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1- Abstract
Background: Patients with a stroke are more likely to have a fear of falling (FoF), which has been
associated with reduced physical activity, deconditioning, uncertainty, and, finally, a loss of
independence due to their limited mobility and balance.
Purpose: To determine how basophobia affects patients with chronic stroke in terms of their ability to
balance and function. Methodology: There were two equal groups of 80 stroke patients. Study group
(A) experienced basophobia, whereas the control group (B) did not. The overall stability index (OSI)
and fall risk index (FRI) were evaluated using the Biodex balance system; gait dysfunction and the
ability to carry out dual tasks were evaluated using the dynamic gait index (DGI); balance issues were
assessed through the Berg balance scale (BBS) and the timed up and go test (TUG); while the fear of
falling was measured with the 16-item Fall Efficacy Scale-International (FES-I). Results: the
experimental group (group A) showed a notable improvement over the control group (group B) on the
16-item FES, TUG, FRI, and OSI, while the BBS and DGI showed significant decreases. Conclusion:
Stroke patients with FoF showed poor dynamic balance, which was associated with poor performance,
limited mobility, and an increased risk of falling.
KeyWords: Stroke, Basophobia, Risk of falling, Functional outcomes

2- Introduction
Stroke is a cerebrovascular disease that impairs physical function by causing inadequate blood flow or
brain hemorrhage. Motor deficits brought on by stroke include muscle paralysis, a reduction in
cognitive function, trouble carrying out daily chores, anxiety, despair, and low self-efficacy. The
likelihood of falling is higher among individuals with a stroke, as they may have difficulty maintaining
balance and attention due to weaker leg muscles or impairments in walking (Xu et al., 2018;
Kongwattanakul et al., 2020).
Balance deficits are among the most prevalent motor impairments following a stroke, impacting
roughly 83% of individuals, and can heighten their risk and apprehension about falling (FoF) in certain
patients (Monfared et al., 2015). Falls can also cause emotional distress for a patient, as well as
physical harm (Alenazi et al., 2018). This is because patients can become frightened of falling (FoF)
even when they are not physically harmed (Jefferis et al., 2014).
Stroke survivors also face emotional and social challenges, including reduced quality of life due to
physical impairments and changes in appearance. Changes in their situations can lead to reduced social
connections, which in turn may result in financial difficulties (Lee et al., 2020).
Basophobia refers to the fear of falling, which is associated with disturbance in walking and balance
that leads to a decrease in physical fitness, elevated anxiety, decreased activity levels, an increased
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risk of hospitalization, and a loss of independence (Schinkel-Ivy et al., 2016).

Self-imposed limitations on function may cause patients with a high FoF to become even less
functionally capable of engaging in everyday activities (Lavedan et al., 2018; Liu et al., 2018). So,
FoF may be an independent risk factor that contributes to falls, even in stroke survivors who have
never fallen (Guan et al., 2015 and Kamide et al., 2021).

One of the primary reasons for the heightened risk of falls among individuals who have survived a
stroke is the mental component of fall- related self-efficacy, or FoF. According to research, between
60 and 70 percent of long-term stroke survivors are unsure about their capacity to prevent falls, which
frequently results in increased anxiety and issues with mobility and balance (Park & Cho, 2021).

False beliefs about one's danger of falling and real assessments of diminished balance skills might give
rise to a fear of falling. Therefore, an excessively pessimistic expectation of the chance of falls may
indicate that stroke survivors who were afraid of falling had diminished balancing abilities and a
fearful anticipation of falls (Liu et al., 2019). Therefore, this study explored how basophobia affects
balance and functional results in individuals who have experienced a chronic stroke.
3- Methods
3.1.  Design:
There was only one blind assessor in this case-control study. The study protocol, clinically registered
under the number NCT06899451, was approved by Banha University's physical therapy research
ethical committee (PT. BU. EC. 13). A written consent form was signed by each patient before they
were enrolled in the study.
3.2.  Participants:
Between September 2024 and March 2025, 80 instances of chronic ischemic stroke, involving both
sexes, were referred by a neurologist to the physical therapy outpatient clinic at the Faculty of Physical
Therapy in Cairo, Egypt.
The trial was open to patients who were 45 years of age or older, had experienced an ischemic stroke
at least six months after the stroke, were getting therapy at the outpatient clinic, and were ambulatory
without the need for a walking aid. Exhibited acceptable cognitive (as indicated by a Montreal
Cognitive Assessment score of above 26), spasticity of the upper and lower extremities ranging from
(grade 1+: 2) on a modified Ashworth scale, and a history of falls as reported on their neurologist
referral form.
Patients with vision and cognitive impairments, musculoskeletal problems (e.g., severe arthritis,
complete hip arthroplasty, knee surgery, lower limb fractures within the last 6 months), contractures
due to a fixed deformity and/or leg length discrepancy, and unstable medical conditions (e.g., unstable
angina, unstable hypertension) were excluded from the study.
3.3.  Procedure
Two equal groups were assigned, with 40 patients in each group: group A (Study Group), including
patients with a history of falls and basophobia. Group B (Control Group) includes patients without
basophobia and either had or did not have a history of falling. At the site where they were recruited,
the same physical therapist performed the procedure in both locations.
3.4. Outcome measures:
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All patients were evaluated using the following assessments.
3.4.a Functional outcomes assessment
The Timed Up and Go Test (TUG) was used to assess a person's ability to get out of a chair, walk three
meters to a cone, then get back into the chair and sit down. Older adults and those with balance
problems were more likely to fall if they took more than 13.5 seconds to finish the TUG (Ng & Hui-
Chan, 2005).
The Dynamic Gait Index (DGI) assessed the patient's ability to maintain walking balance while
adjusting to various activities, was used to evaluate dual-task performance. Eight common gait
exercises (such as altering speed, turning, looking around, stepping over or around obstacles, and
moving up stairs) were given to patients to complete while keeping their balance in various scenarios.
Every task has a score between 0 and 3, with a maximum score of 24. Better functional mobility
without assistance is indicated by a higher total DGI score (Shumway- Cook et al., 1997).
3.4.b. Risk of falling and balance assessment.
The Berg Balance (BBS) Scale assessed the patient's ability to balance and their awareness of their
risk of falling. This scale comprises 14 distinct tasks that ask patients to execute a variety of
challenging postures and movements to assess their balancing abilities. Each task is graded from 0 to
4, with a total maximum score of 56. A significant risk of falling is indicated by a score of 44 or below
(Berg et al., 1995).
The Biodex Balance System, developed by Biodex Medical Systems Inc. in Shirley, NY, evaluates a
person’s capability to sustain dynamic stability of posture under dynamic stress to measure and train
neuromuscular control. The Biodex Balance System was used in our study to calculate the risk of
falling by calculating the total stability index in degrees, which was then converted to the Biodex fall
risk index (FRI) following the standard procedures described below. The Biodex balancing device was
adjusted to the most stable support surface (level 8), and the patients stood on the platform with their
eyes open after taking off their boots and being fully briefed about the test then asked to remain vertical
with their center of gravity in the middle of the platform while they gazed at a screen 30 cm in front
of their faces. (Prometti and others, 2016).
3.4.c Fear of falling assessment
In community-dwelling people and older people with chronic stroke, the FES-I demonstrated sufficient
ability to distinguish fallers from non- fallers. The 16 items on the FES-I are rated on an ordinal scale
of 1 to 4, where 1 denotes little concern and 4 denotes great concern. Higher ratings denote lower
levels of self-efficacy; scores range from 16 to 64 points (Reguli & Svobodova, 2011). It is advised
that the 28-point cut- off value be used (Faria-Fortini et al., 2021).
3.5.  Sample size
The sample size for this study was determined using G power software (version 3.1.9.2; Franz Faul,
University of Kiel, Germany), revealing that a total of 40 patients per group were necessary. The study
was conducted with a significance level (a) set at 0.05, an effect size of 0.94, and a power of 80%.
3.6.  Statistical analysis:
A chi-squared test and an unpaired t-test were conducted to assess the characteristics of subjects across
the groups. The normality of the data was determined using the Shapiro-Wilk test. To check for
homogeneity of variance among the groups, Levene's test was utilized. Using an unpaired t-test, groups
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were compared on BBS, DGI, 16-item FES, TUG, FRI, and OSI. To indicate significance, the
threshold for statistical tests was established at p < 0.05. All statistical analyses were conducted using
version 25 of the statistical software for social sciences (SPSS) (IBM SPSS, Chicago, IL, USA) on a

Windows platform.
4. RESULTS

- Subject characteristics:

Subjects’ characteristics are demonstrated in table 1. There was no significant difference between
groups in age, weight, height, BMI, duration of illness, degree of spasticity, sex and affected side

distribution (p > 0.05). Table 1. Basic characteristics of subjects.

Group A Group B t-
p-value
Mean+ SD Mean=+ SD value
Age (years) 50.40 + 4.94 51.03 £ 3.50 -0.65 0.52
W eight 77.45 £ 8.40 76.03 £ 4.96 0.92 0.36
Height 173.28 + 8.67 172.53 + 6.98 0.43 0.67
BMI (kg/m?) 25.73 £ 1.07 25.39 + 0.86 1.57 0.12
Duration of
17.58 £ 6.31 17.90 £ 5.59 -0.24 0.81
illness (years)
Degree of
2.38 £ 0.49 2.48 £ 0.51 -0.89 0.37
spasticity
Sex,n (%)
M ales 32 (80%) 30 (75%) y2 =
0.59
Females 8 (20%) 10 (25%) 0.29
Affected side, n
(%)
Right 19 (47.5%) 22 (55%) 52 =
0.50
Left 21 (52.5%) 18(45% ) 0.45

SD, standard deviation; x2: Chi squared value; p-value, probability value. Comparison of BBS, DGI,
16-item FES, TUG, FRI, and OSI among groups:

There was a significant increase in BBS (MD =-17.38, d = 5.80) and DGI (MD =-9.87, d = 6.09), and
a significant decrease in the 16-item FES (MD

=15.2,d=28.29), TUG (MD = 4.65 sec, d = 0.99), FRI (MD =0.74, d =
1.91), and OSI (MD = 1.03, d = 3.68) in group B compare with group A (p
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<0.01). (Table 2).
Table 2. Comparison of BBS, DGI, the 16-item FES, TUG, FRI, and OSI between the study
group (A) and the control group (B):
Group Group

95% CI
A B
Mean Mean Lower Upper t- p
MD d
+SD +SD limit limit value value
34775 52.13 - -
BBS -18.71 -16.04 0.001 5.80
+2.82 +£3.17 17.38 25.90
8.58 + 1845 -
DGI -9.87 -10.59 -9.16 0.001 6.09
1.36 +1.84 27.33

16-item 52.70 37.50
15.2 1438 16.02 37.06 0.001 8.29

FES +1.99 +1.66

TUG 36.13 31.48
4.65 256  6.774 443 0.001 0.99
(sec) +5.00 +4.36

290 =+ 2.16 +
FRI 0.74 0.56 0.91 8.40 0.001 1.91
0.33 0.44
301 £ 198 +
OSI 1.03 0.90 1.15 16.38 0.001 3.68
0.30 0.26
SD, standard deviation; MD, mean difference; CI, confidence interval; p-value,

probability value, d, Cohen effect size

S. DISCUSSION

The current study assessed how stroke patients' functional results and balance are impacted by
basophobia. Based on the results of the current research, the patients in the study group (group A)
displayed significant enhancement compared to the control group (group B) in their performance on
the BBS, DGI, and the 16-item FES, TUG, FRI, and OSI. This was in line with Delbaere et al., 2004
who discovered that fear of falling reduces confidence in mobility, which worsens functional
impairments.

The findings of the present study indicated that the patients in the study group (group A) exhibited a
considerable decrease in their ability to perform two tasks simultaneously, which was measured by the
DGI, as well as their balance, evaluated through the BBS, in comparison to the control group (group
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B). These results are corroborated by Guan et al., 2015; Man-Di Ng et al., 2017; & Kongwattanakul
et al., 2020 who concluded that muscle function, postural control, mobility, and FoF can have an
impact on walking abilities during the chronic phase of a stroke.

In keeping with Schmid et al., 2015 who found that those with chronic stroke who were fearful of
falling performed markedly worse than those who had never fallen, the current study's results showed
a significant decline in the study group's BBS and DGI. While Schmid et al., 2015 reported that patients
with chronic stroke who did not experience FoF scored higher on the BBS than those who did, other
studies revealed no appreciable difference in the total BBS score between those who feared falling and
those who were not during the acute phase of stroke.

Recent findings from a study by Brustio et al., 2018 indicate that high levels of FoF can lower a
patient's level of activity and self-efficacy while also adversely affecting their ability to participate in
social activities and their return to society.

Regarding the 16-item FES, TUG, FRI, and OSI the current findings revealed that there was a
significant increase in the study group (group A) compared to the control group (group B), which is
consistent with Park & Cho, 2021, who discovered that FoF impeded daily activities, functional
mobility (as judged by TUG scores), and balance ability. This is explained by the fact that Patients
who have experienced a stroke and exhibit weakness in their lower extremities tend to avoid many
daily tasks due to fear of falling (FoF). This suggests that the strength of lower limb muscles has a
stronger association with FoF related to daily activities than with other physical capabilities. To
effectively reduce FoF, individuals with weakened lower extremity muscles should be supported and
provided with strategies to adapt to their reduced muscle strength in everyday life, along with
undergoing long-term rehabilitation focused on increasing muscle strength.

In the same context, Borode et al., 2023 discovered that the study group took longer to complete the
TUG test than the control group. This suggests that, in comparison to the control group, the study
group had poorer dynamic balance and a higher chance of falling. An unstable posture and a
compromised base of support may be the cause of this, which raises the risk of falling and the
likelihood of falling.

The recent study's findings were corroborated by Bueno et al., 2019 who discovered that stroke patients
reduced dynamic posture was linked to higher fear of falling (FoF), which caused anxiety when
attempting to perform a motor task and when attempting to maintain balance in dangerous
circumstances.

According to Park & Kim's 2019 research, being terrified of falling can undermine an individual's
confidence in performing daily chores. This concern frequently leads to a more sedentary lifestyle,
which can create further health problems, including muscle weakness and atrophy, especially in the
legs, and these challenges can diminish the quality of life for elderly individuals and stroke survivors.
Furthermore, Joshi & Sorani (2021) recommended caution when using BBS or walking speed to assess
fall risk for individuals who have had a long-term stroke. They also stated that because falls are
common while walking, when assessing a person's fall risk, the primary focus should be on reactive
balance and how they interact with their surroundings. The findings of Joshi and Sorani trial support
the results of Liu et al. (2018)
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study who stated that fear avoidance behavior, which involves limiting physical activities due to a lack
of confidence in one's balance, is an important part of research on fear of falling.

In conclusion, the present study revealed a significant link between falls and the fear of falling among
individuals who have experienced long- term stroke, which is accordance with Polat et al., 2019, who
indicated that fifty percent of patients who have at least one fall after leaving the hospital develop a
fear of falling, and this problem is predicted to endure in the following years.

6. Strengths and Limitations:

In our study, we used different measurable results, including the Biodex balance system. We also
included functional outcomes like DGI and TUG because they are more related to the risk of falling
than static measures. Understanding the association between basophobia and balance is critical for
developing more effective treatment interventions and rehabilitation programs. However,
administering multiple tests may be difficult for patients, increasing the likelihood of dropout. This
danger has been minimized by motivating and explaining the possible benefits to patients and their
families, as well as offering feedback and recognition after each examination. One limitation was the
low sample size of females to differentiate the sex effect on fear of falling. These limitations might
restrict how broadly the findings of the current study can be applied. Lastly, additional research is
advised to examine the impact of sex, the negative consequences of hormonal changes in females, and
how menopause affects stroke patients' fear of falling.

7. Conclusion

Stroke patients who had basophobia demonstrated poor dynamic balance, which increased their risk
of falling, causing poor performance and mobility.
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