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o - Introduction: Falls are one of the most frequent difficulties in patients with Parkinson's
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disease. The objective of this study was to determine the relationship between foot pain
and the risk of falls in participants with Parkinson’s disease compared to a group of
participants without Parkinson’s disease.

Materials and Methods: The subjects (124) were divided into two groups, cases (n = 62)
and controls (n = 62). They completed the Downton scale that collects the following 5
dimensions: previous falls, medications, sensory deficit, mental state, and ambulation.
Results: Analyzing the Downton scale using dimensions, a significant difference was
observed between both groups in all dimensions except mental state. Regarding the
global result of risk of falls, the participants who had a diagnosis of Parkinson’s disease

presented a high risk of falls, 40.3% compared to 3.2% of the non-Parkinson’s disease

group, with statistically significant differences (p < 0.05). For the numerical value of the
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1 | INTRODUCTION

Falls are one of the most frequent, recurrent, and relevant difficulties
in people with Parkinson’s disease as the disease progresses [1].
Although the cause may be multifactorial, falls are attributed to the
presence of motor symptoms such as bradykinesia, rigidity, stooped
forward posture, and frozen gait. This vulnerability exposes them to
other more serious injuries, and over time, increases their weakness
and loss of independence [2, 3].

People with Parkinson’s disease have almost double the risk of
falls and associated fractures than the general population of the same
age [4]. The prevalence of Parkinson's disease in Spain shows
geographical variations, with estimates ranging from 1280/100,000
to 270.24/100,000, and an estimated average of 682.2/100,000 [5].
This prevalence is similar to that observed in other European coun-
tries [6]. Globally, particularly in industrialized countries, prevalence
increases with age: approximately 0.3% in the general population,
1.0% in individuals aged 60 years or older, and 3.0% in those over
80 years, in line with population aging [7].

In the study by Zejin Ou et al. (2021), the authors compared the
prevalence rates of Parkinson’s disease across different countries
from 1990 to 2019. They concluded that all countries showed an
upward trend in Parkinson’s disease prevalence, attributed to pop-
ulation aging, with East Asia experiencing the highest increase, and
Norway leading in Europe. The only region where Parkinson’s disease
prevalence tended to decrease was Oceania [8].

Given the increasing prevalence of Parkinson’s disease globally,
it is important to consider the associated risks, particularly the high
incidence of falls among patients with Parkinson's disease. It is esti-
mated that 76% of falls in patients with Parkinson's disease require
medical attention and 33% result in fractures, with a mortality rate of
10.6% in these cases [9-11].

As cases of Parkinson’s disease continue to rise in developed
countries, a corresponding increase in falls associated with this dis-
ease, posing a significant burden on health systems, is anticipated in
the coming years [12]. Consequently, heightened awareness of this
issue is imperative, necessitating the assessment of fall risk to
formulate preventive strategies [13]. Moreover, controlling the risk
factors linked to these falls is crucial, ultimately enhancing the quality
of life for individuals affected by Parkinson’s disease [14].

The authors of a recent systematic review study [15] analyzed
the predisposing factors of falls in patients with Parkinson’s disease,
concluding that the following are prognostic factors with solid evi-

dence: postural imbalance, walking alterations, and previous falls.

Downton scale, there was a clear statistically significant difference between groups
(2.65 & 0.96 vs. 1.31 + 1.19).
Conclusion: This research confirms further evidence that people with Parkinson’s dis-

ease who suffer from foot pain are at high risk of falling, regardless of gender.

downton fall risk index, downton scale, fall risk, foot pain, Parkinson disease

On the other hand, some studies indicate that the history of
previous falls, along with the severity and duration of the disease, as
well as the presence of dementia, are significant predictors [13]. All
these circumstances are intrinsic and not modifiable. On the other
hand, an influencing factor also to be considered, potentially modi-
fiable, is the present foot pain and a very common symptom in pa-
tients with Parkinson’s disease [16, 17].

Research indicates that approximately 76% of patients with
Parkinson’s disease experience pain, which can be classified into
several types: musculoskeletal (34%-47%), dystonic (11%-23%),
central neuropathic (19%-25%), radicular (19%-34%), and other
types, including non-radicular low back pain and arthritic pain [18].
Dystonic pain frequently affects the feet and is a common symptom
in these patients, characterized by involuntary and sustained
muscle contractions that lead to both pain and abnormal move-
ments or postures of the foot. Additionally, foot dystonia can
impair walking ability and balance further increasing the risk of
falls [7, 19].

Previous studies have analyzed how kinesiophobia, or fear of
movement, affects people with Parkinson’s disease [20], as well as
the influences that the fear of falling may have on them [2]. Simi-
larly, research has explored the correlation between leg muscle
strength and the development of Parkinsonian gait [21], the asso-
ciation of hyponatremia with the presence of falls in these patients
[22], and the risk of falls and its relationship with the presence of
dysphagia [23]. Parkinson’s disease negatively impacts the foot and
quality of life, mainly affecting overall foot health, reducing physical
activity, social skills, and vigor [24]. The challenges of walking or
moving, foot pain, and difficulties in foot hygiene and nail care as
well as the concern about the deterioration in the condition of their
feet, affect and decrease the quality of life of people with Parkin-
son’s disease. Regarding their self-perception of their foot condition,
patients with Parkinson’s disease perceive a poorer foot health
compared to patients without Parkinson’s disease. Podiatric issues
in Parkinson’s disease have a significant impact on reducing foot
health-related quality of life [25]. However, the relationship be-
tween fall risk and foot pain in Parkinson’s disease has not been
investigated.

Therefore, we hypothesize that the presence of foot pain in pa-
tients with Parkinson’s disease influences an increase in the risk of
falls. Thus, the objective of this study was to determine the rela-
tionship between foot pain and the risk of falls in patients with
Parkinson’s disease compared to a group of patients without Par-

kinson’s disease.
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2 | METHODS

2.1 | Design and sample

An observational descriptive and case-control study was carried out
from October to December 2020 in an institution for people with
Parkinson’s disease in Malaga (Spain). The participants in the control
group were recruited from the same locality as the cases. The study
was completed by 124 subjects divided into two groups, a case group
or participants with Parkinson’s disease (n = 62) and a control group
or those without a Parkinson’s disease diagnosis (n = 62). Control
group participants reported their medical conditions and medications
to ensure they were free of any medical diagnoses that could
potentially influence their risk of falls.

They were included by consecutive sampling using a simple
successive procedure and without randomization. The informed
consent was signed by all the members.

The additional inclusion criteria for both groups were as follows:
adults between 50 and 84 years of age (age group where this disease
is more prevalent) [26] and who could walk even with technical aids
according to the Hoehn and Yahr scale [27, 28].

The exclusion criteria for both groups were as follows: adults
without intact cognition according to the Parkinson's Disease-
Cognitive Rating Scale (PD-CRS), who did not understand the in-
structions of the study or unable to provide informed consent, his-
tory of foot and/or ankle surgery, presence of peripheral neuropathy
and severe orthopedic problems in the lower limbs. Both the inclu-
sion and exclusion criteria were the same for both the case and
control groups. Cases and controls were matched for age, gender,
and body mass index (BMI).

2.2 | Procedure

Initially, the researcher interviewed the participant, recording the
questions associated with demographic and physical characteristics
as well as the state of the disease. These include: sex, age, weight,
height, and BMI calculated by the Quetelet index as kg/m2 [29].
Additionally, variables related to the disease included the presence of
foot pain (yes or no), intensity (graded from O to 5, ranging from
None to Severe) and frequency of foot pain (graded from O to 5,
ranging from Never to Always), years of Parkinson’s disease (less
than 5 years, between 6 and 10 years, between 11 and 15 years,
between 16 and 20 years, and more than 20 years), and Hoehn and
Yahr stage of Parkinson’s disease (stages ranging from stage 1 to
stage 5, indicating the extent of the disease's progression, from less
affected to most affected) [30]. For height measurement, we used a
digital stadiometer that provides precise and calibrated measure-
ments; this was the “Seca 274i”. Weight measurement was conducted
using an electronic scale that provides accurate measurements of
body weight; for this purpose, we used the “Omron Body Composi-
tion Monitor”. Both the intensity and frequency of pain were

assessed using a Likert-type scale.

2.2.1 | Measurement instruments

The Parkinson's Disease-Cognitive Rating Scale

Next, the participants were administered the Parkinson's PD-CRS
[31], which is a tool specifically designed and validated for assess-
ing the intact cognition in patients with Parkinson’s disease,
addressing both frontal-subcortical and cortical domains and indi-
cated by the International Parkinson and Movement Disorders So-
ciety as a global cognitive assessment instrument for Parkinson’s
disease [32]. It focuses on areas such as memory, attention, executive
function, and language. The scores on this scale are divided into the
following areas: Total PD-CRS Score: This is the sum of the item
scores assessing both frontal-subcortical and cortical functions. The
score ranges are as follows. Cognitively intact: This group consists of
patients without cognitive impairment (highest scores). Mild cogni-
tive impairment: This group presents subtle cognitive deficits, mainly
in frontal-subcortical areas and some cortical dysfunctions (inter-
mediate scores). Parkinson’s disease dementia: This group exhibits
more advanced cognitive decline, characterized by a combination of
frontal-subcortical and cortical dysfunctions (lowest scores). The
items on the scale show a strong correlation with neuropsychological
tests that assess frontal-subcortical and cortical cognitive domains.
The scale has demonstrated excellent reliability, with an intraclass
correlation coefficient (ICC) > 0.70 for the total PD-CRS scores. The
PD-CRS also exhibited high internal consistency (Cronbach's
a = 0.80) [31].

The Downton fall risk scale

Subsequently, the Downton fall risk scale, translated into Spanish
[33], and also known as the Downton fall risk index, was adminis-
tered. Several studies have examined the external validity of the
Spanish translation of this tool [34, 35]. On the other hand, the
Downton scale demonstrates a Cronbach's alpha reliability of 0.747,
a test-retest ICC of 0.653, and the sensitivity for the prediction of
falls is 92.2% (47/51: p < 0.001) [36]. The Downton scale gathers in 5
dimensions the factors with the greatest impact on the risk of falls:
previous falls, medicines, sensory deficit, mental state, and ambula-
tion. The minimum score can be 0 and the maximum 14 [37]. When
the global score is equal to O, there is no risk of falls; if it is equal to 1,
the risk of falls is very low; if the total score is equal to 2, the risk of
falls is low; if it is 3, the risk of falls is high; if the overall result is 4,
the risk of falls is very high; and if it is 5, the risk of falls is extreme or

severe [33].

2.3 | Ethical considerations

The Bioethics and Biosafety Committee of the University of Valencia
(Spain, 2020) approved this study (approval number 1450610). The
participants signed the written consent before joining the research.
The ethical and human experimentation standards of the Declaration
of Helsinki (World Medical Association) and other organizations were

always respected.
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2.4 | Sample size calculation 3 | RESULTS
For the sample size, the Epidat 4.2 Program (Conselleria de Sanidade, 3.1 | Descriptive data

Xunta de Galicia, Spain; Pan American Health Organization, Uni-
versidad CES, Colombia) was used, calculating with specific levels of
confidence, power, and groups of equal size. The total sample size
was set at 124 participants (62 in each group) with a confidence level
of 70%, a power of 0.80, an odds ratio of 2.0, and an expected
exposure proportion of 66.67% in the group of cases as well as 50%
in the control group.

2.5 | Statistical analysis

For statistical analysis, SPSS 25.0v software (IBM Corp., Armonk,
NY, USA) was used with an alpha error of 0.05 for a 95% confi-
dence interval. Kolmogorov-Smirnov test was used to assess
normality in quantitative data. Between-group comparisons were
examined using both the Student's t-test and the Mann-Whitney
U-test with independent samples. Frequencies and percentages
were assigned for categorical data, and differences between groups
were compared using the chi-squared test. The bivariate correla-
tion between foot pain and falls was studied using the Spearman

correlation coefficient.

The sample of participants who completed the study consisted of 124
participants, participants without Parkinson’s disease (control group,
n = 62) and participants with Parkinson'’s disease (case group, n = 62),
with an age range between 50 and 84 years. For descriptive data, no
statistically significant differences were found between both groups
(p > 0.05). It is shown in Table 1.

Regarding the years diagnosed with Parkinson’s disease, 20.6%
had a disease diagnosis for less than 5 years, 27.8% between 6 and
10 years, 29.4% between 11 and 15 years, 20.4% had between 16 and
20 years, and 1.8% of the sample had been suffering from Parkinson's
for more than 20 years. According to the Hoehn and Yahr Scale [30],
14.5% of patients with Parkinson's disease were in stage 1, 30.6% in

stage 2, 28.45% in stage 3, 9.7% in stage 4, and none were at stage 5.

32 |

Outcome measurements

Analyzing the Downton scale using dimensions, a statistically signif-

icant difference (p < 0.05) was observed between both groups in all

its dimensions except mental state (Table 2).

TABLE 1 Demographic and descriptive data of the Parkinson’s disease group and non-Parkinson’s disease group.

Total group Non-Parkinson’s disease group Parkinson’s disease group

Demographic and descriptive data Mean + SD (range) (n = 124) Mean + SD (range) (n = 62) Mean + SD (range) (n = 62) p-Value
Age (years) 69.18 + 9.12 (50-84) 69.13 + 9.15 (50-84) 69.23 + 9.15 (50-84) 0.097t
Weight (kg) 74.10 + 14.84 (43-135) 74.83 + 11.49 (54-100) 73.36 + 17.63 (43-135) 0.5821
Height (m) 1.67 + 0.09 (1.47-1.91) 1.67 4+ 7.80 (1.47-1.85) 1.66 + 9.64 (1.47-1.91) 0.690t
BMI (kg/m?) 26.61 + 4.61 (16.16-40.31) 26.85 + 3.90 (19.83-35.43) 26.37 + 5.24 (16.16-40.31) 0.0563t
Sex (%) Male 75 (60.5%) 38 (61.3%) 38 (61.3%) 0.854%

Female 49 (39.5%) 24 (38.7%) 24 (38.7%)
Foot pain presence 85 (68.5%) 26 (41.9%) 59 (95.2%) <0.001%
Foot pain intensity None 39 (31.5%) 36 (58.1%) 3 (4.8%) <0.001%

Very slight 32 (25.8%) 16 (25.8%) 16 (25.8%)

Slight 27 (21.8%) 10 (16.1%) 17 (27.4%)

Moderate 24 (19.4%) 0 (0.0%) 24 (38.7%)

Severe 2 (1.6%) 0 (0.0%) 2 (3.2%)
Foot pain frequency  Never 39 (31.5%) 36 (58.1%) 3 (4.8%) <0.001%

Occasionally 44 (35.5%)

Many times 26 (21.0%)
Very often 10 (8.1%)
Always 4 (12%)

18 (29.0%)

26 (41.9%)

8 (12.9%) 18 (29.0%)
0 (0.0%) 10 (16.1%)
0 (0.0%) 5 (8.1%)

Note: In all the analyses p < 0.05 (with a 95% confidence interval) was considered statistically significant. Mean =+ standard deviation, range (min-max)
and T Student's t-test for independent samples were applied. $ Chi-squared test was used.

Abbreviations: BMI, body mass index; SD, standard deviation.
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TABLE 2 Comparisons of results of Downton fall risk scale by dimensions between the Parkinson’s disease group and non-Parkinson’s

disease group.

Non-Parkinson’s disease group

Parkinson’s disease group

Downton fall risk scale n (%) n (%) p-Value
Previous falls No 33 (53.2%) 22 (35.5%) 0.047*
Yes 29 (46.8%) 40 (64.5%)

Medicines None 28 (45.2%) 0 (0%) <0.001*
Tranquilizers or sedatives 27 (43.5%) 61 (98.4%)

Diuretics 7 (11.3%) 1 (1.6%)

Hypotensive (nondiuretic) 0 (0%) 0 (0%)
Antiparkinsonians 0 (0%) 0 (0%)
Antidepressant 0 (0%) 0 (0%)
Other medications 0 (0%) 0 (0%)
Sensory deficits None 50 (80.6%) 18 (29%) <0.001*
Visual alterations 12 (19.4%) 44 (71%)
Hearing alterations 0 (0%) 0 (0%)
Extremities (stroke, etc) 0 (0%) 0 (0%)
Mental state Oriented 58 (93.5%) 57 (91.9%) 0.729
Confused 4 (6.5%) 5 (8.1%)
Ambulation Normal 61 (98.4%) 45 (72.69%) <0.001*
Safe with help 1(1.6%) 17 (27.4%)
Insecure with help 0 (0%) 0 (0%)
Impossible 0 (0%) 0 (0%)

Note: Downton scale. Frequency, percentage (%) and Chi-squared test (x2) were utilized. Downton scale domains were divided as follows: (1) previous
falls, (2) medicines, (3) sensory deficits, (4) mental state, and (5) ambulation. In all the analyses, p < 0.05 (with a 95% confidence interval) was considered

statistically significant (bold).

Regarding the global result of risk of falls, the participants with

Parkinson’s disease presented worse results on the Downton scale,
with a high risk of falls in 40.3% compared to 3.2% in the group
without Parkinson’s disease, with statistically significant differences
(p < 0.05) between both groups (Table 3).

Similarly, the numerical value of the Downton scale showed a
clear statistically significant difference between the two groups, with
the mean value of Parkinson’s disease group being higher (indicating
a higher risk) than that of non-Parkinson’s disease group (2.65 4 0.96
vs. 1.31 £ 1.19) as shown in Table 4.

The values obtained for the risk of falls due to foot pain, in-
tensity, and frequency of foot pain are presented in Table 5.

Specifically, high or very high fall risk values were found in par-
ticipants with Parkinson’s disease with foot pain in 56.4%, in 22.6%
whose intensity of pain was moderate and when the frequency of
pain was considered occasionally in 24.2%. After conducting a cor-
relation study, we obtained a Spearman coefficient of 0.938
(p < 0.001), indicating a very strong positive relationship between
foot pain and falls in participants with Parkinson’s disease. This
suggests that, overall, as foot pain increases, the number of falls also

significantly increases and vice versa (see Table 6).

4 | DISCUSSION

The objective of this study was to determine the risk of falls in
participants with Parkinson’s disease using the Downton scale and its
relationship with foot pain compared to a group of participants
without Parkinson's disease. The findings corroborate the initial hy-
pothesis, confirming a higher risk of falls in participants with Par-
kinson’s disease and highlighting that foot pain contributes to an
increased risk of falls.

The results obtained with the Downton scale show that, in the
group of participants with Parkinson’s disease, 40.3% have a high risk
of falling, while in the group of participants without Parkinson’s
disease it was 3.2% of them who have said high risk of falling falls.
Several studies have investigated the risk of falls in people with
Parkinson’s disease [28, 38, 39], but none of these have been like the
present study, in which a case-control study was conducted with
participants with and without Parkinson’s disease, who were
matched based on age, sex, and BMI.

In the study by Paker (2015), gait speed and the relationship with
the risk of falls, measured with the Downton scale, were investigated.

They obtained a negative correlation between walking speed and the
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TABLE 3 Comparisons of risk of falls between the Parkinson’s disease group and non-Parkinson’s disease control group obtained with

Downton scale.

Non- Parkinson’s disease group

Parkinson's disease group

Outcomes measurements n (%) n (%) p-Value
Risk of falls None 20 (32.3%) 0 (0.0%) <0.001*
Very low 15 (24.2%) 8 (12.9%)
Low 20 (32.3%) 18 (29%)
High 2 (3.2%) 25 (40.3%)
Very high 5 (8.1%) 10 (16.1%)
Severe 0 (0.0%) 1 (1.6%)

Note: In all the analyses, p < 0.05 (with a 95% confidence interval) was considered statistically significant (bold).

TABLE 4 Downton values in total group and each group.

Total group Non-Parkinson’s group Parkinson'’s disease group
Outcomes measurements Mean + SD (range) (n = 124) Mean + SD (range) (n = 62) Mean + SD (range) (n = 62) p-Value
Downton value 1.98 + 1.27 (0-5) 1.31 + 1.19 (0-4) 2.65 + 0.96 (1-5) <0.001t

Note: In all the analyses, p < 0.05 (with a 95% confidence interval) was considered statistically significant. Mean = standard deviation, range (min-max)

and t Student's t-test for independent samples were applied.
Abbreviation: SD, standard deviation.

Downton scale, which means that the lower the walking speed, the
greater the risk of falls registered with this tool. In this study, the mean
value (SD) obtained on the Downton scale was 3.86 (1.8), while in our
study for patients with Parkinson's disease it was 2.65 (0.96), coin-
ciding that, in both cases, there is a risk of falls in the group of patients
with Parkinson's disease. The difference in fall rates between our study
and that of Paker (2015) can be attributed to several factors. In our
research, 98.4% of participants with Parkinson’s disease were taking
tranquilizers or sedatives, which is known to increase the risk of falls
[28]. In contrast, this factor is less prevalent in the Paker (2015) sample.
Additionally, we included the variable of foot pain, a significant
contributor to fall risk that was not previously considered.

However, Wilczynski (2021) [38], used the Tinetti Test to mea-
sure the risk of falls. The Tinetti Test, also known as the Performance
Oriented Mobility Assessment, evaluates gait and balance, particu-
larly in older adults. The assessment consists of gait assessment, (how
a person initiates walking, their steadiness, speed control, and ability
to turn) and balance assessment, (balance while sitting, standing, and
during movement). Lower scores indicate a higher likelihood of fall-
ing. Using this test determined the risk of falls in patients with Par-
kinson’s disease and an association with the level of independence,
also finding an inverse relationship between the level of indepen-
dence and the risk of falls [40].

Lastly, the study by Sebastia-Amat et al. [39], used the Timed Up
and Go test to measure the risk of falls, assessing the cognitive level
and the risk of falls, with both being directly related. In turn, all also
agree that the risk of falls is high in patients with Parkinson's disease.
On the other hand, analyzing the dimensions of the Downton scale,

as important risk factors for falls, it can be seen that in the group of

participants with Parkinson’s disease, 64.5% experienced some
“previous falls”. LeWitt (2020) and Grimbergen (2013) affirm that a
history of previous falls increases the risk of subsequent falls, which
in turn adversely affects the quality of life of individuals with Par-
kinson's disease, because of the fear of falling. Also, a previous study
for patients with Parkinson's investigated kinesiophobia, or fear of
moving [17], suggesting that kinesiophobia may be related to the fear
of falling reported by LeWiit (2020) and Grimbergen (2013).

Likewise, it is important to note that 98.4% of the participants
with Parkinson's disease in our study were taking some “sedative or
tranquilizer” as medication. LeWitt (2020) exposes these drugs in a
list of medications that favor and increase the risk of falls, primarily
attributing it as a major factor in the increase in orthostatic hypo-
tension and consequently, the risk of fainting and falls. In the plan-
ning of pharmacological treatment for these patients, LeWitt (2020)
recommends a thorough review of the quantity and dose reduction of
medications, especially those commonly prescribed.

In addition, our study revealed that the most prevalent sensory
disturbance in the Parkinson’s disease group was “visual distur-
bances,” affecting 71% of participants compared to 19.4% in the non-
Parkinson’s disease group. In relation to this problem, Weil et al. [41]
conducted a literature review on the visual disturbances present in
Parkinson’s disease. They highlighted that people with Parkinson's
disease experience changes in color vision, contrast sensitivity, and
difficulties in complex visual tasks such as emotion recognition. They
further noted that this visual dysfunction frequently coexists with
postural instability and gait disorder, thus not only posing a risk of
falls due to poor vision but also increasing the risk through its as-

sociation with postural and gait disorders increases it.
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TABLE 6 Comparison of Downton values between tranquilizers/sedatives medication in the Parkinson’s disease and non-Parkinson’s

disease group.

Non-Parkinson’s disease group

Parkinson's disease group

Downton value

0 (lower risk of falls) 0
1 8
2 16
3 1
4 (higher risk of falls) 2

27 (43.5%)

Tranquilizers/sedatives

Tranquilizers/sedatives
8

17

25

10

1

61 (98.4%)

However, it should be noted that, in our study, in the “mental
state” dimension of the Downton scale there is no statistically sig-
nificant difference between both groups, predominantly “oriented”,
whose explanation is given to the fact that it was an exclusion cri-
terion to suffer from cognitive disorders, which justifies this result.

With all this evidence, it can be deduced that the risk of falls in
people with Parkinson’s disease is multifactorial. Therefore, it is
crucial to reconsider a wide range of etiologies that can contribute to
falls in these patients [4].

Our study examines foot pain frequency and intensity. Findings
suggests that participants in the Parkinson’s disease group reported
greater foot pain compared to the control group. The study also found
that participants in the Parkinson’s disease group were at higher risk of
falls when they also experienced foot pain (compared to participants
with Parkinson’s disease who did not report foot pain). Additionally, we
found that the intensity of foot pain was higher in the Parkinson’s
disease group, and the risk of falls in these participants was elevated
particularly when the pain intensity was moderate. Furthermore, we
observed a high and very high risk of falls among participants with
Parkinson’s disease at different levels of pain frequency.

Finally, our analysis revealed an association between foot pain
and falls. It is important to highlight that, given the strength of this
correlation, we further explored the relationship between these two
variables using the Downton scale. Our findings revealed that the
association between pain and falls was direct and not attributable to
chance or random variation.

Like us, but with different approaches, previous studies in people
with Parkinson’s disease considered the importance of foot health
and hygiene, the proper use of footwear and functional mobility to
slow down the progression of the disease [16, 24, 25, 42-44]. With
this, it is corroborated that people with Parkinson’s disease experi-
encing foot problems, foot pain, intensity, and high frequency.

Similarly, but not specifically in Parkinson’s disease, Awale et al.
[45] studied the relationship between foot pain and the risk of falls in
a cohort of older adults and found that in the presence of foot pain
the risk of falls doubled. With all this, we want to confirm that, in the
risk of falls, it is important and crucial to assess foot health, and

manage, as far as possible, foot pain.

Since Parkinson’s disease is different for each person, the pain in
their feet and the changes in their feet are also different. The presence
of a podiatrist is recommended in the multidisciplinary team that
supports people with Parkinson’s disease to treat foot pathologies [46].

This study had some limitations. For future studies, it would be
beneficial to combine measurements of foot pain with existing fall
prediction models to yield more conclusive results. Also, simple
random sampling would ensure a more uniform sample. Lastly,
evaluating the results with a longitudinal follow-up would determine

more definitive and decisive conclusions.

5 | CONCLUSIONS

This research provides evidence of foot pain and its relationship with
the degree of fall risk and Parkinson’s disease. Participants with
Parkinson’s disease exhibited a higher risk of falls than people
without Parkinson’s disease, which was further influenced by the

presence, intensity, and frequency of foot pain.
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