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Abstract: Background: People with fibromyalgia (FM) experience a range of symptoms (chronic
widespread pain, fatigue, mood disorder, sleep problems, muscle stiffness) that promote
deterioration of physical condition and function. With impaired physical function, fear of falling
and risk of falling increases. This study evaluated physical function, self-perceived physical fitness,
falls, quality of life, and the degree of disability caused by FM according to fear and risk of falling
in Spanish adult women with FM. Methods: Cross-sectional study involving 84 Spanish adult
women with FM. Participants completed tests to assess their physical function and completed
questionnaires to evaluate self-perceived physical fitness, falls, the disabling effect of FM, quality of
life, fear of falling, and risk of falling. Nonparametric statistical tests were used to analyze possible
intergroup differences (Mann-Whitney U test) and correlations between variables (Spearman’s
Rho). Results: Women with a fear of falling and at risk of falling presented a worse performance in
physical tests, worse self-perceived physical fitness, greater number of falls, lower quality of life,
and greater degree of disability due to FM. Weak and moderate correlations were found for fear of
falling and fall risk and the variables of interest. However, no intergroup differences were found,
nor significant correlations in all variables. Conclusions: Women with FM who present fear of
falling and risk of falling tend to have worse performance in physical function tests, in addition to
worse self-perceived physical fitness, higher number of falls, poorer quality of life, and greater
disabling effect of FM.

Keywords: exercise; balance; HQRoL; physical activity; FMS

1. Introduction

Fibromyalgia (FM) is a rheumatic disease whose main symptomatology is
widespread chronic pain, fatigue, sleep disturbances, and functional symptoms [1,2].
Besides being considered a musculoskeletal condition [2], FM can have some significant
implications for mental health [3,4]. In fact, the pathogenesis of this disease is conditioned
by physical and physiological factors, such as the body’s ability to cope with physical
stress, alterations in muscle physiology, hormonal factors, and inflammatory markers, but
also by emotional-cognitive factors, personal experiences, and genetic predisposition
[2,5]. Although this pathology affects both men and women, the prevalence is much
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higher in women [6]. Age is also a risk factor, with a higher prevalence of this pathology
in older people [2].

The incidence of widespread pain, with some episodes of increased somatosensory
sensitivity [7], can make it difficult for FM sufferers to lead a regular life and can even be
disabling for some professional activities [8]. These difficulties may end up limiting the
life of the FM patient with marked losses of autonomy [9], and can even affect the patient’s
social relationships. Thus, it is common for FM patients to suffer a decrease in their quality
of life [10], and to have a negative perception of their own health due to the disease [11].

FM is associated with increased fall incidence and with greater fall risk and fear of
falling [12,13]. Due to its marked physical symptomatology, with generalized pain and
pain in specific areas being common, FM can have a major impact on the patient’s life,
limiting their mobility and their ability to perform activities of daily living [7,14]. These
physical limitations, such as gait difficulties or even gait impairment, are associated with
an increased fall risk [15]. In addition, patients with FM, due to the affectation of the
pathology and the negative impact that this disease has on mental health, may have a
worse perception of their own mobility and walking capabilities, which can be reflected
in an increased fear of falling, that has been shown to be more prevalent in FM patients
than in non-sufferers [16].

Both fear of falling and fall risk are relevant factors in people with FM. Firstly,
because the number of falls in patients with FM is associated with the severity of the
disease [17]. Secondly, both fear of falling and fall risk have been shown to be associated
with a variety of variables that go from the patient’s quality of life to their physical
condition and also the disabling effect of the disease [18]. Thus, in sufferers of this disease,
evidence supports the existence of associations of fear of falling with health-related
quality of life, perceived balance difficulties, disability due to the disease, reduced
performance in mobility assessment tests, and number of falls [15,16]. For its part,
increased fall risk in FM patients has been shown to be associated with the severity of the
disease, poor performance in physical fitness tests, and even social isolation [19,20].

Thus, the existing evidence suggests that FM patients who also have increased fall
risk or fear of falling may be more vulnerable in terms of loss of autonomy, ability to
perform activities of daily living, well-being, and overall health. Therefore, the objectives
of this study were to analyze physical function, perceived physical fitness, falls, health-
related quality of life, perceived health status, and the degree of disability due to the
disease in women with FM according to fear of falling and fall risk. The hypotheses of this
study were:

(1) Women with FM with fear of falling have worse physical test performance, a higher
number of previous falls, worse perceived physical condition, worse health-related
quality of life, worse self-perceived health, and a greater degree of disability due to
the disease than women without fear of falling.

(2) Women with FM at risk of falls have worse performance on physical tests, a higher
number of previous falls, worse perceived physical condition, worse health-related
quality of life, worse self-perceived health, and a greater degree of disability due to
the disease than women without risk of falls.

(3) There are correlations between physical function, perceived physical condition,
previous falls, health-related quality of life, self-perceived health, and degree of
disability due to the disease with fear of falling (assessed with the FES-I) and risk of
falling (assessed with the ABC Scale).

2. Materials and Methods
2.1. Design and Participants

This was a descriptive cross-sectional study of Spanish adult women with FM.
Participants were recruited through local and national FM associations. The
recommendations of the STROBE guidelines (Supplementary Table S1) for cross-sectional
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studies were followed [21]. The inclusion criteria were: being a woman over 18 years of
age, having been diagnosed with FM by a rheumatologist and meeting the diagnostic
criteria of the American College of Rheumatology [22], having the capacity to perform the
physical tests of the study, and reading, understanding and accepting the informed
consent of the study. Exclusion criteria were: (1) suffering from a pathology that
contraindicates the practice of exercise (the physical activity readiness questionnaire
(PAR-Q) was administered [23]); (2) suffering from a pathology requiring the use of
psychotropic drugs; (3) suffering from any neurodegenerative pathology such as
Parkinson’s, Multiple Sclerosis or similar; (4) not being able to complete the physical
fitness tests and/or not completing the study questionnaires.

The initial sample consisted of 96 women, although 12 of them did not meet the
inclusion criteria as they did not complete all the tests and questionnaires. The final
sample consisted of 84 adult women with FM from four Spanish locations: Caceres, Elche,
Madrid, and Palencia. This study was approved by the Bioethics and Biosafety Committee
of the University of Extremadura (approval number: 79/2018) following the ethical
guidelines of the Declaration of Helsinki.

2.2. Procedures

All the procedures described below were carried out by the participants between
January and April 2022, both the completion of the questionnaires and the physical tests.

Participants were required to complete a questionnaire with socio-demographic
questions including variables such as age, civil status, employment situation, smoking
status, drinking status, years since FM diagnosis, years with FM symptoms, and number
of falls.

Physical test

Time Up and Go (TUG): This test was performed in its 3-meter format, which has
been shown to be valid and reliable (ICC = 0.93) [24]. This test has been proven to be
related to the risk of falling in older adults [25]. Participants began sitting in a chair and,
at the ready signal, had to get up from the chair, walk a distance of 3 m, make a 180° turn,
return to the chair, and sit down. The time to complete the whole process was timed. This
test was also performed in its imagined version (i-TUG), at the voice of ready and go, the
participant had to visualize that she was performing the test in an imagined way and say
“Go” at the moment she mentally completed it. In addition, the test was performed in a
dual task version (Dual TUG), the participants had to perform the test while counting
down two by two from the number 50. With the results in TUG and i-TUG, the Delta TUG
ratio, a measure related to the risk of falling, was calculated with the formula: [(Time in
TUG realized - Time in i-TUG/(Time in TUG realized - Time in i-TUG)/2)]*100 [25].

Four Step Square Test (FSST): This test is used to assess dynamic stability and
coordination. Four squares numbered 1 to 4 were made with adhesive tape on the floor.
The participants started at square number 1, faced square number 2, and as fast as
possible, when they were given the go signal, they had to move from square number 1 to
square numbers 2, 3, and 4 and back to square 3, 2 and 1 without touching the adhesive
tapes and with both feet touching the floor before changing squares. This test was found
to be valid and reliable (ICC = 0.98) [26,27]. Two measurements were made, and the best
result was taken as valid.

Walking speed. Two walking speed tests were performed: 4 m Walking Test (4 m
Walking Test, 4mWT) [28] and 30 m Walking Test (30 m Walking Test, 30mWT) [29], both
have been shown to be valid and reliable tests (ICC = 0.97 and ICC = 0.93, respectively). In
a flat, unobstructed corridor, participants had to walk the indicated distances at maximum
walking speed. Two measurements were performed, and the best result was taken as the
valid one.
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Six min Walking Test (6mWT): This test measures the maximum distance participants
could walk in 6 min. A rectangular circuit of 45.7 m was performed [30]. This test was
found to be valid and reliable (ICC = 0.92, SEM = 23.5, MDC = 65.2) [24].

The 30” Sit to Stand: This test assesses lower body strength. The test consisted of
counting the number of times the participants managed to sit down and stand up from a
chair within 30 s. Participants began sitting in the chair with their backs against the
backrest, arms crossed at the chest, and feet flat on the floor. This test was shown to be
valid and reliable (ICC = 0.91, SEM = 0.91, MDC = 2.52) [31]. The test was also performed
in a dual task version (Dual Sit to Stand), participants had to perform the test while
counting down 2 by 2 from the number 100. The test was also performed in its 5 repetitions
version (5 reps Sit to Stand), timing the time it took participants to perform 5 repetitions
to the go signal.

Maximum Handgrip Strength and Strength/Weight Ratio: Handgrip strength was
assessed (ICC = 0.95, SEM = 1.46, MDC = 4.04) using a TKK 5101 Grip-D digital
dynamometer; Takey, Tokyo, Japan [32]. Two measurements were taken per hand. The
best performance was taken to determine the Strength/Weight Ratio, the maximum force
of each participant was divided by her weight.

The 30” Biceps Curl Test: Test evaluates the strength of the upper limbs. It consisted
of counting the number of repetitions that the participants could perform, lifting a 2 kg
dumbbell in flexion extension of the arm in a 30 s frame. This test was found to be valid
and reliable (ICC=0.92, SEM = 1.1, MDC = 3.2) [31].

Sit and Reach: Test to assess lower limb flexibility. The chair sit and reach test is a
valid and reliable test in women with FM (ICC = 0.94, SEM = 3.1, MDC = 8.7) [24]. Seated
in a chair with one leg extended, the participant had to lean forward and slide her hands
down the extended leg in an attempt to reach or exceed the tip of her foot. Missing or
excess centimeters to the toe were recorded. Negative values indicated that the participant
did not reach the toe. Two measurements were taken per limb, taking the best value of the
four measurements.

Back Scratch: A test to assess the flexibility of the upper limbs, measuring the total
range of motion of the shoulder. It is a valid and reliable test in women with FM (ICC =
0.96, SEM = 2.8, MDC =7.7) [24]. The distance between the fingertips was measured when
trying to bring them together behind the back. Missing centimeters (negative score) or
excess centimeters (positive score) to bring the two fingertips together were recorded. Two
measurements were made per side, and the best value was taken.

Questionnaires

Self-Reported Fitness: This was assessed with the International Fitness Scale (IFIS).
An instrument composed of five Likert-scale items on the participants’ perceived physical
fitness. This scale asks participants about general fitness, cardiorespiratory fitness,
muscular strength, speed—agility, and flexibility. Response options range from 1 to 5,
where 11is “Very poor” and 5 is “Very good”. The IFIS total score ranges from 5 to 25. This
instrument has been validated in women with FM [27].

Fibromyalgia Impact Questionnaire Revised (FIQ-R): This questionnaire assesses the
degree of disability or the impact of the disease on daily life in people with FM. It contains
21 items related to symptoms and problems resulting from FM with scores ranging from
0 to 10, where 0 is the absence of problems, and 10 is the existence of problems of the
greatest intensity. The possible scores range from 0 to 100, with 100 being the greatest
degree of disability due to the disease. However, this tool is composed of various domains:
functions (these are the first 9 items and can have a score between 0 and 30), global impact
(two items, can take values between 0 and 20), and symptoms (the last 10 items, which
can take scores between 0 and 50). The instrument is valid and reliable in women with FM
(Cronbach’s alpha = 0.93) [33] and has been validated in its version in Spanish [34].

Risk of falling: This was assessed with the Activities-Specific Balance Confidence
Scale (ABC Scale). This scale consists of 16 items in which participants are asked about
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their confidence in their balance in different situations, with possible responses ranging
from 0% to 100% confidence. Thus, the total score ranges from 0% to 100% of total
confidence in balance. Percentages below 67% are considered as a high risk of falling [35].
A continuous variable was created with the overall ABC Scale score and another
dichotomous variable (Risk of Falling) in which participants were grouped into those who
were at risk of falling (Yes: ABC Scale <67%) and those who were not (No: ABC Scale >
67%). The ABC Scale is validated in its Spanish version [36].

Fear of Falling: This was assessed with the Fall Efficacy Scale-International (FES-I). A
questionnaire composed of 16 items in which participants are asked about their level of
concern about falls in activities of daily living, with possible responses: 1 (not very
concerned) to 4 (very concerned). The FES-I can take values from 16 (not worried at all) to
64 (very worried). Scores equal to or higher than 24 are considered to indicate fear of
falling. Two variables were created, a continuous variable with the FES-I score and a
dichotomous variable (Fear of Falling) in which participants were grouped into those who
were afraid of falling (Yes: FES-I > 24) and those who were not (No: FES-I < 24). This
questionnaire is valid and reliable (ICC = 0.96) [37-39] and has been validated in its
Spanish version [39].

2.3. Statistical Analysis

The Kolgomorov-Smirnov test was used to analyze the distribution, followed by the
categorical variables of the study. The characterization of the sample was performed
through a descriptive analysis by calculating the median and interquartile range (IQR) in
the variables: age, BMI, waist:hip ratio, years since diagnosis, years with symptoms, IFIS
Score, FIQ-R Score, pain VAS, ABC Scale, FES-I Score, EQ-5D-5L Index, and EQ-5D-5L
VAS. In addition, the absolute and relative frequencies presented by the sample in the
categorical variables, civil status, employment situation, education level, smoking status,
drinking status, fear of falling, and risk of falling, were presented. To test for possible
intergroup differences in body composition, physical function, self-perceived physical
fitness, quality of life, and the impact of FM (degree of disability due to the disease) as a
function of fear of falling and risk of falling, the Mann-Whitney U test was used. Finally,
Spearman’s rho was calculated to analyze the correlations between the above-mentioned
variables and the total scores on the FES-I and ABC Scale. A p-value of p < 0.05 with
Bonferroni correction was assumed as the significance level. IBM SPSS Statistical v.25
software was used for all analyses.

3. Results

Following the results found in the Kolgomorov-Smirnov test, it could not be
assumed that the study variables followed a normal distribution.

The descriptive analysis performed to characterize the sample is shown in
Supplementary Table S2. The median age of the participants was 57 years (IQR =12), with
a median of 12 years (IQR = 12) since being diagnosed with FM and 20 years (IQR = 20)
since the onset of pathology-related symptoms. The sample had a median number of falls
of 1 (IQR = 3) in the previous four months. The impact or degree of disability due to FM,
according to the FIQ-R, was 62.1 points (IQR = 28), with a median pain of 6.6 (IQR = 2.0)
on the VAS. They had low confidence in their balance, with a median ABC Scale score of
57.7% (IQR = 28.6), almost 10 percentage points below the set point for risk of falling (67%).
In addition, they also had elevated fear of falling scores, the median score on the FES-I
was 36.5 points (IQR = 15.8), 12.5 points above the cut-off point for fear of falling. Health-
related quality of life, according to the EQ-5D-5L Index, was very low, with a median score
of 0.170 (IQR = 0.352). Perceived health was also low, with a median score of 50.0 points
on the EQ-5D-5L VAS. Finally, 83.3% of the participants had a fear of falling, and 69.0%
were at risk of falling (Figure 1).
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31.0

Risk of Falls Fall Fear

69.0
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Figure 1. Risk of falls and fall fear proportions in the participants.

Although people with a fear of falling (29.3 vs. 25.8, p = 0.104. rho: 0.170, p = 0.190)
and risk of falling (29.3 vs. 28.0, p = 0.762. rho: -0.076, p = 0.552) showed a higher BMI than
people with no fear of falling or risk of falling, no significant differences were found. The
same was found for the waist:hip ratio (fall fear: 0.87 vs. 0.86, p = 0.326. rho: -0.036, p =
0.770; falling risk: 0.87 vs. 0.86, p = 0.806. rho: 0.029, p = 0.808).

People with a fear of falling had a higher median number of falls in the months prior
to testing than people without a fear of falling. However, no significant differences were
found (0.5 (2) vs. 1.0 (3.0), p = 0.157). A moderate direct correlation was found between the
number of falls and the FES-I score (rho: 0.537, p <0.001). Similarly, those at risk of falling
had a higher median number of falls than those not at risk of falling (2.0 (4) vs. 1.0 (1.0), p
=0.037). An inverse correlation was found between the number of falls and the ABC Scale
scores (rho =-0.335, p = 0.003).

Table 1 shows the performance of the participants in the physical tests according to
whether they had a fear of falling on the FES-I. Better performance in all physical tests was
observed in women without fear of falling. However, the differences were not statistically
significant. Moderate statistically significant correlations were found between FES-I scores
and performance on some physical tests: TUG (rho: 0.406, p <0.001), Dual TUG (rho: 0.419,
p <0.001), FSST (rho: 0.363, p = 0.001), 30” Sit to Stand test (rho: —0.375, p < 0.001) and 5
reps Sit to Stand (rho: 0.356, p = 0.001). Individuals with a higher FES-I score had increased
times on the TUG, Dual TUG, FSST, and 5 reps Sit to Stand, while they performed fewer
repetitions on the 30” Sit to Stand test.

Table 1. Comparisons in physical fitness test performance as a function of fear of falling.
Correlations between physical test performance and Fall Efficacy Scale-International.

Variables

Fear of Falling (FES-I)
Yes (n=70) No (n=10)
Mdn (IQR) Mdn {IQR) P rho pt

i-Time Up and Go test (s)
Time Up and Go test (s)
Delta Time Up and Go test
Dual Time Up and Go test (s)
Four Step Square test (s)

4 m Walking test (s)

30 m Walking test (s)

6 min Walking test (m)

30” Sit to Stand test (rep)

525 (2.79) 469 (2.21) 0.242 0.187  0.0.97
770  (326) 658 (1.21) 0.123 0406  <0.001 **
945 (13.04) 1024 (7.87) 0.919 0154  0.172
925 (477) 7.70  (2.07) 0.078 0419  <0.001 **
733  (244) 548 (2.24) 0.022 0363  0.001*
270 (0.77) 226  (0.63) 0.156 0255  0.024
1915 (725) 17.35 (5.31) 0.250 0170  0.142
483 (159) 510  (203) 0.381 -0.168  0.147
10 () 2 (2 0.045 -0375  0.001*

Dual 30” Sit to Stand test (rep) 9 3) 11 1) 0.035 -0.323 0.003
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5 reps Sit to Stand test (s) 13.50 (5.00) 12.38 (2.00) 0.120 0.356 0.001 *
Max Strength Handgrip (kg) 225  (6.8) 243 (7.0) 0.103 -0.291 0.103
Max Strength/Weight Ratio 029 (0.12) 039 (0.13) 0.004 -0.345 0.009
30" Biceps Curl test (rep) 14 6) 17 6) 0.060 -0.203 0.008
Functional reach test (cm) 345 (135) 353 (9.9 0.948 0.014 0.902
Sit and Reach (cm) -2.0 (10.5) 40 (16.8) 0.051 -0.320 0.005
Back Scratch (cm) -4.5 (14) -0.3  (7.6) 0.087 -0.206 0.066
n (participants); Mdn (median); IQR (interquartile range); p (p-value from Mann-Whitney U test,
Bonferroni correction p < 0.007); tho (Spearman rho); pt (p-value from Spearman rho, Bonferroni
correction p <0.007); * (p <0.007); ** (p < 0.001); FES-I (Fall Efficacy Scale-International. 16, no concern
about falling; 64, severe concern about falling); Yes (FEI-I Score > 24); No (FES-I Score <24); i
(imagined); s (seconds); m (meters); rep (repetitions); Max (maximum); cm (centimeters).
Women without fear of falling presented a higher perception of their physical
condition (17 vs. 12, p = 0.001), a better health-related quality of life (0.464 vs. 0.159, p <
0.001), a better perception of their health (65.0 vs. 49.0, p = 0.29) and a lower impact or
degree of disability on their life due to FM (36.5 vs. 64.7, p < 0.001). Except for the EQ-5D-
5L Score (p = 0.029), significant differences were found for all other variables. In addition,
moderate and statistically significant correlations were found between the FES-I scores
and the IFIS, EQ-5D-5L Index, and FIQ-R and all its dimensions (p < 0.001) (Table 2).
Table 2. Comparisons of self-perceived physical fitness, health-related quality of life, and the impact
or degree of disability due to fibromyalgia as a function of fear of falling. Correlations between the
above variables and Fall Efficacy Scale-International Score.
Fear of Falling (FES-I)
Variables Yes (n=70) No (n =10)
Mdn (IQR) Mdn (IQR) [4 rho pt
IFIS (Score 5-25) 12 4) 17 4) 0.001 * -0.572  <0.001 **
EQ-5D-5L Index 0.159 (0.291) 0.464 (0.226) <0.001 ** -0.560 <0.001 **
EQ-5D-5L VAS 490 (36.5) 65.0 (20.3) 0.029 -0.295 0.008
FIQ-R Function (Score 0-30) 18.7  (10.3) 8.0 (10.5) <0.001** 0.689  <0.001 **
FIQ-R Impact (Score 0-20) 13.0 (6.0 3.0 (12.0) 0.003 * 0.639 <0.001 **
FIQ-R Symptoms (Score 0-50) 345 (10.0) 25.0 (6.3) 0.001 * 0.676  <0.001 **

FIQ-R (Score 0-100)

647 (233) 365 (28.5) <0.001* 0731 <0.001**

n (participants); Mdn (median); IQR (interquartile range); p (p-value from Mann-Whitney U test,
Bonferroni correction p < 0.007); rtho (Spearman rho); pt (p-value from Spearman rho, Bonferroni
correction p <0.007); * (p <0.007); ** (p < 0.001); FES-I (Fall Efficacy Scale-International. 16, no concern
about falling; 64, severe concern about falling); Yes (FEI-I Score > 24); No (FES-I Score <24). FIQ-R
(Fibromyalgia Impact Questionnaire Revised. From 0 to 100 indicating the lowest to highest degree
of disability due to the disease); EQ-5D-5L Index (EuroQol. 1: the best state of health. 0: death.
Negative values indicate conditions worse than death); EQ-5D-5L VAS (0: the worst health. 100: the
best state of health).

Although it was found that people with no risk of falling performed better in all
physical tests than people with no risk of falling, except for the 30” Biceps Curl test (15 vs.
14, p = 0.834), no significant differences were found between groups in most tests,
differences were found in the Sit and Reach test, where those with no risk of falling had
greater flexibility than those at risk of falling (0.5 vs. -7.5, p = 0.002). Although weak to
moderate correlations were found between the physical tests and ABC Scale scores, these
were not statistically significant (Table 3).
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Table 3. Comparisons in physical test performance as a function of fear of falling. Correlations
between physical test performance and Activities-Specific Balance Confidence Scale.

Risk of Falling (ABC Scale)

Variables Yes (n =58) No (n=26)

Mdn (IQR) Mdn (IQR) p rho pt
i-Time Up and Go test (s) 527 (2.68) 517 (2.94) 0.985 -0.074  0.506
Time Up and Go test (s) 793 (3.34) 658 (2.06) 0.017 -0.269 0.013
Delta Time Up and Go test 10.31 (13.70) 7.29 (8.60) 0.056 -0.133  0.229
Dual Time Up and Go test (s) 990 (4.74) 820 (3.08) 0.040 -0.240 0.028
Four Step Square test (s) 744  (242) 652 (2.31) 0.077 -0.256  0.019
4 m Walking test (s) 278 (091) 247 (0.53) 0.025 -0.225 0.042
30 m Walking test (s) 19.59 (6.10) 1847 (5.16) 0.302 -0.084 0.460
6 min Walking test (m) 467 (143) 505  (201) 0.227 0.136  0.228
30” Sit to Stand test (rep) 10 4) 11 4) 0.097 0.257  0.018
Dual 30” Sit to Stand test (rep) 9 4) 10 (2) 0.444 0.196  0.074
5 reps Sit to Stand test (s) 13.63 (6.00) 12.39 (4.00) 0.026 -0.276  0.012
Max Strength Handgrip (kg) 22.0 (6.5) 23.9 5.1) 0.174 0.218  0.046
Max Strength/Weight Ratio 030 (0.13) 034 (0.15) 0.336 0.184 0.160
30” Biceps Curl test (rep) 15 (7) 14 (8) 0.834 -0.013  0.904
Functional reach test (cm) 328 (13.6) 355 (11.5) 0.117 0.083  0.451
Sit and Reach (cm) -4.0 (12.5) 20 (12.3) 0.002 * 0266  0.016
Back Scratch (cm) -7.5  (15.0) 0.5 (7.5) 0.003 0.269  0.013

n (participants); Mdn (median); IQR (interquartile range); p (p-value from Mann-Whitney U test,

Bonferroni correction p < 0.007); tho (Spearman rho); pt (p-value from Spearman rho, Bonferroni

correction p <0.007); * (p <0.007); ABC (Activities-Specific Balance Confidence Scale. 0: Not confident

at all; 100: completely confident); Risk of Falls (Yes: ABC Scale < 67.0; No: ABC Scale > 67.0); i

(imagined); s (seconds); m (meters); rep (repetitions); Max (maximum); cm (centimeters).

Finally, people who were not at risk of falling showed a higher perception of their

physical condition (15 vs. 12, p = 0.001), a better health-related quality of life (0.306 vs.

0.134, p = 004), a better perception of their health (60.0 vs. 45.5, p = 0.001) and a lower

impact or degree of disability on their life due to FM (36.5 vs. 64.7, p = 0.001). In addition,

moderate and statistically significant correlations were found between ABC Scale scores

and: IFIS, EQ-5D-5L Index, EQ-5D-5L VAS Score, FIQ-R, and all its dimensions (p < 0.001)

(Table 4).

Table 4. Comparisons of self-perceived physical fitness, health-related quality of life, and the impact

or degree of disability due to fibromyalgia as a function of risk of falls. Correlations between these

variables and ABC Scale.

Risk of Falling (ABC Scale)
Variables Yes (n=58) No (n =26)
Mdn (IQR) Mdn (IQR) p rho pt

IFIS (Score 5-25) 12 (4) 15 %) 0.001 * 0.446  <0.001 **
EQ-5D-5L Index 0.134 (0.306) 0.306 (0.304) 0.004 0479 <0.001 **
EQ-5D-5L VAS 45,5 (30.0) 60.0 (25.5) 0.001 * 0439 <0.001 **
FIQ Function (Score 0-30) 18.7 (8.2) 11.3  (11.6) 0.001 * -0.578 <0.001 **
FIQ-R Impact (Score 0-20) 13.0 (6.0 8.5 (12.3) 0.010 -0.412  <0.001 **
FIQ-R Symptoms (Score 0-50) 34.8 (8.4) 265 (14.1) 0.002 * -0.531 <0.001 **
FIQ-R (Score 0-100) 65.5 (22.6) 46.6 (33.7) 0.001 * -0.580 <0.001 **

n (participants); Mdn (median); IQR (interquartile range); p (p-value from Mann-Whitney U test,
Bonferroni correction p < 0.007); tho (Spearman rho); pt (p-value from Spearman rho, Bonferroni
correction p < 0.007); * (p < 0.007); ** (p < 0.001); ABC (Activities-Specific Balance Confidence Scale.
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0: Not confident at all; 100: completely confident); Risk of Falls (Yes: ABC Scale <67.0; No: ABC Scale
> 67.0). FIQ-R (Fibromyalgia Impact Questionnaire Revised. From 0 to 100 indicating the lowest to
highest impact or degree of disability due to fibromyalgia); EQ-5D-5L Index (EuroQol. 1: the best
state of health. 0: death. Negative values indicate conditions worse than death); EQ-5D-5L VAS (0:
the worst health. 100: the best state of health).

4. Discussion

The current study aimed to explore the association between having high levels of fear
of falling and fall risk and variables such as physical function assessed through physical
fitness tests, perceived physical function, health-related quality of life, and degree of
disability due to FM. The main finding was that women with FM with higher levels of fall
risk or fear of falling had significantly lower levels of self-perceived physical function,
health-related quality of life, and degree of disability due to FM. Regarding this test, the
overall score and all dimensions (function, overall impact, and symptoms) were found to
be significant between those FM patients with a fear of falling and/or fall risk and those
without them, which confirms hypotheses 1 and 2 of this investigation. Additionally, the
physical function tests, fear of falling, and risk of falling were related to the performance
in the timed-up and go test, the four step square test, 4 m walking test, 30 s chair to stand
test, handgrip strength, and sit and reach test, which confirms hypothesis 3 of this study.

Risk of falling is a crucial variable among women with FM due to the high prevalence
of falls [40], risk of falling [20], and high levels of fear of falling [16]. It was suggested that
the patterns of falls in people with FM are similar to those observed in middle-aged and
older adults, involving factors like dizziness or weakness [40]. Apart from those, physical
function issues play a significant role in the fall experiences of people with FM, being
especially relevant to those variables related to gait and balance, which are often severely
impaired in women with FM [41,42].

The consequences of falling in women with FM are severe. Apart from the evident
economic and social burden of falling, experiencing falls often leads to increased fear of
falling and the risk of abandoning usual activities that they used to perform before falling.
Our results showed that 87% of the women included in the study had higher levels of fear
of falling, which was in line with previous research [16,43]. Those with FM who have
experienced falls also have a high risk of developing a fear of falling. Thus, they face
situations where they desire to maintain their regular activities, but they are aware that
doing so may result in falls [40].

The term kinesiophobia emerged to refer to an irrational and debilitating fear of
movement due to perceived vulnerability to injury [44]. This fear is often associated with
higher pain intensity, disability, and lower quality of life in patients with chronic pain and
may mediate the relationship between pain intensity and self-reported disability [45,46].
A previous study explored the associations between fear of falling and kinesiophobia. It
was found that there was a strong correlation between the score of the FES-I and the TSK-
11, while the association was not observed in healthy women. Furthermore, kinesiophobia
was also associated with the degree of disability due to FM, timed-up and go, or the ability
to climb stairs [43]. Therefore, assessment of fear of falling in clinical practice is crucial to
identify barriers to participation in activities of daily living and physical activity
interventions. Furthermore, randomized controlled trials that aim to improve the fear of
falling are encouraged. A previous study reduced by =20% the fear of falling of women
with FM through an 8-week intervention based on exergames [47].

In terms of practical applications, the results of this study are relevant for health care
and physical activity professionals to better understand the relationships between fear of
falling and risk of falling with actual and perceived limited physical function, poorer
quality of life, and a greater degree of disability in women with FM. This will help to
ensure that in programs focused on this population, aspects such as reducing the fear of
falling and the risk of falls become priority objectives because of their proven relationship
with physical function and health-related quality of life. In terms of practical applications
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in the scientific field, the results of this study provide scientifically supported data for
science-based decision-making, helping to understand that limited physical function or
poorer perceived physical fitness in women with FM is associated with a greater fear of
falling and risk of falling and that these fear and risk is related to lower physical function
and perceived physical function.

The current study has several limitations. First, this is a cross-sectional study, so it
was not possible to use the results to predict subsequent falls. Second, the sample size was
fully comprised of women, so the results cannot be extrapolated to men. Furthermore, the
sample was heterogeneous in terms of the degree of disability due to the disease, years
since the diagnosis, or physical fitness level. Some variables, such as the age of the
participants, could have affected the results. It would be necessary to enlarge the sample
in order to implement statistical models to analyze the effects of other variables on the
relationships studied in this research. Therefore, further research is needed to explore
these associations in more detail and to investigate potential mechanisms underlying
these relationships.

5. Conclusions

The present research found that women with FM who suffer from fear of falling and
are at risk of falling tend to have worse performance in physical function tests.
Additionally, women with this pathology who have a fear of falling or fall risk were
shown to have worse self-perceived physical fitness, a higher number of falls, poorer
quality of life, and a greater degree of disability due to FM.
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