alpha level of
0.008 (six independent-samples t-tests by SOT condition).

RESULTS

Demographic and clinical data

Twenty-nine (n=29) women with FM were screened for
eligibility criteria between January and November 2015.
Nine women were excluded as follows: previous surgery
(n=3), whiplash syndrome (n=2), pregnancy (n=2),
diabetes (n=1) and litigation (n=1). The final sample
consisted of 20 women with FM, aged 35-55 years (mean:
48+6 years), who satisfied all the eligibility criteria and
agreed to participate. In addition, 20 matched healthy
women, aged 35-56 years (mean: 47+6 years), were also
included. There were no significant differences in age
(p=0.909) or body mass index (control: 23.8+1.3; FM:
24.2+1.5, p=0.508) between both the groups. All partic-
ipants were righthanded. Seventeen (85%) women with

FM (85%) were regularly taking non-steroidal anti-in-
flammatory medications. The FIQ) revealed a moderate
disability with a mean score of 57.9 (95% CI 53.1 to 62.6).
All participants completed all assessments and there were
no missing data.

Fibromyalgia and SOT

The ANCOVA revealed significant differences between
groups (I=21.634; p<0.001) and conditions (/=45.164;
p<0.001) for the balance responses on the SOT: women
with FM displayed significantly (p=0.005) lower values
in all SOT conditions than healthy women and scores
of conditions 4-6 were significantly lower (all, p<0.01)
than those for conditions 1-3 (table 1). A significant
groupxcondition interaction was also found (/=3.404;
p=0.006): differences between conditions 4-6 scores
and conditions 1-3 were significantly more pronounced
within the FM group. No effect of the body mass index
was observed.

We found significant (t=2.901; p=0.006) lower vestib-
ular ratio score in women with FM (mean: 0.55+0.2)
when compared with healthy women (mean: 0.72+0.15).
No significant differences in somatosensory (t=0.011;
p=0.989) and visual (t=1.900; p=0.065) ratios between
women with FM (somatosensory: 0.95+0.03; visual:
0.82+0.15) and healthy women (somatosensory:
0.96+0.03; visual: 0.90+0.1) were observed.

The ANCOVA also revealed significant between-
groups (/=10.456; p<0.001) and between-conditions
(I=35.301; p<0.001) differences for the balance strategies
used during the SOT conditions: FM women displayed
significantly lower values (p<0.001) in all conditions
than healthy women (table 1), suggesting a greater use
of the hip instead of the ankle. Again, scores on condi-
tions 4-6 were lower than those values for conditions 1-3
(p<0.001). No significant groupxcondition interaction
(F=1.170; p=0.325) or effect of the body mass index was
observed.

Table 1 Differences in the values of the SOT between women with FM and healthy women
Condition 1* Condition 2* Condition 3* Condition 4*t Condition 5*t Condition 6*t

Balance

Women with FM 93.1£5.4 89.7+4.9 86.3+7.0 76.5+13.4 52.1£18.0 54.7£19.4

Healthy women 95.7+1.3 92.3+3.4 90.7+5.3 86.4+9.3 68.4+12.6 70.8+11.9
Strategy

Women with FM 98.5+1.6 97.3+4.4 96.7+3.4 85.7+8.1 76.1£12.0 78.1+7.6

Healthy women 98.8+0.6 98.7+0.7 98.3+1.3 91.9+3.2 81.2+12.7 83.1+11.1

Data are expressed as means+SD. Condition 1: eyes open, fixed visual surround and fixed support platform; condition 2: eyes closed, fixed
support platform; condition 3: eyes open, mobile visual surround (moving proportional to the angle of anterior-posterior body sway) and

the fixed support platform; condition 4: eyes open, fixed visual surround and mobile support platform (moving proportional to the angle of
anterior-posterior body sway); condition 5: eyes closed, mobile support platform and condition 6: eyes open, mobile visual surround and

mobile support platform.

*Statistically significant differences between patients and controls (p<0.001; ANCOVA test).
TStatistically significant differences between conditions 1-3 (p<0.01; ANCOVA test).
ANCOVA, analysis of covariance; FM, fibromyalgia; SOT, sensory organisation test.
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Table 2 Correlations between the clinical pain variables and the SOT balance values in women with FM

Duration of symptoms Current pain

Best pain Worse pain

Condition 1 r.=0.124; p=0.602 r.=0.276; p=0.239
Condition 2 r.=0.291; p=0.213 r.=0.051; p=0.830
Condition 3 r.=0.310; p=0.183 r.=0.152; p=0.552
Condition 4 r.=0.308; p=0.186 r.=0.084; p=0.736
Condition 5 r.=0.135; p=0.571 r=0.111; p=0.642
Condition 6 r.=0.123; p=0.606 r.=0.050; p=0.835

r.=0.242; p=0.304
r,=0.334; p=0.149
r=0.131; p=0.581
r.=0.076; p=0.749
r.=0.151; p=0.526
r.=0.156; p=0.511

r.=0.169; p=0.476
r.=0.179; p=0.450
r.=0.127; p=0.593
r.=0.07; p=0.769

r,=0.219; p=0.354
r.=0.156; p=0.512

FM, fibromyalgia; r_ , Spearman’s correlation test (Spearman’s rho); SOT, sensory organisation test.

Correlations between clinical variables and SOT conditions in
FM

Within the group of women with FM, no significant
correlation was found between the duration (years) of
neither pain nor the intensity of the symptoms with any
of the SOT conditions. Table 2 displays correlation coef-
ficients and the statistical significance for all conditions
in the balance section, whereas table 3 displays the same
data for each condition within the strategy section.

Correlations between functionality and SOT conditions
Positive correlations between different SOT conditions
and different ADLs variables were found in the group
of women with FM (table 4). The balance condition 6
(eyes open, mobile visual surround-mobile platform)
was moderately associated with bathing activity (r=0.541;
p<0.001), whereas conditions 2 and 3 were positively and
moderately associated with bed transfers activity (r=0.491;
p<0.001 and r=0.510; p<0.001, respectively): the lower
the score balance in these conditions, the poorer the
function in the respective ADLs.

Similarly, significant positive correlations were found
between positioning strategy number 6 and the following
ADLs: dressing upper body (r=0.530; p<0.001), dressing
the lower body (r=0.562; p<0.001) and toileting (r=0.521;
p<0.001): the worse the balance strategy, the greater
interference with functional independence in these ADL.

DISCUSSION

This study found that women with FM exhibit worse
balance scores compared with healthy women as assessed
with the SOT, which are in agreement with previous
studies.'® ¥ In fact, differences were higher with the eyes

closed and moving surrounding surfaces. Furthermore,
the strategy used for stabilising the ankle joint was poor in
women with FM. Nevertheless, the most significant contri-
bution of this study was the association of balance scores
with functional independence during ADL.

Women with FM exhibited lower scoresin all SOT condi-
tions compared with healthy women suggesting poor
balance. Our results agree with those previously observed
by Jones et al'® and Russek and Fulk'® who also reported
significantly lower scores in all SOT conditions in indi-
viduals with FM. It is interesting to note that the scores
observed in our study were similar to those reported in
these previous studies.'® '® Current and previous evidence
would suggest that subjects with FM exhibit poor general
balance when compared with healthy women. Neverthe-
less, although all SOT conditions showed lower scores
in FM, the vestibular ratio was the most significantly
impaired in our sample of women with FM. This may be
related to the fact that scores in the last SOT conditions
(4=6) were significantly much lower in the FM group
than in the healthy group. As previously suggested, lower
scores in conditions 4=6 compared with conditions 1=-3
suggest a degree of somatosensory dependence.'” This
hypothesis is in line with the study by De Brujin et af”® who
found that balance in patients with FM was more optimal
on firm and regular surfaces. In fact, Russek and Fulk'®
and this study did not find significant differences within
the somatosensory system ratio between individuals with
FM and healthy people, suggesting that it is the vestibular,
and probably the visual, system'® ' the most affected in
this population.

To determine the mechanisms related to poor balance
in patients with FM is beyond the scope of this study, but

Table 3 Correlations between the clinical pain variables and the SOT strategy values in women with FM

Duration of symptoms Current pain

Best pain Worse pain

Condition 1 r, = —0.088; p=0.713 r.=0.076; p=0.749
Condition 2 r,=0.124; p=0.602 r,=-0.032; p=0.894
Condition 3 r.=0.123; p=0.604 r,=-0.073; p=0.759
Condition 4 r,=-0.069; p=0.772 r,=—0.161; p=0.498
Condition 5 r.=0.036; p=0.879 r.=0.046; p=0.848
Condition 6 r,=-0.097; p=0.685 r.=-0.086; p=0.718

r.=0.204; p=0.388

r, = -0.399; p=0.082
r, = —0.040; p=0.867
r,=-0.118; p=0.621
r, = —0.140; p=0.555
r,=-0.010; p=0.966

r.=0.047; p=0.846
r,=-0.210; p=0.613
r, = -0.022; p=0.926
r, = —0.130; p=0.585
r.=0.380; p=0.098
r,=-0.151; p=0.525

FM, fibromyalgia; r_ , Spearman’s correlation test (Spearman’s rho); SOT, sensory organisation test.
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some hypotheses have been proposed. As FM is charac-
terised by abnormal nociceptive processing, it is possible
that multiple processing disturbances may lead to poor
balance. In addition, other processing abnormalities
of the central nervous system, for example, cognitive
dysfunction, could also contribute to postural instability.
In fact, Bayazit et al* suggested that women with FM
have neural brainstem disintegration, which could lead
to abnormal perception of audiovestibular inputs and
to abnormal auditory brainstem response. Current and
previous finding demonstrating that the vestibular system
was the most affected in individuals with FM would
support this hypothesis. Nevertheless, as we did not
specifically evaluate the function of the vestibular system
in our sample of women with FM, the current results do
not permit to determine whether the low scores on the
vestibular component of the SOT were due to peripheral
or central deficits.

In addition to lower balance scores, we also observed
that our sample of women with FM also used different
strategy than healthy women for maintaining their
balance. The SOT strategy scores indicate that woman
with FM use a hip strategy to maintain their balance,
whereas healthy women use a more ankle strategy. Some
possible reasons for these changes in balance strategy can
be the presence of muscle trigger points in the gastroc-
nemius and tibialis anterior muscles'® or the greater
muscle fatigue in the tibialis anterior muscle® observed
in FM. Future studies should investigate neurophysiolog-
ical mechanisms related to changes in balance strategy in
subjects with FM.

The most relevant result of our study was the posi-
tive association between balance scores and functional
independence during ADL because the greater the loss
of postural balance, the greater the interference with
those ADL activities requiring proper postural control
and balance, for example, bathing and dressing. These
findings are valuable for planning proper treatment
interventions because deficits or loss of independence in
these ADLs has a negative impact on the quality of life of
the patients. Our results agree with the study by Amris
et al® who investigated women with widespread chronic
pain symptoms and observed that patients with FM have
substantial problems affecting their daily life and are liable
to need community support. Therefore, current findings
can help for planning multidisciplinary interventions for
individuals with FM. For instance, balance strategies and
postural control can be treated with physical therapy,
whereas therapeutic strategies for improvement of ADL
efficacy should be applied by occupational therapists.
Furthermore, cognitive behaviours or fear to movement
can be benefited from psychological treatment.

Finally, this study presents several limitations. First,
although significant differences were found between
groups, these were based on a small sample size. Never-
theless, we believe that a large sample size would not alter
the direction of our findings. Furthermore, the popu-
lation included was recruited from a regional hospital,

which makes generalisation of the results to the general
population difficult. Consequently, further epidemiolog-
ical studies with larger sample sizes are needed to enable
a more generalised interpretation of the results. Second,
we analysed around 264 correlations in our study. It is
possible that a type I error would be present. A greater
sample size would help to elucidate if the significant asso-
ciation observed in this study are further significant or
not. Third, we only included women diagnosed with FM.
It is unknown whether men with FM would also exhibit
similar results. Fourth, we excluded women with FM
and co-morbid depressive symptoms, hence extrapola-
tion of our results to this subgroup of patients with FM
should be considered with caution. Although it seems
that depression or anxiety may affect balance,” we do not
know the effect of depression in the outcomes included
in our study, particularly those related to the FIM. Fifth,
as fatigue is a common denominator in individuals with
FM, it was unknown whether the inclusion of several func-
tional outcomes could be affected by rest-periods.

CONCLUSIONS

Women with FM exhibit poor balance and use different
strategies for maintaining upright posture when
compared with healthy women, which may be associated
with disturbances of the vestibular system. In addition,
balance deficits are associated with a negative impact on
functional independence in ADL. Multidisciplinary treat-
ments directed at improving the problems faced during
ADLs may help improve the autonomy of women with
FM.
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