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ABSTRACT | This study aimed to investigate the predictive
factors for the risk of falls and fear of falling in adult and
older women with dizziness by a cross-sectional design.
Its sample included women aged at least 50 years who
had complaints of recurrent dizziness in the previous three
months. Their cognitive skills, fear of falling, dizziness level,
quality of life, and plantar pressure were assessed.
Descriptive and inferential analysis of the data were
performed on SPSS’, version 23.0. Clinical test scores were
subjected to the Kolmogorov-Smirnov test for normality
and independently compared between sample subgroups.
Linear regression was used to determine the association
between the variables that showed correlations between
each other. Of the 59 evaluated women, their mean age
totaled 69.05 years. The tests indicated mild cognitive
impairment (MMSE 24.12), moderate dizziness (VAS 5.05),
and high fear of falling (FES-I 30.22). This study found
significant correlations between higher plantar pressure
and incidence of falls, and the influence of dizziness on
quality of life predicted fear of falling in 43% of participants.
This research observed greater fear of falling as its sample
showed greater evidence of loss of cognitive skills and
higher dizziness levels. Fear of falling was associated with

the influence of dizziness on quality of life. Our findings
suggest that the greater distribution of weight discharge
in volunteers’ left and right forefeet with their open eyes
showed an association with higher rates of falls.

Quality of Life; Labyrinth Diseases; Balance.

RESUMO | Este estudo teve como objetivo investigar os
fatores preditores para o risco de quedas e preocupacao
em cair de mulheres adultas e idosas com tonturas.
O delineamento do estudo foi do tipo transversal.
A amostra foi composta por mulheres com idade minima
de 50 anos e com queixa de tontura recorrente nos
ultimos trés meses. Foram submetidas a avaliacdo da
capacidade cognitiva, preocupacdo em sofrer quedas,
nivel de tontura, qualidade de vida e andlise das pressdes
plantares. A analise descritiva e inferencial dos dados foi
realizada por meio do SPSS® versdo 23.0. Os escores dos
testes clinicos foram submetidos ao teste de Kolmogorov-
Smirnov para normalidade e comparados de forma
independente entre subgrupos amostrais. A regressdo
linear foi empregada para conferir associacdo entre as
variadveis que obtiveram correlacdo. Das 59 mulheres
avaliadas, a média de idade meédia foi de 69,05 anos.
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Os testes indicaram leve perda cognitiva (MEEM 24,12), tontura
moderada (EVA 5,05) e alta preocupacdo com quedas (FES-I
30,22). Houve correlacdes significativas entre maior pressdo
plantar e incidéncia de quedas, e a influéncia da tontura na
qualidade de vida previu em 43% a preocupacdo em cair.
Observou-se que a preocupacado em cair foi maior a medida que
aamostra apresentava maiores indicios de perda da capacidade
cognitiva, maiores niveis de tontura. A preocupacado em cair
apresentou associacdo com a influéncia da tontura sobre a
qualidade de vida. Além disso, nossos achados sugerem que
a maior distribuicdo da descarga de peso na regido do antepé,
tanto esquerdo como direito com olhos abertos, apresentaram
associacdo com maiores indices de quedas.

Qualidade de vida; Doencas do Labirinto; Equilibrio.

RESUMEN | Este estudio tuvo el objetivo de investigar los factores
predictivos de riesgo de caidas y la preocupacion por caer en
mujeres adultas y mayores con mareos. El disefio del estudio fue
deltipo transversal. La muestra estuvo compuesta por mujeres con
edad minima de 50 afios y que se quejaban de mareo recurrente
en los Ultimos tres meses. Se sometieron a una evaluacion de
capacidad cognitiva, preocupacion por caer, nivel de mareo, calidad

INTRODUCTION

Dizziness affects from 5 to 10% of the global
population, ranking as the seventh most common
disease in women and the fourth in men. Its increasing
prevalence in women may be related to their hormonal
factors, migraines, and the increased demand for
health care'?. Dizziness significantly increases as
people age, reaching its peak from ages 65-75 years,
becoming the most common symptom in older
adults after age 65 years. In particular, 45% of older
adults reported dizziness, which often manifests
itself as rotational dizziness. However, despite its
high prevalence and impact, only 46% of people who
experience dizziness seek medical care’.

According to Herdman et al.?, dizziness may
constitute a trigger factor for falls and risk of subsequent
falls, since vestibular dysfunctions limit the postural
control of these individuals, increasing instability and
body misalignment.

Falls can negatively impact the quality of life of
older adults, affecting their memory, causing them
physical and mental stress, triggering cognitive difficulties,
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de vida y analisis de las presiones plantares. Se realizé el analisis
descriptivo e inferencial de los datos a través del SPSS® version 23.0.
Las puntuaciones de las pruebas clinicas se sometieron a la prueba
de Kolmogorov-Smirnov para normalidad y se compararon de
forma independiente entre subgrupos muestrales. Se utilizo la
regresion lineal para comprobar la asociaciéon entre las variables
que estaban correlacionadas. De las 59 mujeres evaluadas, la media
de edad fue de 69,05 afios. Las pruebas indicaron una pérdida
cognitiva leve (MEEM 24,12), mareo moderado (EVA 5,05) y
alta preocupacion por caer (FES-1 30,22). Hubo correlaciones
significativas entre mayor presion plantar e incidencia de caidas,
y la influencia de los mareos en la calidad de vida predijo la
preocupacion por caer en un 43%. Se observd que la preocupacion
por caer era mayor a medida que la muestra presentaba mayores
indicios de pérdida de capacidad cognitiva y mayores niveles
de mareo. La preocupacion por caer se asocio con la influencia
de los mareos en la calidad de vida. Ademas, nuestros hallazgos
sugieren que la mayor distribucion de la descarga de peso en la
region del antepié, tanto izquierdo como derecho con los ojos
abiertos, se asociaron con indices de caidas mas altos.

Calidad de vida; Enfermedades del Laberinto;
Equilibrio.

and influencing emotional aspects, such as insecurity,
anxiety, panic, and depression, thus damaging social
relationships. As a consequence of falls, these individuals
become susceptible to serious injuries or tend to limit
their activities due to physical injuries or fear of falling.
Such dread, combined with previous falls, makes older
adults less confident, leaving them with less autonomy
and afraid to carry out certain activities®. Falling can
severally impair the quality of life of older individuals
(alterations that can be mild, moderate, or severe),
disrupt their balance, damage their memory, and create
physical and mental stress and cognitive difficulties.
Moreover, this set of changes can trigger insecurity,
anxiety, panic, and depression, affecting the quality of
their social relationships and quality of life®.

The changes due to aging make older adults less
sensitive to vibration, tactile pressure, pain, and skin
temperature. Considering these factors, Mold et al.”
and Speers et al.? state that the older population may
show altered distribution of plantar pressure, which
favors the emergence of calluses and painful areas,
affects their postural control, and predisposes them to
falls. Thus, the distribution of plantar pressure has been



studied to compare weight discharge in the orthostatic
position and during gait. Electronic pressure pedometry
offers a resource that can analyze plantar pressure,
an objective and quantitative test of plantar pressure
distribution on a platform the sensors of which can
capture, compare, and measure pressure in several areas
of the plantar surface, evincing the effectiveness of
conservative or surgical interventions for conditions
of the feet’. The way older adult distribute weight on
their feet affects their ability to safely walk and move.
Any change in plantar pressure distribution can lead to
an abnormal gait, hindering locomotion and increasing
the risk of falls. Irregular or unbalanced plantar
pressures can be considered a risk factor for falls in
older individuals. Thus, any change in the distribution
of plantar pressure can impair the stability and
balance of the body’”.

Understanding the factors related to falls has great
relevance for clinical practice since fear of falling
is associated with adverse health outcomes in the
general population, especially in its older section.
Mostly, falls cause injuries and/or fractures, which
greatly impact the health and quality of life of this
population. A cross-sectional study with the older adults
(n=6,616) found a 27.6% prevalence of falls, 11% of
which resulted in fractures. Among those who fell, 53.5%
did so once; 21.2%, twice; 13.3%, thrice falls; and 12%,
four or more times. Older adults who experience
falls often restrict their daily and social activities to
prevent subsequent ones. Thus, avoiding falls requires
understanding risk factors and their consequences and
actions toward prevention'®'!.

Healthcare providers must be aware of all signs
patients show, such as a simple complaint of dizziness,
which may help them observe, investigate, and analyze
possible factors and clinical and social characteristics that
directly or indirectly act on patients’ overall quality of
life'. The high incidence of dizziness in women and older
adults is worrying because of its challenges. Dizziness
commonly occurs in older adults, especially women,
negatively affecting quality of life due to the risk of
falls and injuries. Furthermore, dizziness substantially
impact populations’ quality of life since it is associated
with falls that can result in injuries, mobility limitations,
and increased fear of falling, which results in significant
health costs. Thus, identifying risk factors for fear of
falling is crucial to implement targeted preventive
interventions and improve quality of life by reducing
health costs.

Thus, this study aimed to investigate the predictive
factors for risk of falls and fear of falling in adult and
older women with dizziness.

METHODOLOGY
Study design

This cross-sectional study was conducted at the
Musculoskeletal Research Laboratory at Universidade
de Goiis (UEG). Non-probabilistic convenience
sampling was used as the sample selection criterion so
participants were selected according to their attendance
and availability at the sample recruitment site and during
data collection process. Inclusion criteria included women
aged at least 50 years who complained of dizziness,
could follow simple verbal commands, and answer the
collection instruments. Participants with neurological
diseases, lower limb dysfunction, walking aid devices,
uncorrected visual dysfunction, and severe cognitive
deficit according to the mini mental state examination
(MMSE) were excluded.

'The MMSE is composed of two parts: one that
encompasses orientation, memory, and attention (with a
maximum score of 21 points) and another that addresses
specific skills such as naming and understanding (with a
maximum score of nine points). This totals a maximum
score of 30 points'*!*. Regarding the impact of schooling,
recent studies have shown that the standard cutoff score
varies according to education level: below 13 points
for illiterates; up to 18 points for individuals with one
to 11 years of study, and up to 26 points for those
with more than 11 years of education. Cognitive loss
is considered mild for scores from 21 to 24 points;
moderate, from 10 to 20; and severe, when equal to
nine or below it'.

Volunteers consented to participate in the study by
signing an informed consent form.

Participants were recruited from six social care sites in
the municipality of Goiania (GO), namely: Associagio
de Moradores do Bairro Feliz, Centro de Exceléncia do
Esporte, Associagio de Idosos do Brasil, Obras Sociais
do Centro Espirita Irmdo Aureo, Comunidade Seio de
Abraio, and Centro de Convivéncia da Igreja Santo
Expedito e Sagrados Estigmas. The were applied in a
single moment at the recruitment institutions in a room
aimed at the assessment from March to August 2019.
In total, 81 women were assessed.



Assessment instruments

Additionally, participants’ weight, height, and body
mass index (BMI) were recorded. Because it is a broad
concept, it was initially explained to participants that the
term “dizziness” referred to the sensation of disturbed
balance, instability, imbalance, or vertigo, often followed
by a perception that the surrounding environment is
in rotational motion. The clinical assessment protocol
included four individually applied instruments.
The assessment instruments were individually applied
in a single session in a space set for it in the institutions
from which the sample was recruited.

Baropodometry was used to analyze the distribution
of plantar pressure points exerted by the body on a static
force platform. For this, an AM3 strength platform
was used, guided by the Footwork PRO software.
'The platform is sensitive to plantar pressure, including
piezoelectric sensors and having a 490x490-mm active
surface, 565x420x25-mm dimensions, and a 150-Hz
frequency. The main variables used in the baropodometric
assessment were the pressure distribution at different
points in the plantar region, such as: peak plantar
pressure (maximum pressure in specific plantar areas,
that is, selected anatomical regions), mean plantar
pressure (mean pressure value representing specific
plantar areas, that is, selected anatomical regions),
foot contact area, and plantar load. The sample was
subjected to baropodometric analysis in bipodal posture
for 30 seconds in two different conditions: eyes open
and eyes closed. Overall, three attempts were performed
for each test condition.

'The dizziness level was measured by a visual analog
scale (VAS) ranging from zero to 10 in which participants
were instructed to assign a score to dizziness, in which
zero would indicate the lowest dizziness level and 10,
the highest, enabling patients to quantify the intensity
and sensation of their symptoms manifested as dizziness
and imbalance'®. VAS has its proven usefulness to assess
pain and has been used as a consistent resource to
evaluate dizziness.

Fear of falling was measured using the falls efficacy
scale international (FES-I). This scale was developed
by members of the Prevention of Falls Network
Europe'’, consisting of questions that address the
fear of falling during daily tasks, such as cleaning the
house, preparing food, picking up an object on the
floor and above the head, going up and down stairs
and/or ramps, among others. FES-I has questions about
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tear with the possibility of falling when performing
16 activities, with respective scores from one to four.
The total score can range from 16 (absence of fear) to
64 (extreme fear) and the higher the score, the greater
individuals’ fear of falling?’.

The self-perception of the effects imposed by
dizziness symptoms and the influence of these factors
on the quality of life of individuals was assessed by
the dizziness handicap inventory (DHI), composed of
37 items, of which 16 are related to emotional aspects;
10, to physical aspects; and 11, to dizziness and instability.

» «

. » « »
sometimes,” and “no,
18,19

Answers range from “yes,
with respective scores of four, two, and no points
'The score ranges from zero to 100, and the higher the
handicap, the greater the impairment due to dizziness
to quality of life. Scores from zero to 25 are graded as
absence of handicap; from 26 to 50, as mild handicap;
from 51 to 75, as moderate handicap; and from 76 to 100,

as severe handicap®.
Data analysis

'The descriptive and inferential analysis of the data
was performed using the Statistical Package for the
Social Sciences (SPSS®, version 23.0). Clinical test
scores were subjected to the Kolmogorov-Smirnov
test for normality. The data following a normal
distribution were submitted to Pearson’s correlation
coeflicient (r) to verify the relationship between the
applied tests and mean plantar pressures. Positive values
indicate directly proportional correlations, whereas
negative values, inversely proportional ones. Those who
followed an abnormal distribution were subjected to a
logarithmic transformation before the regression test.
Values from 0.10-0.29 indicate a weak correlation;
from 0.30-0.49, a moderate correlation; and from
0.51-1, a strong correlation. Linear regression was used
to determine the association between the variables
that obtained correlations. For internal consistency
analysis, Cronbach’s alpha was used, which showed a
high reliability (0.93). The significance level adopted
for all tests was 5% (p < 0.05).

RESULTS

Of the 81 assessed women, only 59 met the established
criteria. Participants’ mean age totaled 69.05 years

(£13.77), of which 84.7% were older than 60 years.



Table 1 describes mean age, anthropometric
characteristics, and test score values. Participants’mean
BMI totaled 26.21 kg/m? (+4.19), indicating overweight
in the studied sample. Of the applied tests, MMSE
showed a mean score of 24.12 (+3.82), corresponding
to a mild loss of cognitive skills. VAS had a 5.05 mean
score (+2.75), indicating moderate dizziness. Regarding
history of falls, 40.7% of the women had suffered at least
one fall in the previous year. FES-I had a 30.22 mean
score (£10.27), whereas DHI, a 33.46 one (+26.01).

Table 1. Description of anthropometric data and test scores -
Goiania (GO), 2023

Characteristics Mean (+SD) Minimum Maximum
Age (years) 69.05 (£13.77) 50 93
Weight (kg) 66.06 (£13.62) 41.50 99
Height (cm) 1.59 (x0.81) 1.45 177
BMI (kg/m?) 26.21(x419) 17 35.90

MMSE 2412 (£3.82) il 30
FES-I 30.22 (£10.27) 15 60
DHI 33.46 (+26.01) 0 100
VAS 5.05 (¢2.75) 1 10

BMI: body mass index; MMSE: mini mental state examination; FES-I: falls efficacy scale international;
DHI: dizziness handicap inventory; VAS: visual analog scale for dizziness; SD: standard deviation

Table 2 describes mean plantar pressures. Results
significantly varied between open and closed eye
conditions and between left and right feet. With eyes open,
mean maximum pressure totaled 19.51 (¢6.10) for
left feet and 23.53 (+6.62) for right feet. Concerning
mean pressure, this study found an average of 27.32
(£7.05) for left feet and 29.55 (+7.54) for right feet.
With closed eyes, mean forefoot pressure totaled 19.86
(£5.69) for left feet and 24.86 (£6.98) for right feet,
whereas mean rearfoot pressure totaled 25.67 (+6.48)

for left feet and 29.20 (+8.10) for right feet.

Table 2. Description of mean plantar pressure under the two test
conditions (eyes open and eyes closed) - Goiania (GO), 2023

Plantar

Test condition eI Mean (SD) Minimum Maximum
Left MFP  1951(x610) 100 3379
B foot MRP  27.32(x705)  13.52 4050
oPen  pight MFP  2353(6.62) 1271 4556
foot MRP  2955(£754)  3.42 4586
Left MFP  19.86 (+569) 573 34.24
EC e MRP 2567 (+648) 1201 4379
closed  pioht MFP  24.86 (£6.98) 1232 4748
foot MRP 2920 (+810)  3.99 4736

MFP: mean forefoot pressure; MRP: mean rearfoot pressure; SD: standard deviation

According to the correlation test, the FES-I score
was inversely proportional to the MMSE, VAS,
and DHI scores, that is, individuals’ fear of falling
increased as participants showed greater evidence of
cognitive skill loss (p<0.01), dizziness levels (p<0.01),
and influence of dizziness on quality of life (p<0.01).

The correlation test showed a significant difference
between the number of falls in the previous year and mean
pressures. The number of falls was higher in individuals
with higher mean pressure on their left and right forefeet
with their eyes open (p=0.03; p=0.02), right rearfeet with
their eyes open (p=0.02), and right forefeet with their eyes
closed (p=0.03), indicating that those who showed greater
distribution of plantar pressure in their forefeet with both
their left and right with eyes open had higher rates of falls.

Simple linear regression showed that the influence
of dizziness on quality of life could predict 43% of fear
of falling [F (44.725,p<0.001; R?=0.430)]. On the other
hand, the number of previous falls could predict an 11.8%
increase in mean pressure of the left forefeet with open

eyes [F (7.606, p<0.05; R?=0.102)] (Table 3).

Table 3. Regression models for prediction of cognitive skills, dizziness level, number of falls, fear of falling, quality of life, and plantar

pressures - Goiania (GO), 2023
Predicted Variables
Cognitive skills (MMSE)
Dizziness level (VAS)
Number of falls
Fear of falling (FES-I)
Left MFP - eyes open
Left MRP - eyes open
Right MFP - eyes closed
Right MRP - eyes closed

Predictor Variables

Fear of falling (FES-I)

Quiality of life (DHI)

Number of falls

R SE B B P
0.092 0.075 0.003 0.032 0.010°
0194 2.475 1352 0.456 <0.001"
0.036 1278 0.029 0230 0.080
0.430 7758 0.262 0.663 <0001
0102 0.10 0.031 0343 0.008’
0.053 7971 1655 0263 0.044°
0276 377 0.056 0589 0.076
0.436 342 0768 0432 0.086

MMSE: mini mental state examination; FES-I: falls efficiency scale international; DHI: dizziness handicap inventory; VAS: visual analog scale for dizziness; MFP: mean forefoot pressure; MRP: mean rearfoot
pressure; CC: coefficient of correlation; R* multiple squared correlation coefficient, adjusted based on sample size; SE: standard error; B: non-standardized coefficient.

*p<0.05

*p<0.001



DISCUSSION

'The results in this study contributed to an understanding
of the factors that influence the fear of falling in adult
and older women. Several elements play a significant
role in this context. First, cognitive function configured
a determining factor, and the fear of falling was
greater in individuals with greater evidence of loss of
cognitive skills, which suggests that cognitive decline
may affect the perception of the risk of falls and increase
associated fears. The intensity of self-reported dizziness
also plays a crucial role. Individuals who reported greater
dizziness also had greater fear of falling, highlighting
the direct influence of dizziness on the perception of
balance and fear of falling.

Another relevant finding was the association between
quality of life and fear of falling. Those who faced a
greater influence of dizziness on their quality of life
also showed greater fear of falling. This highlights the
interconnection between general well-being and fear
of falling, suggesting that quality of life may negatively
suffer from this concern. In addition to these factors,
this study also raised the possibility that differences
in plantar pressure, especially in the forefeet, may be
associated with a history of previous falls.

This study observed that dizziness levels were
correlated with participants’fear of falling. In other words,
women who reported greater fear of falling also tended
to experience more intense dizziness. This observation
suggests that dizziness plays an important role in fall
risk perception. Experiences of dizziness can affect
individuals’ sense of balance and security walking or
performing everyday activities. Thus, fear of falling
may increase as episodes of dizziness become more
frequent or intense. A possible explanation suggests that
advancing age affect vestibular and proprioceptive skills
and other balance-related sensory stimuli, thus limiting
stability and body alignment and control in individuals
suffering from vertigo®. Functional impairments in the
aforementioned aspects impair balance and increase
accident risk. Therefore, imbalance favors falls since the
body is unable to resist the action of gravity and move
in space. This correlation between dizziness and fear
of falling is relevant as it emphasizes the importance
of assessing and addressing dizziness as part of fall
prevention strategies in adult and older women? and may
indicate the need for interventions to reduce dizziness
not only to improve quality of life, but also to reduce

fear of falling and actual risks of falls.
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Participants in this study who showed more significant
evidence of cognitive skill loss were more likely to
express fear of falling. This means that the deterioration
of cognitive functions, such as memory, attention, and
thinking ability, was associated with fear of falling. several
factors can explain this association. First of all, the loss of
cognitive skills can impair environment perception and
risk assessment, making individuals less safe in their daily
activities?’. Individuals may have difficulty recognizing
obstacles or situations that pose falling risks. Moreover,
cognitive function plays a key role in motor coordination
and the ability to react to imbalances.

According to Cruz et al.,” specific cognitive functions
are responsible for execution, attention, and memory.
The motor and sensory systems are interconnected
by neurological processes that are essential for motor
planning, attention in dual task execution, and responses
to environmental circumstances. Under compromised
cognitive functions, individuals may have a slower reaction
time and be unable to perform compensatory movements
to prevent falls. This contributes to their concern regarding
imminent falls. Studies indicate that individuals with
cognitive decline and those with dementia disorders are
more likely to suffer falls***, which justifies the further
development of studies that explore this theme.

'This study observed that the number of previous falls
failed to eftectively predict fear of falling in our sample,
which contrasts with previous studies, which found a
significant correlation between a history of falls and the
probability of future falls in older women®. This divergence
may be related to degenerative changes in the visual,
vestibular, motor, and proprioceptive systems that occur
with aging. Thus, individuals who have experienced falls
may adopt an activity restriction approach, avoiding
situations considered threatening. However, by avoiding
such situations, they may limit the opportunity to develop
balance and mobility skills, which, in turn, may contribute
to worsening their fear of falling. This dynamic highlights
the complexity of the relation between a history of falls,
fear of falling, and prevention actions, highlighting the
need for more comprehensive intervention strategies to
address these issues in older adults®%.

Fear of falling could predict up to 43% of the variation
in the quality of life of study participants. This suggests
that fear of falling significantly impacts participants’
overall well-being and functional ability. The worsening
of quality of life is also associated with a decrease in
autonomy and independence, that is, with a decrease
in functional capacity. Some physical impairments



interfere with functionality, such as postural instability,
cognitive impairment, immobility, and urinary and fecal
incontinence®. These dysfunctions directly interfere
with functional capacity since independent decision-
making and movement constitute factors that improve
older individuals’ quality of life. Furthermore, postural
impairment, whether the result of proprioceptive
(perception of posture and body movement), vestibular
(head position and movement), or visual (spatial relations)
alterations can cause imbalances and directly interfere
with quality of life. The ability to maintain balance and
move safely is essential for independence and overall
satisfaction in daily life?”?.

The results of plantar pressures in adult and older
women noticeably differed in weight distribution during
tests with open and closed eyes. Open eyes evinced an
asymmetry between the feet, with greater pressure on
the right ones. The transition to closed eyes decreased
overall pressure, indicating the crucial influence of vision
on postural stability. Significant variations in individual
values highlight the need for personalized approaches.
These findings offer valuable insights for fall prevention
strategies, emphasizing the importance of interventions
that improve proprioception and balance, especially under
visual deprivation. The findings of this study corroborate

1. who also

previous research, such as Machado et a
observed changes in plantar pressure distribution in older
adults, especially when compared to younger adults. In this
specific study, the distribution of plantar pressure increased
in the most distal zones from the medial zone to the
forefoot in both open and closed eye conditions. These
results suggest a significant change in the biomechanics
of plantar pressure associated with aging.

In our sample, we observed that the mean forefoot
pressure totaled 44.41%, whereas the mean rearfoot
pressure, 55.59%. Although the mean plantar pressures in
the two regions are close to the reference values, we noticed
a trend of higher pressure in the forefoot region (greater
than 40%) than in the rearfoot region. This prevalence of
projection of the center of gravity to the forefoot region
may be associated with an increase in postural instability,
which justifies its correlation with the number of previous
falls in women. Inadequate interaction of the systems
responsible for body balance, such as the vestibular,
visual, and proprioceptive systems, can limit the ability
to perform compensatory movements to regain balance,
making people more susceptible to falls*’. The prevalence
of plantar pressure in the left and right forefeet with
eyes open was higher in those who had experienced

more previous falls. The increase in the mean forefoot
pressure suggests a shift from the center of body mass to
the front of the body. Previous research, such as that by
Menz and Lord*, highlighted that changes in the feet are
directly related to performance in tests of coordination,
stability,and function. A wider displacement of the body
interferes with greater ground work, which can result
in inadequate stability responses, particularly in people
with foot problems, leading to increased plantar pressure.

'The increase and poor distribution of plantar pressure
in older adults can be attributed to increased stiffness of
the soft tissues of the feet, especially in the rearfoot™.
Moreover, our results suggest that these changes may
differ under visual restriction. Testing the sample with
their eyes closed significantly increased the mean right
forefoot pressure. Regression analysis indicated that the
number of falls predicted an 11.8% increase in mean
left forefoot pressure with the eyes open. These greater
age-related changes in the left foot can raise discussions
about the role of lateral preference since left legs usually
support more body weight in most people®’. Moreover,
factors such as decreased tibiotarsal range of motion,
increased lower limb joint stiffness, and reduced plantar
fascia and soft tissue thickness contribute to changes in
plantar pressures and gait biomechanics as people age,
making them more susceptible to falls. These changes
in the distribution of plantar pressures, along with
deficits in balance, joint mobility, static posture, and gait,
are considered risk factors for falls*-!.

Thus, the development of analysis and study methods
related to the causes and risk factors of falls in older adults
is fundamental. The performance of healthcare providers is
essential to prevent falls. Regarding educational measures,
development of intervention programs emphasizing the
improvement of motor and balance and/or guidance to
older adults and their caregivers can eliminate or minimize
factors related to falls and their possible consequences®.
'The results of this study may increase the understanding
of factors related to the prevention of falls in older adults,
which still occurs often in this population. Findings
reinforce the importance of a multidisciplinary approach
that considers physical and mental aspects, such as fear
of falling, because this condition can cause older adults
to limit their own necessary and expected activities in
their daily lives.

Our findings enabled us to understand the factors
that increase the fear of falling in adult and older women,
including cognitive function, a history of falls, quality
of life, and dizziness intensity. Moreover, we observed
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a possible association between differences in plantar
pressure and previous falls. Nevertheless, it is important
to highlight some limitations of this study, such as its
lack of an accurate clinical diagnosis to classify the type
of dizziness reported by the participants. Dizziness is a
subjective and nonspecific symptom, requiring clinical
evaluation for accurate diagnosis. Therefore, it is essential
to consider the subjectivity and temporality of the reported
complaints. We recommend that studies further develop
the understanding of these issues.

CONCLUSION

This study found that several factors, including
cognitive function, dizziness level, number of previous falls,
and quality of life can predict fear of falling. This research
showed that fear of falling occurred more often in women
with greater dizziness and DHI scores, indicating the
impact of dizziness on quality of life. Furthermore,
cognitive decline was associated with a greater fear
of falling due to its interference with the ability of
individuals to react to imbalances. Fear of falling also
configured a significant factor in quality of life, affecting
the autonomy, independence, and functional capacity in
the studied sample. This study also suggests that plantar
pressure distribution, especially in the forefoot, plays an
important role in postural stability and is associated with

the risk of falls.
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