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ABSTRACT | Studies of balance and risk factors for falling
typically focus on the elderly population or on individuals
with musculoskeletal pain. Although fibromyalgia is asso-
ciated with intrinsic factors that predispose to falls (pain,
depression, fatigue), few studies have researched balance
and falls in this syndrome. The aim of this study was to
verify the association between balance, balance self-effi-
cacy and pain in women with and without fibromyalgia,
and verify the association between Berg Balance Scale
and Activities-specific Balance Confidence Scale (ABC
Scale). The sample consisted of 48 women aged between
40 and 59 years, divided into two groups: Fibromyalgia
group (n=22) and Control group (n=26) with asymptomatic
people. Balance was assessed by Berg Balance Scale, bal-
ance self-efficacy by the ABC Scale and pain by the visual
analog scale. Mean scores for pain, Berg and ABC Scale
were 54 cm (SD 26), 55 (interquartile range 54-56), and
546 (SD 266) respectively for Fibromyalgia group,
and O cm, 56 (interquartile range 55-56), and 894 (SD 14.4)
respectively for Control group. Statistically significant differ-
ences were found in balance on comparing both groups
(p=0.000 for Berg Balance Scale and 0009 for ABC Scale)
with lower values for Fibromyalgia group. In Fibromyalgia
group, pain was negatively correlated with balance
(r=-048, p=0020) and balance self-efficacy (r=-056,
p=0006). Correlation between Berg Balance Scale and
ABC Scale was found only in the Fibromyalgia group
(rS =055, p=0007). There are associations between poor
balance and pain, and poor balance and decreased

balance self-efficacy in women with fibromyalgia. There is
an association between scales in the Fibromyalgia group.

Pain; Fibromyalgia; Postural Balance;
Accidental Falls; Fear; Efficacy.

RESUMO | O estudo das quedas e déficit de equilibrio
tem privilegiado os idosos e pessoas portadoras de dor
musculoesquelética. Apesar de a fibromialgia apresentar
fatores intrinsecos que podem estar associados as que-
das (dor, depressao, fadiga), poucos tem estudado equi-
librio e quedas nesta sindrome. O objetivo deste estudo
foi verificar a associacao entre equilibrio, autoconfianca
no equilibrio e dor em mulheres com e sem fibromialgia
e verificar a associacao entre as escalas: escala de equi-
librio de Berg e Activities-specific Balance Confidence
scale (escala ABC). Participaram do estudo 48 mulhe-
res entre 40-59 anos, sendo 22 com fibromialgia (GF) e
26 assintomaticas gue constituiram o grupo controle
(GO). O equilibrio foi avaliado através da “Berg Balance
Scale” (escala Berg), a auto confianca no equilibrio pela
‘Activities-specific Balance Confidence scale” (escala ABC)
e a dor pela Escala Visual Analdgica (EVA). A média dos
escores para dor, escala de Berg e ABC foram respecti-
vamente 54 cm (DP 26), 55 (IQ 54-56) e 546 (DP 266)
para o grupo Fibromialgia e zero cm, 56 (IQ 55-56) e 894
(DP 144) respectivamente para o grupo Controle. Os
resultados das escalas de equilibrio mostraram dife-
renca estatisticamente significativa entre 0s grupos
(p=0000 para Berg e 0009 para escala ABC) com valores
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menores para 0 grupo Fibromialgia. Houve correlacao negati-
va entre dor e escala de Berg (r=-048, p=0,020) e escala ABC
(r=-056, p=0006) no grupo Fibromialgia. Houve correlagao en-
tre as escalas somente no GF (r=055, p=0007). Existe associa-
cdo entre falta de equilibrio e dor e entre falta de equilibrio e auto
confianca no equilibrio em mulheres com fibromialgia. Existe
uma associacao entre as escalas no grupo Fibromialgia.
Dor; Fibromialgia; Equilibrio Postural; Quedas

Acidentais, Medo, Eficacia.

RESUMEN | El estudio de las caidas y déficit de equilibrio ha
privilegiado a los mayores vy las personas portadoras de dolor
musculoesquelético. Aungue la fibromialgia presente factores in-
trinsecos que pueden estar asociados con las caidas (el dolor, la
depresion, la fatiga), pocos han estudiado el equilibrio y la caida
en este sindrome. El objetivo de este estudio fue verificar la aso-
ciacion entre el equilibriol, la autoconfianza en el equilibrio y el do-
lor en mujeres con y sin fibromialgia y verificar la asociacion entre
las escalas: de equilibrio de Berg vy la Activities-specific Balance
Confidence scale (escala ABC). Participaron del estudio 48 muije-
res con edades entre 40-59 afnos, siendo 22 con fibromialgia (GF)

INTRODUCTION

Fibromyalgia (FM) is a rheumatologic syndrome
characterized by chronic and diffused musculoskeletal
pain, associated with the presence of multiple tender
points over the body. Tenderness may be identified
when a pressure of approximately 4 kgt' by digital
pressure or 2,6 kg/cm?® is applied by algometer?. In
2010, simple, practical criteria for clinical diagnosis of
fibromyalgia suitable for use in primary and specialty
care, do not require a tender point examination and
provide a severity scale for characteristic fibromyalgia
symptoms were developed?.

Other symptoms include fatigue, sleep problems,
morning stiffness and psychological symptoms such
as anxiety, stress, depression*® and dyspnea®. The as-
sociation of these symptoms impacts the function-
ality of these patients’. Fibromyalgia is a persistent
and potentially debilitating disorder that can have a
devastating effect on the quality of life, impairing the
patient’s ability to work and participate in everyday
activities, as well as affecting relationships with fam-
ily, friends and employers®.

Diftuse pain may impair balance contributing to in-
crease the risk of falls. This has been reported in elderly
women, and risk of fall increased by 60% in those with
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y 26 asintomadticas que constituyeron el grupo de control (GO).
Se ha evaluado el equilibrio a través de la "Berg Balance Scale”
(escala de Berg), la autoconfianza en el equilibrio por la "Activities-
specific Balance Confidence scale (escala ABC)" y el dolor por la
Escala Visual Analdgica (EVA). El promedio de las puntuaciones
de dolor, escala Berg y ABC fueron respectivamente 54cm (DE
26), 55 (IQ 54-56) y 546 (DE 266) para el grupo Fibromialgia y
cero cm, 56 (IQ 5556 ) y 894 (DE 144 ) respectivamente para
el grupo de control. Los resultados de las escalas de equilibrio
mostraron diferencia estadisticamente significativa entre los gru-
pos (p = 0. 000 para Berg y 0. 009 para la escala ABC) con va-
lores menores para el grupo Fibromialgia. Hubo una correlacion
negativa entre el dolor y la escala de Berg (r =048, p=0020) y
la escala ABC (r=056, p=0006) en el grupo Fibromialgia. Hubo
una correlacion entre las escalas solo en el GF (r =055, p=0007).
Existe una asociacion entre la falta de equilibrio y el dolor y entre
la falta de equilibrio y autoconfianza en el equilibrio en mujeres
con fibromialgia. Existe una asociacion entre las escalas del gru-
po Fibromialgia.
Dolor; Fibromialgia; Equilibrio Postural; Caidas

Accidentales; Miedo; Eficacia.

chronic pain’. Brand ez al. who had observed that 49%
of rheumatic patients reported having suffered a fall and
25.2% had two or more falls over 12 months, suggested
that the musculoskeletal problems have been identified
as risk factor of fall'®. Studies indicate that female gen-
der shows higher prevalence and risk of falls'**2. Some
authors have identified other predictive factors, includ-
ing balance, time to react, cognitive state, presence of
urinary incontinence'?, age, presence of chronic pain,
and severity of comorbid diseases''. Another impor-
tant independent predictive factor is fear of falling’**’.

Individuals with FM may be at increased risk for
falls, since they share some risk factors (pain and
rheumatologic disease). FM is associated with balance
problems and increased fall frequency??2. Russek and
Fulk in a pilot study assessed postural control and bal-
ance self-efficacy in people with FM?* and Jones e7 al.
found that FM may affect peripheral and/or central
mechanisms of postural control®.

Some studies assessed the association between
balance and pain in patients with FM. The aim of
this study was to verify the association between bal-
ance, self-efficacy and pain in women with and with-
out fibromyalgia and verify the association between
Berg Balance Scale and Activities-specific Balance

Confidence scale (ABC scale).



METHODOLOGY
Sample

Our sample consists of 48 adult women aged be-
tween 40 and 59 years, divided into two groups:
Fibromyalgia Group (FG) (n=22) and Control Group
(CG) (n=26). FG constituted participants with the
tollowing characteristics: diagnosis of FM by a rheu-
matologist, fulfilment of the American College of
Rheumatology 1990 criteria for the classification
of fibromyalgia, and referral of the FM outpatient
clinic of the Physical Therapy course. CG consti-
tuted asymptomatic volunteers recruited by posters
placed around the university campus and invitation
to patients” companions. We excluded individuals
with comorbidities that could further compromise
the balance, such as diabetes, neurological diseases
(e.g. stroke, Parkinson’s disease), other musculoskel-
etal disorders (severe osteoarthritis, surgeries of the
hip and rheumatoid arthritis). We also excluded in-
dividuals who were treated for traumatic injuries in
the past six months, and people who practice regu-
lar physical activity. Finally, we excluded individuals
with non-corrected auditory or visual disabilities,
and with deficits of cognition or memory (dementia).
'The sample size was calculated to detect a 20% differ-
ence between groups in pain, with power of 80% and
significance level at 5%, resulting in 17 participants
per group. All recruited participants completed the
study and there was no missing data. The ethics com-
mittee for the analysis of research approved the study.
All participants were instructed on the purpose of
the study and provided written consent.

Procedures

'The study was conducted in the Department of Physical,
Speech and Occupational Therapy of the School of
Medicine at the University of Sao Paulo, throughout
the year of 2009.

Full evaluation of the participants were performed
by a previously trained physiotherapist and lasted for
60 minutes. All participants were assessed individu-
ally for their demographics and clinical history, and
were asked the number of falls over the last six months.
The validated Brazilian—Portuguese version of the
Fibromyalgia Impact Questionnaire (FIQ)** was
used to assess FG. This questionnaire measures symp-
toms of FM, as well as its impact on the quality of life.

FIQ_contains 19 questions related to ten items: physi-
cal function, work missed, well-being, capacity to work,
pain, fatigue, morning stiffness, sleep disturbance, anxi-
ety and depression. Higher scores indicate a greater im-

pact of fibromyalgia on the quality of life.
Assessment of Pain

Pain intensity during the evaluation was measured by
a visual analog scale (VAS)®, ranging from 0 to 10 cm;

higher scores correspond to more severe pain®.

Assessment of Balance and Balance
Self-Efficacy

Balance was measured using the Berg Balance
Scale (BBS)?. BBS was validated in Portuguese by
Miyamoto®. It assesses balance performance using 14
tests developed to simulate daily activities. Each item
receives scores from 0 to 4, where 0 means total in-
capacity, and 4 corresponds to no limitation (activity
performed without assistance, with confidence and in
proper time). The highest possible score is 56. Higher
scores suggest better equilibrium and functional inde-
pendence for daily normal activities.

Self-efficacy was assessed with the ABC Scale”.
It has a 16-item questionnaire that measures functional
activities (such as reaching objects placed at the level
of the eyes). Individuals are asked to report their con-
fidence in performing activities without losing their
balance. Scores vary from 0% (no confidence at all) to
100% (totally confident)*. Total scores are the average
of individual scores. Lower scores suggest decreased
self-efficacy and high risk of falls. Lajoie" found that
ABC Scale has a sensitivity of 84.4% and specificity of
87.5% when the cut-oft of 67% is used for predicting
risk of falls in the elderly.

Data Analysis

Data were summarized using descriptive statistics.
Normality was tested using the Shapiro Wilk test.
Variables with normal distribution were compared
using the T test. Variables with non-normal distri-
bution were compared through the non-parametric
Mann-Whitney U test.

For correlation analysis, Pearson tests were used for
variables with normal distribution, and the Spearman
(r) test for non-parametric variables. According to
Fleiss, the r value may be interpreted as follows: excellent
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correlation when r>0.75, moderate when 0.4<r<0.75,
and week when r<0.4%". The significance level adopted
was 5%. The statistical tests were performed with the
software, Statistica8.

RESULTS

Table 1 presents the mean and standard deviation
(SD) of demographic data. Statistically significant
differences were found for weight and body mass
index (BMI) (p<0.05). No significant differences
were seen in age and height. The total number of
falls in FG was double (n=18) that of CG (n=9).
The percentage of falls over the past six months was
about 66% for FG, while for CG it was 33%. During
assessment, participants with FM presented a mean
VAS score of 5.4 cm (SD 2.6), while those with CG

had no pain.

Table1.Social demographic and clinical features of patients in Fibromyolgia
group and Control group and Fibromyalgia Impact Questionnaire for
patients with Fibromyalgia

Variable FG (n=22) CG (n=26) pvallie
Mean+SD Mean+SD

Age (years) 48+40 47450 048
Height (m) 156006 158+006 o4
Weight (kg) 64793 587+5.2 0.007*
BMI** (kg/m? 263+34 23420 0.0008*
Pain (cm) 54126 0
Falls (n) 18 )
FIQ

Physical function 105 (59)

Well-being (days) 1

Work missed (days) 1

Capacity to work (cm) 7521

Pain (cm) 8117

Fatigue (cm) 84+16

Morning tiredness (cm) 6.7+31

Stiffness (cm) 7328

Anxiety (cm) 65+32

Depression (cm) 58+35

Total FIQ 59+29

*p<0.05; SD: standard deviation; BMI: body mass index; FIQ: Fibromyalgia Impact Questionnaire;
FG: Fibromyalgia group; CG: Control group

Table 2. Values for ABC and Berg Scales in both groups

Variables FG (n=22) CG (n=26) p-value
Balance self-efficacy

(Mean+SD) 546+266 894+144 0000001*
Balance

Median 55 56

(IQR) (54/56) (55/56) 0009*

*p<0.05; SD: standard deviation; BMI: body mass index; IQR: Interquartile range; FG: Fibromyalgia
group; CG: Control group
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Results of FIQ of FG are displayed in Table 1. Quality
oflife was impaired, with high mean values for pain, fatigue
and stiffness. Participants reported feeling well on average
of one day per week. They had reduced performance for
doing tasks, although absenteeism from work was rare.

Table 2 displays the results for the balance and bal-
ance self-efficacy . The values were significantly lower in
FG, in contrast to CG (p<0.005).

Figure 1 shows the association between balance and
pain in individuals with fibromyalgia during the time
of assessment. There is moderate negative correlation
(r,=-0.48,p=0.02) in FG.

Figure 2 shows the association between pain and
balance self-confidence during the time of assessment
in individuals with fibromyalgia. Moderate negative
correlation between variables (r, =-0.56, p=0.006).

Moderate positive correlation between BBS and
ABC Scales was found in Fibromyalgia Group, (r =0.55
and p=0.007) but not in Control Group (r =0.28 and
p=0.15) (Figure 3).

Correlation Pain and BBS score
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Figure 1. Association between pain and balance in individuals with
fibromyalgia
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Figure 2. Association between pain and balance self-efficacy in individuals
with fibromyalgia



Correlation Balance and Self Efficacy

ABC scale score
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Figure 3. Association between Berg Scale score and Activities-specific
Balance Confidence Scale in individuals with fibromyalgia

DISCUSSION

The present study showed that women with FM had
moderate pain, reduced balance self-efficacy for per-
forming activities of daily life and decreased functional
balance, and the values from both scales were signifi-
cantly lower in FG in contrast to CG, which may in-
crease risk for falls.

Patients with FM had lower scores in BBS; nine of
them had scores between 54 and 44, responding for 14
of the 18 falls reported by patients with FM. In CG,
only two women had score of 54; the remaining had
maximum values. According to Shumway-Cook and
Woollacott™, in the range from 56 to 54, each point
decreased in the BBS responds for an increased 3 to 4%
in the risk of falls; however, in the range of 54 to 46,
single point variations are associated with a 6 to 8% risk
change. Some women with FM had an increase in the
risk of falls of up to 60%. Differences in the BBS scores
for women with FM and controls were statistically sig-
nificant in the present study?”%.

Jones e al?**' found higher scores for ABC scale
(73.23,81.24) in Fibromyalgia Group. In contrast, the
present study shows lower values (54.6), suggesting
that the participants with FM have greater fear of fall-
ing compared to those in CG (89.4). Kressig ez al.'®
found, in the elderly, mean ABC Scale score of 51.8,
a similar result to ours’. Accordingly, we found that
individuals with FM had both reduced balance self-ef-
ficacy and impairment. Jones ez a/.?° who assessed bal-
ance performance with the Balance Evaluation-System
Test (BES Test) also describe a similar finding.

Armstrong ef al*® report that patients with rheu-
matologic diseases had increased risk of falls because
of joint problems in the lower limbs, resulting in

decreased mobility, impaired balance and decreased
postural stability. In a study that enrolled individuals
with rheumatoid arthritis, the authors reported that
presence of pain and weakness was associated with
falls over the past year in one-third of the sample.
Since rheumatologic disorders are associated with
falls, musculoskeletal disorders may be a risk factor as
well. Brand e a/’° found that fear of falling is also
commonly reported by individuals with rheumatologic
diseases; we found moderate negative association be-
tween scores in the VAS and ABC Scale, suggesting
that balance self-efficacy is negatively influenced by
pain severity. Jones e a/?® found correlation between
pain and ABC (»—0.55, p<0.01), but in another study
by them?, pain was not a predictive factor for fall.
Moderate negative association between pain and
functional balance was found in agreement with
findings of Leveille and colleagues’, who found that
pain increased the risk of falls, widespread pain and
chronic pain contribute to disabilities, and both types
of pain are associated with greater risk of fall in older

343, Foley et al.* found that pain, age, stiffness

women
and functional capacity were also correlated with risk
of falls among men and women in the age range of 50
to 80 years. However, when they adjusted for these po-
tentially confounding factors, pain remained a strong
independent risk factor for falls. Jones ez a/?' found
that pain was not a predictive factor for fall. However,
Leveille and colleagues’ discuss that pathway pain that
leads to fall, likely includes a psychological and physi-
ological factors (for example: pain alters reflex muscle
inhibition leading to prejudice to protective response
to fall. People who have chronic pain reduce their ac-
tivities and experience decline in strength and mobil-
ity. Chronic pain may interfere with attention that
is linked with ability to maintain postural control.)
All symptoms of fibromyalgia, such as pain, stiffness,
functional capacity and fear of fall, may have contrib-
uted to the decreased balance in the samples of the
present study.

For individuals with FM, moderate positive cor-
relation (r,=0.55 and p=0.007) was found between the
BBS and ABC Scales. Hatch and colleagues® also
found association between balance self-efficacy and
objective tests measuring balance, suggesting that in-
dividuals with low confidence may have real impair-
ments in postural control. Brand ez a/.'® observed a
moderate association between increased fear of falling
and lower Falls Efficacy Scale score. Balance test was
moderately related to balance self-efficacy, as measured
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by the ABC, in the subjects in study of Russek and
Fulk??. We did not find significant correlation in the
Control group.

These findings suggest that FM reduces balance and
may be associated with increased risk of falls, which
contributes to impairment in the quality of life of these
patients, as well as to the costs of this disorder to the
health system (aggregated costs of the falls)*’.

Accordingly, it is important that patients with FM
are adequately instructed to prevent falls. Additionally,
as a part of the treatment, they should be instructed to
exercise to improve their balance.

LIMITATIONS TO THE STUDY

'The limitations to the study were the small sample size
and the use only of scales to assess balance.

CONCLUSION

There are associations between poor balance with pain
and decreased self-efficacy in women with fibromyalgia.
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