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Resumen
Introducción: La fibromialgia es un síndrome caracterizado por dolor crónico, fatiga y alteraciones en la marcha y el equilibrio, que 

podrían contribuir al miedo a caerse. El objetivo principal de este estudio fue analizar la relación entre los parámetros de la marcha y el 
miedo a caerse en personas con fibromialgia.

Pacientes y métodos: Estudio observacional realizado en asociaciones y centros especializados de fibromialgia. Se recogieron datos 
sociodemográficos, antropométricos, de estilo de vida y variables clínicas relacionadas con la enfermedad. El miedo a caerse se evaluó 
mediante la versión española del cuestionario Escala Internacional de Eficacia ante Caídas (FES-I), y los parámetros de la marcha se ana-
lizaron con el sistema OptoGait®.

Resultados: Participaron 125 personas con diagnóstico de fibromialgia, el 95.2  % eran mujeres. La puntuación media en el FES-I fue de 
37.15 ± 11.57. Se observaron niveles más altos de miedo a caerse en personas inactivas laboralmente y en aquellas con depresión, apnea 
del sueño o diabetes. Además, el miedo a caerse se asoció de forma significativa con 3 parámetros de la marcha: propulsión (r = 0.259; 
p = 0.004), elevación del pie (r = 0.198; p = 0.033) y desequilibrio (r = -0.241; p = 0.007).

Conclusión: Los resultados sugieren una asociación entre el miedo a caerse y parámetros específicos de la marcha en personas con fibro-
mialgia, lo que subraya la necesidad de futuros estudios para explorar los mecanismos implicados y su impacto en la prevención de caídas.
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Abstract
Introduction: Fibromyalgia is a syndrome characterized by chronic pain, fatigue, and gait and balance impairments, which may con-

tribute to fear of falling. The aim of this study was to analyze the relationship between fear of falling and gait parameters in individuals 
with fibromyalgia.

Patients  and methods: An observational study was conducted in fibromyalgia associations and specialized centers. Sociodemographic, 
anthropometric, lifestyle, and clinical data related to the disease were collected. Fear of falling was assessed using the Spanish version of the 
Falls Efficacy Scale-International (FES I), and gait parameters were analyzed using the OptoGait® system.

Results: A total of 125 individuals diagnosed with fibromyalgia participated; 95.2  % were women. The mean FES-I score was 37.15 ± 11.57. 
Higher levels of fear of falling were observed in  individuals not engaged in paid work, and those with depression, sleep apnea, or diabetes. 
In addition, fear of falling was significantly associated with 3 gait parameters: propulsion (r = 0.259; p = 0.004), foot clearance (r = 0.198; 
p = 0.033), and instability (r = -0.241; p = 0.007).

Conclusion: The results suggest an association between fear of falling and specific gait parameters in individuals with fibromyalgia, 
highlighting the importance of considering this factor in patient assessment and therapeutic management.

http://dx.doi.org/10.20986/revesppod.2025.1745/2025
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Introduction

Fibromyalgia (FM) is a disease of unknown cause characterized by 
chronic widespread musculoskeletal pain, accompanied by fatigue, 
sleep disorders, headaches, and emotional disturbances1. Its global 
prevalence is 2.10 %, with higher figures reported in Spain (2.40 %) 
and in the Valencian Community (3.69 %). It mainly affects women 
between 40 and 49 years of age, with a female-to-male ratio of 21:12.

Although its etiology is not fully understood, it has been linked 
to alterations in pain perception and stress response, involving neu-
rochemical imbalances in serotonin, substance P, growth hormone, 
and cortisol, leading to abnormal processing of sensory signals and 
a reduced pain threshold1,3. Several risk factors have been identi-
fied, including female sex, low educational level, reduced income, 
and comorbidities such as irritable bowel syndrome, rheumatoid 
arthritis, migraines, sleep disorders, and psychological disturbanc-
es such as anxiety and depression4.

FM significantly impacts functionality, particularly in the lower 
limbs, where limitations derived from pain and fatigue promote a 
sedentary lifestyle and increase the risk of disability5. Foot involve-
ment is of particular relevance, as it produces pain6–8 and is associ-
ated with a marked reduction in quality of life8. Reported alterations 
include joint stiffness7, hallux degeneration7, painful trigger points7,9, 
and peripheral neuropathies10,11, which not only intensify pain but 
also may compromise gait and stability.

Gait, as an essential motor function, requires coordination, 
strength, balance, and reaction time12.In individuals with FM, dis-
turbances such as slowness, bradykinesia, reduced step length, and 
balance problems have been observed5,13. These deficits resemble 
the gait pattern seen in older adults and may increase the risk of 
falls. As a consequence, persistent fear of falling may develop, which 
negatively affects autonomy and quality of life14.Although both gait 
impairment and risk of falls in FM have been documented, the direct 
relationship between objective gait parameters and fear of falling has 
not been clearly established. Therefore, the main objective of this 
study was to analyze this relationship in individuals with FM.

Patients and methods

Study design

We conducted a cross-sectional observational study from 
December 2024 through April 2025 in associations and specialized 
FM centers in Alicante and Murcia (Spain). The present paper was 
designed and conducted in accordance with the STROBE guidelines 
for observational studies15. The research followed the principles of 
the Declaration of Helsinki16,17.

Study population

Subjects were recruited consecutively as they attended the par-
ticipating centers and met the inclusion and exclusion criteria.

Inclusion criteria: individuals with a clinical diagnosis of FM, 
aged ≥ 18 years, able to walk at the time of assessment, and who 
signed informed consent. Exclusion criteria: individuals with cogni-
tive impairment, severe mental disorders, or a recent history (within 
the last 6 months) of surgery or musculoskeletal injuries in the lower 
limbs that limited ambulation.

Variable measurement

Data collection was performed by podiatrists with more than 
5 years of clinical experience, during an individual consultation with 
each participant, lasting approximately 15 minutes.

Collected data included sociodemographic variables (sex, age, 
educational level, marital status, employment status), anthropo-
metric measures (weight, height, body mass index [BMI]), lifestyle 
habits (tobacco use, physical activity level), and clinical variables 
related to FM (family history, time since first symptoms, disease 
duration, age at diagnosis, diagnostic latency, comorbidities, and 
current treatment).

BMI was calculated as weight/height2 and classified according 
to WHO criteria: underweight (<18.5), normal weight (18.5–24.9), 
overweight (25–29.9), and obesity (≥30)18. Participants were con-
sidered physically active if they engaged in at least 150 minutes of 
moderate-intensity aerobic activity per week, in line with WHO rec-
ommendations. Moderate activity was defined as that which increas-
es heart rate and breathing but still allows conversation, such as brisk 
walking, light swimming, gentle cycling, social dancing, or house-
hold chores requiring effort19.

Fear of falling was assessed with the validated Spanish version of 
the Falls Efficacy Scale-International (FES-I)20, composed of 16 items 
scored from 1 (not at all concerned) to 4 (very concerned), with a 
total score ranging from 16 to 64, where higher scores indicate great-
er concern about falling.

Gait analysis was performed using the OptoGait® system21, con-
sisting of 2 parallel bars (emitter and receiver) separated by 1.5 m 
and equipped with 96 infrared sensors. The GAIT TEST protocol was 
applied, in which participants walked in their usual footwear, at a 
comfortable and natural pace. They were instructed to start walk-
ing before reaching the system, cross the sensorized section, and 
continue at least 3 steps beyond the bars, to ensure reliable measure-
ment. The total path allowed recording of approximately 50 steps 
per participant, providing a precise and representative assessment 
of gait pattern.

Gait parameters evaluated with OptoGait® included: swing 
phase (s), step time (s), velocity (m/s), foot clearance (cm), step 
length (cm), stride length (cm), cadence (steps/min), asymmetry 
between right and left steps ( %), double support time (s), contact 
phase (s), flat-foot phase (s), and propulsion phase (s).

Sample size

Sample size calculation was performed using software devel-
oped by the Clinical Epidemiology and Biostatistics Unit of Com-
plejo Hospitalario Universitario de A Coruña, Universidade da Coruña 
(Galicia, Spain) (www.fisterra.com). The calculation considered an 
estimated national prevalence of 2.4 %, a 95 % confidence level, 
5 % precision, and an expected proportion of 6 %. Considering 
Spain’s population of 48,946,035 as of October 1, 2024, accord-
ing to the National Statistics Institute, a sample of 96 individuals 
with FM (87 cases + 10 % loss) was required.

Statistical methods

Statistical analysis was performed using IBM SPSS Statistics, 
version 29 (IBM Corp., Armonk, NY, USA). Qualitative variables were 
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described with frequency distributions (absolute frequencies and 
percentages), whereas quantitative variables were summarized 
with means and standard deviations. Normality of distributions was 
assessed with the Kolmogorov–Smirnov test (for n ≥ 50).

Inferential bivariate analysis was performed. For quantitative vari-
ables not normally distributed, the Mann–Whitney U test (for 2-group 
comparisons) or Kruskal–Wallis test (for >2 groups) was applied. Cor-
relations between quantitative variables were assessed using Pear-
son’s correlation coefficient (r) when both had normal distribution, 
or Spearman’s rank correlation coefficient (rs) otherwise. Multiple 
linear regression was performed using the total FES-I score as the 
dependent variable. Independent variables included those with 
clinical relevance and those showing significant association in uni-
variate analysis. Employment status was recoded into 2 categories: 
employed (1) and not employed (0). Statistical significance was set 
at p<0.05.

Results

The study included 125 patients diagnosed with FM, of whom 
95.2  % were women. Mean BMI was 27.95 ± 5.48 kg/m² (Table I). 
Family history of FM was reported by 20.8  % of participants. Regard-
ing clinical course, the mean time since symptom onset was 20.16 
± 12.82 years, while time since diagnosis was 11.88 ± 10.09 years. 
Diagnostic latency (time between symptom onset and diagnosis) 
averaged 8.29 ± 8.95 years. Mean age at diagnosis was 45.23 ± 
10.04 years. The most frequent comorbidities were anxiety (64.8  %), 
depression (57.6  %), and hypercholesterolemia (40  %).

In terms of treatment, most patients visited a podiatrist (65.6 %), 
mainly for chiropody procedures (50.4 %) and plantar orthoses 
(35.2 %). Additionally, 62.4 % received physical therapy, 52.8 % psy-
chological treatment, and 28 % psychiatric care. A total of 68.8 % 
were receiving pharmacological pain management, and 76.8 % were 
taking psychotropic drugs, mainly antidepressants (64.8 %).

Mean FES-I score was 37.15 ± 11.57 points. The activities gener-
ating the greatest concern were walking on slippery surfaces (3.40 
± 0.87), walking on uneven surfaces (3.21 ± 0.89), and going up or 
down a ramp (2.87 ± 1.02) (Table II).

Spatiotemporal gait parameters assessed with the OptoGait® 
system are presented in detail in Table III.

Significant differences were found in FES-I score according to 
employment status, with higher scores in unemployed or retired 
individuals compared to those employed (p = 0.016) (Table IV). No 
significant correlations were found between fear of falling and years 
since symptom onset (r = −0.168; p=0.062), disease duration (r = 
−0.137; p=0.128), or age at diagnosis (r = 0.022; p = 0.811).

Analysis of comorbidities showed significantly higher FES-I scores 
in patients with diabetes (44.25 ± 7.48 vs 36.67 ± 11.67; p = 0.043), 
depression (39.22 ± 11.83 vs 34.34 ± 10.69; p = 0.022), and sleep 
apnea (44.44 ± 12.11 vs 36.08 ± 11.15; p = 0.011), compared with 
those without these conditions. No significant associations were 
found with other comorbidities.

The relationship between gait parameters and fear of falling 
showed significant associations with 3 variables: propulsion phase 
(r = 0.259; p = 0.004), foot clearance (r = 0.198; p = 0.033), and asym-
metry (r = −0.241; p = 0.007) (Table V).

Table I. Sociodemographic and lifestyle characteristics of 
the sample.

Characteristics

Patients with FM 

n = 125
n ( %)

Sex

Male 6 (4.8)

Female 119 (95.2)

Age (years) 57.49 ± 10.27

BMI (kg/m²)

Underweight (BMI < 18.5) 1 (0.8)

Normal weight (BMI 18.5–24.9) 36 (28.8)

Overweight (BMI 25.0–29.9) 45 (36)

Obesity (BMI ≥ 30) 43 (34.4)

Educational level

No formal education 6 (4.8)

Primary education 63 (50.4)

Secondary education 38 (30.4)

University education 18 (14.4)

Marital status

Single 16 (12.8)

Married 79 (63.2)

Divorced 18 (14.4)

Widowed 12 (9.6)

Employment status

Employed 22 (17.6)

Unemployed 38 (30.4)

On sick leave 26 (20.8)

Retired or pensioner 39 (31.2)

Living arrangement

Lives alone 16 (12.8)

Lives with others 109 (87.2)

Smoking status

Smoker 28 (22.4)

Former smoker 37 (29.6)

Never smoker 60 (48)

Physical activity

Physically active 100 (80)

Sedentary 25 (20)

FM: fibromyalgia. BMI: body mass index.
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Table III. Gait parameters assessed with OptoGait® in 
people with FM.

Spatiotemporal 
parameters

Mean ± SD Minimum Maximum

Swing phase (s) 
(n=123)

3.24 ± 2.12 0.01 11.41

Stride time (s) 
(n=124)

4.85 ± 2.45 0.83 14.09

Clearance (cm) 
(n=116)

3299.45 ± 2596.42 0.10 19762

Gait speed (m/s) 
(n=124)

0.40 ± 0.35 0.01 2.12

Step length (cm) 
(n=125)

29.77 ± 8.11 11.90 48.70

Stride length (cm) 
(n=125)

60.06 ± 20.85 22.90 197

Cadence (steps/
min) (n=113)

68.72 ± 242.74 5.16 2068.38

Asymmetry ( %) 
(n=125)

−244.32 ± 290.48 −1684.69 40.91

Total double 
support (s) 
(n=114)

−1.22 ± 9.72 −103 3.48

Step time (s) 
(n=125)

1.60 ± 1.24 0.21 7.91

Contact time (s) 
(n=125)

0.09 ± 0.12 0.02 1.10

Flat foot (s) 
(n=124)

0.48 ± 0.12 0.19 0.84

Propulsion phase 
( %) (n=123)

0.37 ± 1.70 0.02 19

SD: standard deviation. FM: fibromyalgia.

Table II. Mean fear-of-falling scores (FES-I) for daily 
activities in people with FM.

FES-I Mean ± SD

1 Cleaning the house 2.23 ± 1.06

2 Getting dressed or undressed 1.86 ± 0.93

3 Preparing meals every day 1.64 ± 0.86

4 Bathing or showering 2.28 ± 1.10

5 Going shopping 2.34 ± 1.08

6 Sitting down or getting up from a chair 2.01 ± 0.96

7 Going up or down stairs 2.79 ± 1.08

8
Walking around the neighborhood or 
outside the home

2.07 ± 1.06

9
Reaching something high (above your 
head) or on the floor

2.77 ± 1.10

10
Answering the telephone before it stops 
ringing

1.62 ± 0.92

11 Walking on a slippery surface 3.40 ± 0.87

12 Visiting a friend or relative 1.72 ± 0.92

13 Walking in a crowded place 2.44 ± 1.16

14 Walking on an uneven surface 3.21 ± 0.89

15 Going up and down a ramp 2.87 ± 1.02

16 Going out to a social event 2.09 ± 1.11

Total FES-I score 37.15 ± 11.57

SD: standard deviation. FES-I: Falls Efficacy Scale-International. FM: fibromyalgia.

Finally, multivariate analysis (R² = 0.27) showed that being 
employed was associated with lower fear of falling (p = 0.003), 
whereas sleep apnea (p = 0.016) and asymmetry (p <0.001) were 
significantly associated with higher FES-I scores (Table VI).

Discussion

The main objective of this study was to assess the relationship 
between gait parameters and fear of falling in individuals with FM. 
Greater fear of falling was associated with increased propulsion 
phase time, greater foot clearance during gait, and reduced step 
asymmetry. Although these associations were of low magnitude, 
they may reflect motor adjustments aimed at maintaining stability 
and reducing fall risk. However, in multivariate analysis, only asym-
metry remained an independent predictor of fear of falling.

Human gait consists of 2 main phases: stance and swing. Within 
the stance phase, the final stage—propulsion—requires activation of 
ankle plantar flexors to generate the necessary impulse for forward 

movement22. In patients with greater fear of falling, this phase tends 
to be deliberately prolonged, favoring a more controlled execution. 
This adaptation has been described as a compensatory response to 
motor insecurity5,23. Similarly, studies such as Góes et al.24 have iden-
tified greater plantar flexion during toe-off in women with FM, which 
may be interpreted as an adaptation to improve postural control at 
a key moment in the gait cycle. Greater foot clearance during swing, 
observed in participants with greater fear, may represent a strategy to 
avoid tripping25, consistent with Heredia-Jiménez et al.26, who linked 
this modification to improved balance control.

The finding of less step asymmetry in individuals with greater fear 
of falling, though apparently contradictory, may reflect a more sym-
metrical gait execution as a precise motor control mechanism5,27. In 
this regard, Collado-Mateo et al.28 highlighted that fear of falling is 
more strongly associated with subjective perception of balance than 
with actual physical performance, suggesting that individuals adjust 
their gait pattern in anticipation of perceived risk. The meta-analysis 
by Carrasco-Vega et al¹² reinforces this interpretation, noting that FM 
patients tend to adopt a more conservative gait pattern, characterized 



107Relationship between gait parameters and fear of falling in individuals with fibromyalgia

[Rev Esp Podol. 2025;36(2):103-109]

Table IV. Relationship between sociodemographic/lifestyle 
characteristics and fear of falling (FES-I) in people with FM.

Characteristics

FES-I

Mean ± SD
r

p-value

Age (n=125) −0.041 0.653a

BMI (n=125) 0.138 0.126a

Educational level

No formal education (n=6) 42.33 ± 12.83

0.224b

Primary education (n=63) 38.63 ± 11.39

Secondary education (n=38) 35.34 ± 12.11

University education (n=18) 34.06 ± 11.57

Marital status

Single (n=16) 37.31 ± 12.89

0.994b

Married (n=79) 36.92 ± 11.37

Divorced (n=18) 37.33 ± 10.91

Widowed (n=12) 38.17 ± 13.47

Employment status

Employed (n=22) 31.41 ± 10.99

0.016b*
Unemployed (n=38) 35.58 ± 11.06

On sick leave (n=26) 40.88 ± 12.04

Retired or pensioner (n=39) 39.44 ± 10.92

Living arrangement

Lives alone (n=16) 38.63 ± 10.35
0.485c

Lives with others (n=109) 36.94 ± 11.77

Smoking status

Smoker (n=28) 36.21 ± 13.04

0.356bFormer smoker (n=37) 35.43 ± 11.54

Never smoker (n=60) 38.65 ± 10.86

Physical activity

Physically active (n=100) 36.93 ± 11.34
0.720c

Sedentary (n=25) 38.04 ± 12.66

SD: standard deviation. FES-I: Falls Efficacy Scale-International. FM: fibromyalgia. 
BMI: body mass index. 
aPearson correlation. 
bKruskal–Wallis test. 
cMann–Whitney U test. 
*Statistical significance p<0.05.

Table V. Relationship between gait parameters and fear of 
falling (FES-I) in people with FM.

Gait parameters
FES-I

r
s

r
p valor

Swing phase (s) (n=123) −0.001 0.989a

Stride time (s) (n=124) 0.036 0.692b

Clearance (cm) (n=116) 0.198 0.033a*

Gait speed (m/s) (n=124) 0.021 0.816a

Step length (cm) (n=125) 0.088 0.330a

Stride length (cm) (n=125) 0.041 0.649a

Cadence (steps/min) (n=113) −0.087 0.362a

Asymmetry ( %) (n=125) −0.241 0.007a*

Total double support (s) (n=114) −0.030 0.749a

Step time (s) (n=125) 0.071 0.434a

Contact time (s) (n=125) −0.018 0.846a

Flat foot (s) (n=124) 0.137 0.128b

Propulsion phase ( %) (n=123) 0.259 0.004a*

FES-I: Falls Efficacy Scale-International. FM: fibromyalgia. 
aSpearman correlation. 
bPearson correlation. 
*Statistical significance p<0.05.

by lower speed, stride length, and cadence. Such adjustments may 
represent an adaptive response to elevated fear of falling12,28.

Consistent with our findings, other studies have reported gait 
alterations in women with FM, particularly when performing a simul-
taneous cognitive task. In these situations, a slower and more stable 
pattern is observed, supporting the idea that dual-tasking ability is 
impaired in this population29,30.

The “fibrofog” described in the literature—characterized by 
impairments in attention, working memory, and executive func-
tions—may hinder gait automatization in individuals with FM, par-
ticularly under conditions of higher cognitive or emotional demand 
such as fear of falling31. These deficits may contribute to the adop-
tion of slower, more stable gait patterns, consistent with our obser-
vations. Additionally, kinesiophobia, widely described in FM, has 
been linked to greater disease impact, fear of falling, and functional 
limitations. According to the Fear-Avoidance Model, chronic pain 
generates fear of recurrence and leads to movement avoidance, 
perpetuating inactivity and progressive functional decline32.In this 
context, fear of movement may contribute to slower, more conser-
vative gait patterns, as a reflection of the need to feel safer while 
walking.

It has also been reported that individuals with fear of falling show 
increased muscle co-activation at the ankle joint during gait33. This 
greater stiffness, although less efficient, may provide a stronger 
sense of stability, possibly explaining some of the gait modifications 
observed in our participants with higher fear.

The mean FES-I score in our sample indicates a moderate level 
of concern about falls, consistent with previous studies32,34,35. High-
er scores were observed in unemployed individuals, which may 
be linked to greater functional limitation and elevated perceived 
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Table VI. Multiple linear regression analysis for total FES-I score in individuals with FM.

Model

Unstandardized 
coefficients

Standardized 
coefficients

t p value

95 %CI for B

Lower Upper
B

Std. 
Error

Beta

(Constant) 29.816 1.981 15.054 <0.001 25.889 33.742

Employment 
status

−7.593 2.460 −0.261 −3.086 0.003 −12.471 −2.716

Diabetes 
mellitus

7.158 3.936 0.153 1.819 0.072 −0.646 14.962

Depression 2.537 1.966 0.112 1.290 0.200 −1.362 6.435

Sleep apnea 7.178 2.932 0.209 2.448 0.016 1.365 12.991

Clearance (cm) 0.001 0.000 0.168 1.969 0.052 0.000 0.001

Asymmetry ( %) −0.011 0.003 −0.285 −3.391 <0.001 −0.017 −0.005

Propulsion 
phase (s)

0.276 0.539 0.043 0.512 0.610 −0.792 1.344

FES-I: Falls Efficacy Scale-International. FM: fibromyalgia. CI: confidence interval. 
aDependent variable: total FES-I score.

risk. These findings are in line with evidence showing that FM sig-
nificantly affects work performance due to persistent pain, fatigue, 
and functional impairment, favoring job loss or reduction in work-
ing hours36,37. Similarly, Ertem and Alp38 identified kinesiophobia as 
a factor interfering with work participation, with fear of falling as a 
potential subtype of this movement avoidance.

This study has several limitations. Consecutive sampling may limit 
representativeness, and the cross-sectional design precludes causal 
inference. We did not control for whether participants were experien
cing an acute FM flare, which may have influenced symptoms and mea-
surements. Additionally, the wide age range, without an upper limit, 
may have affected results, as both fear of falling and gait can be influ-
enced by age. Finally, footwear type was not standardized, representing 
a methodological limitation, since footwear can modify gait parameters.

The findings of this study suggest that certain gait parame-
ters, such as propulsion phase time, foot clearance, and step asym-
metry, may serve as useful indicators for assessing fear of falling in 
individuals with FM. Although associations were of low magnitude, 
their inclusion in clinical assessment may contribute to a more com-
prehensive understanding of the patient’s functional status and help 
guide decisions on interventions aimed at stability and gait safety.

Future studies should include a control group and standardize 
footwear type among all participants to reduce confounding factors 
and enhance validity. Additionally, analyzing age influence by includ-
ing balanced age groups would allow more precise exploration of the 
role of fear of falling in gait alterations in individuals with FM.

In conclusion, the results of this study show a significant associa-
tion between fear of falling and specific gait modifications in indi-
viduals with FM, namely greater propulsion phase time, greater foot 
clearance, and lower step asymmetry, although these associations 
were of low magnitude.
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