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ABSTRACT

Background: Older people refers to those who have experienced physiological changes due to the aging process.
The overall physiological changes associated with aging lead to changes in body system. These changes lead to
an increased problem in the older people, such as balance problems that leads to the risk of falls. Prevalence of
the older people suffering from diseases that lead to the risk of falls has increased from 25% to 35% overtime.
Unaddressed risk factors for falls lead to recurrent falls and poor quality of life. Effective multifactorial fall
prevention programs in the primary care setting may be a promising approach to reduce incidence rate of falls.
One of the interventions to address falls for the older people is Feldenkrais Exercise. The objective of this study
was to investigate the effect of Feldenkrais Exercise on the dynamic balance and the risk of falling among the
population. Methods: This research was a one group, pre-post-test study. A convenience sample of 25 community
dwelling older adults was recruited in this study. The participants attended 5-week Feldenkrais Programs,
consisting 60 minutes of Feldenkrais Exercise for three times per week. Time Up and Go Test (TUG) was used to
measure the Dynamic Balance and Morse Falls Scale (MFS) was used to measure the Risk of Falls of the
participants. Paired T-test were used to analyze the data. Results: After completion of the programs, dynamic
balance (p = 0,001) and risk of falls (p=0,001) decreased, indicating that Feldenkrais Exercise is effective to be
used to prevent falls among the older people. Conclusion: The results of this study support the hypothesis that
Feldenkrais Exercise positively influence dynamic balance and the risk of falling among the older people.
Feldenkrais Exercise can make up part of the rehabilitation program to prevent the decline of dynamic balance
and reduce the incidence rate of falls among this population.
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INTRODUCTION

An older people can be described as someone who
has entered the age of 60 years and over (Yuliadarwati
2020). The populations experience a decrease in
muscle strength and coordination that leads to
decrease in balance. More than 30% of older people
aged 65 years and over experience falls at least once
ayear (Thomas et al. 2019). In 2018, incidence of falls
among this population in Indonesia is 67.1% in the age
group of 65-74 years old and increase to 78.2% at the
age 75 years (Riskesdas 2018). In 2020, the
percentage of falls among the older people has
increased by 25% to 35% followed by the decline in
function among this population, which eventually can
lead to the balance disorders and further increased
risk of falls (Dewi et al. 2021; Rohima et al. 2020).

Balance is required to maintain body position, respond

to movement, and react to changes in body position so
that the body remains stable (Osoba et al. 2019).
Balance occurs when the vestibular, visual, and
proprioceptive are stimulated (Agrawal et al. 2020). The
input from sensory systems is integrated by the
cerebellum, cerebral cortex, and brainstem (Picard-
Deland et al. 2022).Then the input that has been
processed is realized by the output motor which consists
of vestibulo-ocular reflexes and motor impulses ((Ellithy
et al. 2020).

In general, older people experience a decrease in three
sensory systems which results in the misinformation
being passed on to the brain, resulting in balance
disorders (Kiik 2018). The decreasing proprioception
among the older people causes coordination and
balance problems that result in a higher risk of falling
(Ferlinc et al. 2019). They also experience a decrease
in muscle strength, muscle flexibility, muscle elasticity,
decreased reaction time and relaxation and decreased
functional performance (Kurnia 2019).

There are several comprehensive rehabilitation options
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to improve balance and reduce risk of falling in older
people. Sweeting (2020), suggested several exercises
for balance, which are Feldenkrais Exercise, Tango
Dance Exercise, Tai Chi, and Alexander Technique
Exercise. Wijayanti (2017) stated that Feldenkrais
exercise produced good result in dynamic balance and
decrease the risk of falling in older people with
Osteoarthritis. Feldenkrais exercise provide the
learning and stimulation to sensing and thinking that can
improve the body function.

Research conducted by Teixeira-Machado (2017)
showed that, Feldenkrais exercise improves static and
dynamic balance and reduce the duration of Time Up
and Go test in patients with Parkinson's disease.
Feldenkrais Exercise is reported to be able to improve
balance in Cerebral Palsy patients too, by relaxing the
lower leg muscles, controlling abnormal reflexes,
correcting posture and gait (Panova et al. 2017).
Increase body awareness and able to move comfortably
was also reported as an effect of Feldenkrais Exercise
in patients with mobility problems (Palmer 2017). There
are a few studies related to Feldenkrais Exercise on
balance and the risk of falling among the older people.
This study was aimed to determine the effectiveness of
a 5-week Feldenkrais Exercise on dynamic balance and
the risk of falling among the Indonesian older people.

METHODS

This study was approved by the Human Research
Ethics Committees at the Medical Faculty, University of
Muhammadiyah Malang, Protocol Number E.5.a/ 045/
KPEK-UMM/ 111/ 2023.

The participants in this study were a sample of
convenience drawn from community dwelling older
adults, who had enrolled to this research at the Tresna
Werdha Jombang Social Services. The inclusion
criteria are patients aged over 65 years old, positive
sign of balance disorder confirming by Time Up and Go
Test (TUG), did not have impaired cognitive function
confirming by the Montreal Cognitive Assessment
(MoCA), and shown willingness to participate in the
study. All participants provided informed consent.
Those currently experiencing fractures and severe
injuries, using assistive devices (walkers, wheelchairs
and crutches), are attached to an IV-line, are in a
bedrest condition, and having depression or anxiety
were excluded from the study.

The selected participants were assessed on dynamic
balance using Time up and Go test (TUG) and risk of
falls using Morse Falls Scale (MFS) measures prior to
starting the intervention and at the completion of the
program.

The Feldenkrais exercise were carried out 3 times a
week for 5 weeks with a duration of 35-45 minutes.
Movements in Feldenkrais training included: (1) Ankle
and foot flexion; (2) Crossing leg and arm; (3)

Standing balance; (4) Weight bearing; (5) One Leg
Standing; (6) Stand from Chair; (7) Tandem Walking; (8)
Sitting and lean forward; (9) Sitting with lateral trunk
rotation; (10) Sitting with lateral cervical flexion; (11),
Sitting with lean to the side; (12) Supine with knee
flexion.

There were three physical therapists who were called for
assist in this study, namely: (1) an examiner, in charge
of overall assessments for the participants; (2) the
assessor in charge to measure all the outcome
measures at the pre and post intervention phases; and
(3) a physical therapist who was trained for the
Feldenkrais Exercise, in charge to conduct the
intervention on the participants.

Descriptive statistics were used to analyse all outcome
measure scores. The normality test used was the
Shapiro Wilk test for both TUG and MFS. Parametric
tests were used for dynamic balance by TUG, while non-
parametric test was used for MFS as the data were not
normally distributed. To evaluate the effect of
Feldenkrais exercise for the normally distributed data of
dynamic balance by TUG, the Paired T test was used to
compare the pre and post intervention values.
Meanwhile, Wilcoxon sign rank test was used to evaluate
the effect of the Feldenkrais exercise on Risk of Falls by
MFS as the data is not-normally distributed. The
statistics level was set at p-value < 0,05.

RESULTS

A total of 25 participants were screened for eligibility at
the Tresna Werdha Elderly Community Social Service
Jombang. There were two participants who excluded
due to not fulfilling the inclusion criteria. Eventually, a
total of 23 participants who were eligible participated in
the research and signed letter of informed consent. All
participants were measured at baseline and post-
intervention.

The demographic data and baseline are shown in Table
1: the mean age of the participants is 70.9 years old; BMI
= 23,35 kg/m?; TUG = 28,34 second; and MFS = 44,34
points.

Table 1: Demography of the participants

Characteristics (N=23) Mean (SD)
Gender (female/male) 18/5

Age (years) 70.9 (8.16)
BMI (kg/m?) 23.3 (2.75)
TUG (second) 28.34 (3.05)
MFS 44.34 (9.45)

Table 2: Comparisons of the dynamic balance by TUG
within group

Time Up and Go

Measurement Test (N=23)

Period p-value
Mean (SD)
Pre-Test 28.34 (3.05)
0.001
Post Test 23.22 (3.24)
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Table 3: Comparisons of the risk of falls by MFS within
group

Morse Falls Scale

Measurement _

Period (N=23) p-value
Mean (SD)

Pre-Test 44.34 (9.45) 0.001

Post Test 33.69 (10.57) :

Table 2 shows the TUG results. The paired T-Test was
used to analyze data for TUG to test the difference
between pre and post-test scores. It was found
statistically significant (p=0.001). That proves the
effectiveness of Feldenkrais Exercise on dynamic
balance on the older people.

The Wilcoxon signed rank test was used to analysed
data for Morse Falls Scale to test the difference
between pre and post-test scores. It was found
statistically significant (p=0.001) (Table 3), which
proves the effectiveness of Feldenkrais Exercise on the
risk of falling among the older people.

DISCUSSION

As mentioned, this study was aimed to determine the
effectiveness of Feldenkrais Exercise on dynamic
balance and the risk of falling among the older people.

A total of 23 participants with average age of 65 — 70
years old in the study experience balance disorders
indicated by TUG score above 15 seconds. Literature
reported that at the age of 65, older people was found
to experience a reduction of functional ability, both
physically and psychologically (Rahman et al. 2022).
Due to aging process, older persons commonly
experience physiological changes that affect their daily
activity, such as changes in body organs, skin and
facial appearance, changes in neurological, sensory
system and musculoskeletal system changes,
instability and increase risk of fall (Mustafa et al. 2022).
The results of this study are in line with findings of the
research which reported that there are 28 — 35% of
older people having balance problem at the age of 60
and this increased to 32 — 42% at the age of 70 years
old (Pramadita et al. 2019). Another study reported that
many older people experience falls due to loss of
balance which accounted to 49.4% at the age over 55
years old, and 67.1% at the age over 65 years old and
these increased by 25% to 35% at the age of 70 — 75
years old (Rohima et al. 2020).

Balance is a complex process of the 3 integrated
sensory systems are: Vvisual, vestibular, and
proprioceptive as well as musculoskeletal which linked
by the brain as the body’s response to maintaining
balance (Mekayanti et al. 2015). Balance is also a
process in which the body tried to maintain their
position whether the circumstance is changing, from
static to dynamic to the standing or ambulation
(Yuliadarwati et al. 2020).

Feldenkrais Exercise is reported able to increase body

awareness by providing stimulation to the senses,
movements, feelings, and thought to reach the goal of
maintaining the body position (Kang et al. 2022). The
sequence of movement provide by the Feldenkrais
exercise can improve balance by changing habits or
correct the posture and the movement as to provide the
body positions while doing daily activity (Jones et al.
2022). The Feldenkrais exercise is normally executed in
a various of position and movement such as sitting,
standing position as well as moving around and shifting
weigh while sitting and standing. The movement in
Feldenkrais Exercise is able to control body posture by
controlling the pelvis which supports the body in various
position, controlling movements in the torso and ankle,
and increasing body awareness. Foot contact with the
floor or the surface and the attention of the person to
which body parts are involved in a movement can build
confidence in improving the balance (Galea, Connors &
Said 2011).

Further, Feldenkrais exercise also improves dynamic
control related to gait and locomotion. This is obtained
by activating the muscle when stepping which includes
the muscle around hip, knee, ankle, and postural
muscles (erector spinae muscle and rectus abdominis
muscles) (Faidah et al 2020). Feldenkrais exercise
provides benefits in the form of adaptation to increase
stride length and decreasing stride width, increase
walking speed and increase muscle strength (Frederic &
Al Haris 2022). This current study found positive changes
of TUG score indicating improved dynamic balance
following the exercise intervention further support these
benefits of Feldenkrais for older people.

Feldenkrais Exercise is also reported to improve motor
control, speed and visual scanning speed in the older
people (Ullmann & Williams 2016). Besides, there is an
increase in proprioception by emphasizing sensory
information during the movement. Remarkably, this can
increase the sensitivity of perception and perceptual
motor skills, hence, it will be easier for the body to adjust
to any movements (Mattes, 2016). A dynamic postural
response will be achieved when doing Feldenkrais
exercises, the linear acceleration of the body will be
detected by the macula utriculus sensory organ which
plays an important role in determining the orientation of
the head when in an upright position. In the macula
utriculus there are many like a hair cell that heir synapse
connected with the sensory endings of the vestibular
nerve. Next, appropriate signals are sent via the
vestibular nerve to the vestibular nuclei to the brainstem
for processing the signals. The brainstem transmits
strong excitation signals to the antigravity muscles via
the medial and lateral vestibulospinal tracts in the
anterior columns of the spinal cords (Gyuton & Hall
2013). The body will respond by activating the antigravity
muscles by providing movement feedback in the form of
correction or protection the body due to a disturbance or
change in the surface or base of support in maintaining
body balance (Mujiadi & Mawaddah 2019). These
mechanisms explain the reduction of falls risk (MFS
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scores lowered by 10 units) among the older people
following Feldenkrais exercise in this study.

Older people will experience degeneration that may
lead to changes in the body, one of them is the changes
musculoskeletal systems (Pringgadani et al. 2022).
These changes result in weakness of the muscles,
short steps, and unsteady standing (Nisa et al. 2019).
Feldenkrais Exercise can increase body awareness in
order to improve the sequence of movements by
providing feedback in the form of balance, optimizing
perception, improving coordination, and increase
muscle strength (Kampe 2010). Previous study
believed Feldenkrais Exercise can improve physical
fitness and muscle strength, as well as reduce the risk
of falling as to increase the independence of the elderly
in doing their daily activities (Shalahuddin (2022).

In addition, Feldenkrais Exercise is able to increase
awareness and comfort in moving. This was revealed
in research by Palmer (2017). In a study conducted by
Kalron (2017), there was an increase in balance and a
reduction in duration when measured by the Time Up
and Go Test. Hillier & Worley (2015) also concluded
that Feldenkrais Exercise is good for the older people.
In research conducted by Yuliadarwati (2021) it was
shown that Feldenkrais Exercise is able to reduce the
level of risk of falling on the elderly. In Sangam’s study
(2015) Feldenkrais Exercise was reported to be able to
maintain body stability so that it could reduce the risk of
falling on the elderly. Research conducted by Berland
(2022) shows that there is an effect of Feldenkrais
Exercise on the risk of falling.

Feldenkrais Exercise is highly recommended for older
people because it is an exercise to increase awareness
of body movements to the fullest but with minimal effort
(Mohan et al. 2016). Minimal power produces
resistance where the body's metabolism needs to work
less so as to produce optimal energy to perform a
movement efficiently by optimizing coordination,
muscle strength, balance, and efficient time (Henry et
al. 2016). Movement in Feldenkrais Exercise improves
balance by changing habits or movement postures to
stay balanced so as to provide ease in. daily activities
(Wallman-Jones et al. 2022). This mechanism is much
needed in the older people.

CONCLUSION

Based on this study findings, it can be concluded that a
5-weeks intervention of Feldenkrais Exercise,
significantly improves dynamic balance as measured
by TUG and Risk of Falls as measured by MFS among
older people.
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