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Abstract

The Feldenkrais Method is an intervention method proven by research to improve
balance in older women. This study examined the static and dynamic balance of
older women who participated in Feldenkrais classes for more than three years,
without a dedicated balance improvement program. Ninety-two independent
women over 65 years of age were examined: 34 had participated in Feldenkrais
classes for more than three years, 36 had participated in general exercise classes
for more than three years, and 22 did not exercise at all. Their static standing
balance was measured in six different positions on a Tetrax® device. Their
dynamic standing balance was measured when reaching as far forward as they
could. The results show no difference in static (P>0.1) and dynamic (P>0.1)
balance between women who participated in Feldenkrais classes and the other
participants. The study’s conclusion is that due to the importance of this issue,
further research is needed. To this end, an interventional study should be
conducted in which balance is examined at different time points, as well as daily

functions requiring static and dynamic balance.
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Introduction

Balance, the body’s ability to maintain stability by organizing its center of gravity
over its base of support (Bellew, Yates and Gater 2003), both when static (e.g.,
standing) or dynamic (e.g., walking), is achieved by means of three systems that
provide information on the body’s balance, and coordinates between them: the
visual system, the vestibular system (responsible for balance, located in the inner
ear), and the somatosensory system, which provides information from the muscles
and joints, especially the lower limbs and cervical vertebrae. These three systems
transmit information to the brain, which processes the information and
“translates” it into motor information that constantly creates postural corrections
by means of the muscles, and thus maintains balance (Rivkes-Spectorman 2011;
Shoja et al. 2023). Impaired balance can occur as a result of damage to one or

more of the components comprising this neurological mechanism.

As people get older, there is a general decline in their physical and mental health,
and even a slight impairment in the vestibular system can cause a fall (Mahoney,
Cotton and Verghese 2019; Osoba et al. 2019). Impaired balance can increase the
risk of falls, fractures, and even death (Palmer et al. 2023; Tapanya et al. 2023;
Yamamoto et al. 2023).

The issue of falls poses a significant problem for healthcare services worldwide.
In Israel, approximately 1,000 men and women aged 65 and over fall every day,
and one out of four people in this age group reported at least one fall within a
single year (Israel Ministry of Health 2024). According to US data on falls among
adults over 65 (CDC 2025), about three million adults visit emergency rooms
every year due to falls; about one million adults are hospitalized every year due to
fall-related injuries; and nearly 319,000 adults are hospitalized every year due to
hip fractures. 41,400 people in the US died in 2023 as a result of falls, accounting

for 56.1% of fatal injuries in this age group.

The risk of falls and consequent fractures is higher in women than in men (Gale,
Cooper and Sayer 2016; Tapanya et al. 2023). This is due to significant loss of

minerals in the bones, urinary incontinence, and frailty (weak muscles and
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weakness, especially in the lower limbs) in women (Gale, Cooper and Sayer

2016).

People who participate in physical activity have been found to significantly
improve their balance (Hauer et al. 2003; Kim et al. 2021; Lofshult 2003;
McCrum et al. 2022; Sihvonen, Sipild and Era 2004). Effective programs are
those held under supervision in a variety of forms of physical activity, including
tai chi, strength and endurance, personal training, balance pad exercises, virtual
reality, and home exercises prescribed by a physiotherapist (Barnett et al. 2003;
McCrum et al. 2022).

A physical activity that has been tested in connection with balance is the
Feldenkrais Method (FM). This method, which is based on relatively gentle
movement routines to stimulate the neutral mobility of the body’s joints, has been
found to significantly improve awareness and the ability to recognize new
information. Once they have recognized new information, FM practitioners
integrate the skills they have acquired while practicing the method (e.g., balance)
into their everyday activities (Chiang 2023; Molders and Araujo 2023; Smith et
al. 2016).

In 2023, Hillier and Worley (2023) reviewed numerous studies that examined a
variety of parameters and populations, seeking evidence for the benefits of FM
and for which populations. They concluded that FM indeed has benefits. With
regard to balance, they concluded that some of the parameters that can contribute
to preventing falls, e.g., the Functional Reach Test (FRT) (which has been
significantly proved), and the Timed Up and Go Test (which has been proved, but
not significantly), can indeed improve as a result of practicing FM in adults who
are prone to falls as well as adults who are not. Additionally, FM is beneficial in
improving movement, reducing effort in movement, and reducing pain or

discomfort.

Since improving balance by practicing FM has been proved but not definitively,
and since most of the studies engaged with balance following and immediately

after a specific intervention program, the author of the present article thought it
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appropriate to publish the results of another study on this subject. The aim of the
study was to examine the association between older women who practice FM and
their long-term static and dynamic balance (as a matter of routine, not only

immediately after a class).

Research Hypotheses

1. Older women who have been practicing FM for at least three years will have
better static balance in their everyday life than older women who perform

general exercise routines, and older women who do not exercise regularly.

2. Older women who have been practicing FM for at least three years will have
better dynamic balance in their everyday life than older women who perform

general exercise routines, and older women who do not exercise regularly.

Materials and Methods

Study Participants

The participants in the present study were 92 independent women over 65 years of

age with no particular medical history.

The participants were divided into three groups: (1) Experimental Group. 34
Women who have participated in at least two FM classes a week for the past three
years (mean age 74); (2) Control Group A. 36 Women who have participated in at
least two general physical activity classes a week for the past three years (mean
age 70); and (3) Control Group B. 22 Women who have not participated in any
regular physical activity for the past three years (mean age 74). The participants
completed a demographic questionnaire, which also showed that they were
similarly distributed in each of the three groups (Experimental, Control A, Control
B) in terms of age and general health. The participants were divided into three
five-year age groups: 65-70, 71-75, 76 and older. Their health condition was

divided into three levels based on the participants’ subjective assessment —
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healthy, healthy for her age, unhealthy — and on reported medical conditions, e.g.,

osteoporosis and hypertension.

The study was examined and approved by the Helsinki Committee, Israel.

Research Tools and Test Protocols

a) Clinical Test of Sensory Interaction and Balance (CTSIB) (static balance)
b) Functional Reach Test (FRT) (dynamic balance)

a) The static balance test, CTSIB (Shumway-Cook and Horak 1986; Werber and
Cass 1993), was performed standing in six different positions on a Tetrax®
computerized posturography device to measure balance (Sunlight Medical
Ltd., Tel Aviv, Israel): (1) with eyes open; (2) with eyes closed; (3) with a
dome (approx. circumference: 40 cm) over the face, obscuring field of vision;
(4) on foam-rubber pads (approx. length: 315 mm; width: 125 mm; thickness:
60 mm); (5) on foam-rubber pads with eyes closed; and (6) on foam-rubber

pads with a dome over the face, obscuring field of vision.

The six standing positions were designed to shed light on the correctness of
the information, and the integration of sensory signals transmitted by the
somatosensory, visual, and vestibular systems in the context of balance. In an
attempt to assess the contribution of each of the three sensory components,
some of the positions neutralized other components. For example, in the

second position, closing the eyes neutralized the visual system.

The CTSIB was carried out with the participant standing on the base platform
of the Tetrax® system, which is a convenient, commonly used, and reliable
system for testing balance in adults (Laufer 2000; Laufer et al. 2003; Schwartz
et al. 2005). The system consists of a metal platform equipped with four pads:
one for the left heel, one for the left toes, one for the right heel, and one for the
right toes. Each pad has a sensor that measures vertical force 32 times per

second. The measured signals are transferred to a computer where they are
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processed using dedicated software. The software provides a set of parameters
by means of which the intensity of the body’s movements during the test can
be measured, and thus the posture of the examinee to be “diagnosed”

(Schwartz et al. 2005).

In the present study, the participants stood barefoot with feet close together,
and arms at the side of the body. Each of the six positions were maintained for
30 seconds. The data recorded was at a sample frequency of 32 Hz. In other
words, 32 results per second for each of the six tests, multiplied by 30 seconds
for each test, a total of 960 measurement data per test. Two variables were

calculated and extracted from these data:

1) Postural Sway (PS) — a variable expressing the body’s movements when

standing, and calculated in accordance with the following formula:

at r - ¥ - RN o # p #
10000. 3 V [(A",, -A") +(B’, -B")H(C",, -C")+D’, -D")]
PS=

1024 - (Weight)

2) Weight Distribution Index (WDI) — a variable expressing how weight is
distributed between the four pads:

WDI =, | (A%-25)? +(B%-25)? +(C%-25)> +(D%-25)*> +
4

The formula provides an index relating to the distribution of weight

between the four pads, with reference to 25% on each pad as a base value.

b) The dynamic balance test, FRT (Browne and O’Hare 2001; Duncan et al.
1990; Whitney, Poole and Cass 1998), provided information about the
participants’ ability to keep their balance when shifting center of gravity. In
the first stage, they were instructed to make a fist and extend their arm to 90°
(parallel to the floor), and the examiner recorded the location of the distal end
of their fist (third proximal phalangeal joint). In the second stage, the

participants were instructed to reach as far forward as they could without
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losing their balance or moving their feet, and the examiner recorded the
location of the distal end of their fist. The difference (in cm) between the
measurements in the first and second stages is the reach distance (Duncan et
al. 1990; Whitney, Poole and Cass 1998). FRT, which is an accepted method
for the assessment of adults experiencing age-related balance problems, was

found to have high reliability (Browne and O’Hare 2001).

Data Collection: Place and Procedure

The study was conducted in the course of 2006 at the Zinman Academy for
Physical Education, The Wingate Institute, Israel. The participants came in buses
from Haifa after receiving an explanation that the aim of trip was to participate in

a study on balance, and after they signed an informed consent form.

After completing a demographic questionnaire, the participants were divided into
two groups. The first group performed the FRT and then the CTSIB, and the
second group performed the CTSIB and then the FRT. All the participants (92)
performed the FRT, and 66 performed the CTSIB. The difference between the
number of participants who came to participate in the study and the number of

those who actually performed the CTSIB stemmed from a technical problem.

Statistical Analysis

Descriptive statistics were used to examine the characteristics of the study
population (means, standard deviations (SD), standard errors (SE), confidence
interval (CI), minimum and maximum). ANOVA tests were used to examine the
effects on balance of practicing FM, which provided various one-way analysis
tables with one independent variable (group belonging) and one dependent

variable (test score).
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The first four tables below present the association between the independent
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variable — group belonging — and each of the dependent static balance variables

according to the CTSIB scores. The two additional tables present the association

between the independent variable — group belonging — and dynamic balance

scores according to the FRT.

Table 1 Means, standard deviations, standard errors, confidence interval,

minimum and maximum of PS variables in the experimental group and the

control groups in a computerized balance test

Test Group No. Mean SD SE CI Min. Max.
Lowe Uppe
r r
limit  limit

FM 22 1925 647 138 1638 2212 1032 3101

Standing with General exercises 25 17.77 482 096 1578 1976  11.05  29.53

eyes open No physical activity 19 20.68  9.04 207 1632 2504 1026  47.00

Total 66 1910 680 0.84 1743 2077 1026  47.00

FM 22 2257 833 178 1888 2626 1078  42.84

Standing with General exercises 25 2241 675 135 19.63 2520 1215  38.53

eyes closed No physical activity 19 2422 9.6 210 1980 2863 1129  46.02

Total 66 2298 794 098 21.03 2494 1078  46.02

FM 22 1978 662 141 1685 2272 1076  31.01

Standing with General exercises 25 1858 544 109 1633 2083 945 3272

dome over face  No physical activity 19 2030 794 182 1648 2413 877 39.50

Total 66 1948 657 081 17.86 21.09  8.77 39.50

. FM 22 2405 876 187 2017 2793 1207 4049
Standing on

foam-rubber pads General exercises 25 23.17 627 125  20.59 25.76 14.50 36.75

witheyesopen  Nophysicalactivity 19 2276 618 142 1978 2574 1399 3458

Total 66 2335 7.08 087 21.61 2509 1207  40.49

. FM 22 3082 969 207 2653 3512 1439  49.96
Standing on

foam-rubber pads General exercises 25 31.67 8.90 1.78  28.00 35.35 17.28 55.80

witheyes closed ~ NOphysical activity 19 27.57 876 201 2335  31.80 1665 4627

Total 66 3021 9.6 113 2796 3246 1439  55.80

Standing on FM 22 2662 785 167 2314  30.10 1228 4230

foam-rubber pads  General exercises 25 2527 778 1.56 2206 2848 1458  49.25

with dome over  Npo physical activity 19 26.06 ~ 7.52 172 2244  29.69 1459 4421

face Total 66 2595  7.63 094 2407 27.82 1228  49.25

Table 1. The means, standard deviations, and maximal measures obtained in the

CTSIB by the participants in all three groups. It is evident that although the mean

PS score representing standing balance increased as the postural task became

more difficult, its values were similar across the three groups.
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Table 2 Variable analysis of computerized balance test results (PS)

ANOVA
Degrees
g Statistical
) Sum of of _—
Test Variance Mean value Significance
squares freedom
(F test)
(df)
Va“alg“;zuifwee“ 92.197 2 46.099  0.998 0.374
Standing with . .
A th
eyes open artance WL 909.271 63 46.179
groups
Total variance 3,001.468 65
Va“alg“r:zui‘?wee“ 40.726 2 20363 0316 0.730
Standing with . o
h
eyes closed Variance within - 01 53¢ 63 64.453
groups
Total variance 4,101.264 65
o Variance between 35215 2 17.608  0.401 0.671
Standing with groups
dome over Variance within
2,766.405 63 43911
face groups
Total variance 2,801.620 65
Standingon ¥ anance between 18.137 2 9.068 0.176 0.839
groups
foam-rubber Variance within
pads with 3,240.223 63 51.432
eyes open groups
4 Total variance 3,258.359 65
Vari bet
Standing on anance between 194 049 2 97.024  1.163 0319
groups
foam-rubber Variance within
pads with 5,255.682 63 83.424
eyes closed groups
Y Total variance 5,449.730 65
Standing on Variance between 21,597 ) 10799 0.181 0.835
foam-rubber groups
pads with Variance within 3.765.258 63 50.766
dome over groups
face Total variance 3,786.856 65

Table 2. In this table, there are two degrees of freedom (df) between the groups,

and 63 within the groups. The statistical value of the F-test ranges from 0.176

(standing on foam-rubber pads with eyes open) to 1.163 (standing on foam-rubber

pads with eyes closed). In all six tests, no statistical significance was found

(P>0.1). In other words, no significant difference was found between the three

groups.
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Table 3 Means, standard deviations, standard errors, confidence interval,

minimum and maximum of the WDI variable in the experimental group and

the control groups in a computerized balance test

Test Group No. Mean SD SE Cl Min. Max.
Lowe Uppe
r r
limit  limit

FM 22 559 234 050 456 6.63 1.70 10.78

Standing with General exercises 25 529 276 055 415 6.43 1.34 13.56
eyes open No physical activity 19 528 242 056 411 6.45 1.66 11.02
Total 66 539 250 031 4.77 6.00 1.34 13.56

FM 22 502 207 044 410 5.94 1.57 8.64

Standing with General exercises 25 5.15 178 036 441 5.88 2.01 8.48

eyes closed No physical activity 19 452 238 055 337 5.67 1.34 9.79

Total 66 492 205 025 4.42 5.43 1.34 9.79

FM 22 532 297 063  4.00 6.63 1.60 12.06

Standing with General exercises 25 491 171 034 420 5.62 1.60 8.88

dome over face  Npo physical activity 19 429 202 046 332 5.26 1.86 8.74
Total 66 487 229 028 430 5.43 1.60 12.06

. FM 22 600 311 066 463 7.38 224 14.88

Standing on

foam-rubber pads General exercises 25 721 3.44  0.69 5.80 8.63 1.71 15.55
with eyesopen O physical activity 19 6.86 297 068 543 8.29 1.86 12.82
Total 66 671 319 039 592 7.49 1.7 15.55

. FM 22 575 301 064 442 7.09 1.55 11.55

Standing on

foam-rubber pads General exercises 25 6.35 335 0.67 4.97 7.73 1.78 13.51
with eyes closed  No physical activity 19 6.51 386 089 465 8.73 0.66 14.98
Total 66 620 336 041 537 7.02 0.66 14.98

Standing on FM 22 582 330 070 435 7.28 2.00 15.56
foam-rubber pads  General exercises 25 624 314 063 494 7.54 1.07 12.24
with dome over  Npo physical activity 19 572 363 083 398 747 127 13.12
face Total 66 595 329 041 514 6.76 1.07 15.56

Table 3. The mean distances, standard deviations, and maximal measures obtained

in the CTSIB by the participants in all three groups. It is evident that the mean

WDI score representing the weight distribution between the four foam-rubber

pads, varies in the different tests. Despite the differences in the tests, there are no

differences in WDI scores between the three groups.

11
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Table 4 Variable analysis of computerized balance test results (WDI)

ANOVA
Degrees
& Statistical
. Sum of of -
Test Variance Mean value Significance
squares freedom
(F test)
(af)
Va“agjzul;"’stween 1.410 2 0.705 0.110 0.896
Standing with . .
th
eyes open Variance within 404.425 63 6.419
groups
Total variance 405.835 65
Va“ag::ut;e:ween 4.543 2 2271 0.533 0.589
Standing with . o
h
eyes closed Variance within 268.359 63 4260
groups
Total variance 272.901 65
o Varlance between - g6 2 5.435 1.040 0.359
Standing with groups
. ithi
dome over Variance within 329.175 63 595
face groups
Total variance 340.044 65
Standingon " aviance between 17.735 2 8.867 0.866 0.426
groups
foam-rubber Variance within
pads with 645.448 63 10.245
eyes open groups
4 Total variance 663.183 65
Standingon " ariance between 6.820 2 3410 0.296 0.745
groups
foam-rubber Variance within
pads with 726.570 63 11.533
eyes closed groups
4 Total variance 733.390 65
Standingon  Variance between 3.465 2 1732 0.155 0.856
foam-rubber groups
pads with Variance within ) 5 63 11147
dome over groups
face Total variance 705.695 65

Table 4. The statistical value of the F-test ranges from 0.705 (standing with eyes

open) to 1.040 (standing with dome over face). There are two degrees of freedom

(df) between the groups, and 63 within the groups. In all six tests, no statistical

significance was found (P>0.1). In other words, no significant difference was

found between the three groups.
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Table 5 Means, standard deviations, standard errors, confidence interval,
minimum and maximum of the FRT in the experimental group and the

control groups

Variable Group No. Mean SD SE CI Min.  Max.
Lowe Uppe
r r
limit  limit

M 29 3021 633 1.8 2728  32.62 19 44

Mean General exercises 41 28.39 5.12 0.80 26.77 30.01 15.5 39
No physical activity 22 27.58 472 101 2549 2967 182 345

Total 92 2877 548 057 27.63 2991 155 44.1

Table 5. The distance between reaching forward from a static standing position,
and shifting the center of gravity. The mean scores of participants practicing FM
are higher than those of participants who perform general exercises and those of
participants who do not exercise at all. Additionally, of the two control groups, the
physically active participants scored higher than the participants who do not
exercise at all. However, as Table 6 shows, statistical significance cannot be

inferred from these differences between the groups.

Table 6 Variable analysis of computerized balance test results in the FRT

ANOVA
Degrees
s Statistical
. Sum of of I
Test Variance Mean value Significance
squares freedom
(F test)
(df)
Variance befween 97.254 2 48627  1.640 0.200
groups
FRT Variance within groups ~ 2,638.456 89 29.646
Total variance 2,735.710 91

Table 6. The statistical value of the F-test is 1.640. There are two degrees of
freedom (df) between the groups, and 89 within the groups. The degree of
statistical significance is 0.200, (P>0.1), and the difference between the groups is

not significant.

13
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Discussion

FM is generally perceived as effective and beneficial, and is widely practiced in
Israel and around the world. Studies examining the effects of FM on
psychological aspects, e.g., improved mood, and physical aspects, e.g., balance
(Chiang 2023; Hillier and Worley 2015, 2023; Molders and Araujo 2023; Smith et

al. 2016), have indeed proved its effectiveness.

The present study expanded the extant body of knowledge concerning FM, and
examined the association between older women who practice FM and their long-
term static and dynamic balance (in their everyday life, not only immediately after

a class).
Hypothesis 1

The mean results of the PS and WDI variables in the CTSIB in the present study
fall within the norm (comparison of the results of the present study with the mean
was performed using the Tetrax® software). PS ranging from 20 to 30, and WDI
ranging from 4 to 6. The test results show a difference between the different test
results. The more difficult the task (standing on foam-rubber pads compared to
standing on a hard surface, or standing with eyes closed compared to eyes open),

the bigger the fluctuation in the results obtained.

The results of the CTSIB showed slight differences in favor of the Experimental
Group, but they were not statistically significant. A similar finding was obtained
in the FRT as well, the results of which did not indicate any significant

differences between the groups.

Despite the reliability of the CTSIB, which emerged from the data, and in spite of
the relatively large number of participants, and the relatively high number of tests,
the slight differences in favor of the Experimental Group are not significant. In

other words, the study’s first hypothesis was not supported.

What are the possible reasons that no differences were found in favor of the

Experimental Group?

14
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In reference to static balance, the reason may stem from the nature of the Tetrax®
system. According to the literature (Laufer 2023; Laufer et al. 2000; Schwartz
2005), this system is mainly used to test people who have experienced health
events that markedly affect balance, e.g., patients in rehabilitation following a
stroke or hip fracture. It may be assumed that more pronounced differences in
balance would be found in such populations compared to the participants in the
present study, who were relatively healthy, independent women. In other words, a
more sensitive system or device that collects data at a rate of 300 results per
second (rather than the 32 measured by Tetrax®) might have shown variance

between the groups.

Conversely, the reasons may stem from the population itself. The women selected
for this study did not suffer from specific balance problems. We might have
observed differences between the groups had we chosen women who suffer from
balance problems, some of whom practice FM or participate in exercise classes,

and others who do not participate in any physical activity.

The literature describes studies that examined the effect of physical exercise on
balance in older people, and included a particular intervention (Barnett et al. 2003;
Hauer et al. 2003; Kim et al. 2021; Lofshult 2003; Sihvonen, Sipild and Era
2004). In other words, the participants’ balance was tested before and after the
exercise program. By contrast, the aim of the present study was to examine
whether there is an association between practicing FM and the participants’ long-
term balance. The study sought to examine whether practicing FM can improve
quality of everyday life in older women by being assimilated into their everyday
life rather than at a particular time. Significant differences might have been found
between the groups had we collected the data immediately after specific physical

activity to improve balance.

Although the participants were divided into groups according to participation or
non-participation in FM or general exercise classes, this is a retrospective test that
has no control over the participants’ way of life. The results may have been

influenced by intervening factors that could not be controlled, e.g., living on the

15
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fourth floor without an elevator, or regularly walking from one place to another,

are factors that could have a positive effect on balance.

Additional uncontrolled data in a retrospective examination, associated with the
test itself, which might affect the results of the study, are the exercises given in
the classes, group size in the classes, and the group’s composition. There are
advantages to these data being uncontrolled, e.g., absolute unbiased objectivity, as

well as disadvantages, e.g., lack of control, monitoring, and direction.

The FM classes given to the participants over the years did not include specific
classes or exercises to improve balance. In other words, in accordance with FM,
most of the classes were conducted lying down, and only a few in a sitting or
standing position. It may be assumed that FM, or any other physical exercise
routine to improve balance, should be examined after practicing positions that
challenge balance (e.g., standing). These positions, which challenge the vestibular
system vis-a-vis gravity, are likely to contribute more to improving balance.
Additionally, some FM classes are held in groups, as in the case of the
participants in the present study, and some individually. Practicing FM

individually might yield different results.
Hypothesis 2

Regarding the dynamic balance test, the fact that no differences were found
between the groups in FRT scores is possibly because various studies proving that
different forms of physical exercise improve balance did not measure the effects
of the exercises on everyday life (Kim et al. 2021; Tapanya et al. 2023). For
example, Tapanya et al. (2023) examined static balance when standing on one
foot. This is not a routine function like standing or extending an arm forward,

which the present study measured.

There may also be other reasons: this is not a manual test, hence the accuracy of
its results is limited in advance; when shifting the center of gravity forward from
the body’s support base, the body’s degree of flexibility (in shoulder, back, and

hip joints) is also important, and not only for balance; there was possibly also an

16
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element of social pressure that affected the test results since the FRT was
conducted in a waiting room, and there were several participants present at the

same time.

Conclusions

Possible reasons for the absence of differences between the groups: while the
participants were older, independent women, studies of older people generally
focus on populations with health issues; a Tetrax® device is usually used to
measure balance in people with balance problems, and may not be sufficiently
sensitive to measure balance in a healthy population; the results may have been
affected by interfering factors beyond the researchers’ control. Lastly, since
neither of the study’s hypotheses was supported, the possibility that FM does not

improve the participants’ static and dynamic balance should not be discounted.

Future Research

First, the immediate effects of practicing FM on balance should be examined, i.e.,
examining balance before and immediately after a class. If there is improvement
in balance, how long this improvement lasts should be examined (up to an hour,
two hours, a day...), and only then whether the improvement can be assimilated

into everyday life.

A comparison should be conducted between different groups (practicing FM,
general exercise routines, no physical activity) of young, healthy people aged 20-
30, and an older population. In older people, several natural processes lead to
impaired balance (Mahoney, Cotton and Verghese 2019; Osoba et al. 2019).
Consequently, in older people it is harder to isolate and examine whether there is
an association between physical activity — or inactivity — and balance than in

younger people.
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Balance can be tested before and after a specific FM intervention program to
improve balance. An intervention study allows greater control of the studied
population’s physical and mental condition, the content of the classes, group size,

and external confounding variables, e.g., physical activity outside classes.

Summary

The present study joins previous studies that engaged with the association
between practicing FM and improved balance, and its uniqueness is that it
examines the effect of FM on long-term balance. In other words, unlike most
studies, it did not examine the immediate effect of practicing FM, or any other
intervention program, but rather how and whether practicing FM over several
years affects long-term static and dynamic balance in everyday life. Regrettably,
no association was found between practicing FM and improved long-term static
and dynamic balance. Nevertheless, and based on the diverse evidence of the
considerable effectiveness of FM, it is important to continue examining its effects
on routine, everyday skills in different parameters, e.g., balance, rather than being
satisfied with relatively short-term effects immediately after an intervention

program of one kind or another.

References

Barnett A, Smith B, Lord SR, Williams M, Baumand A (2003) Community-based
group exercise improves balance and reduces falls in at-risk older people: A

randomized controlled trial. Age Ageing 32(4):407—414.

co.il/scholar?hl=en&as_sdt=0%2C5&q=Community-

based+group+exerciset+timproves+balance+and+reduces+falls+in+at-

risk+older+people%3 A+A-+randomized+controlled+trial &btnG=

18



BOREAL ENVIRONMENT RESEARCH ISSN: 1239-6095
30(6 )|

Bellew JW, Yates JW, Gater DR (2003) The initial effects of low-volume strength
training on balance in untrained older men and women. Strength Cond J

17(1):121-128.

https://scholar.google.co.il/scholar?hl=en&as_sdt=0%2C5&qg=The+initial+effects

+of+low-

volumetstrength+training+on+balance+intuntrained+older+men+and+womené&b

tnG=

Browne JE, O’Hare NJ (2001) Review of the different methods for assessing
standing balance. Physiotherapy 87(9):489—495.

https://scholar.google.co.il/scholar?hl=en&as_sdt=0%2C5&g=Review+of+the+di

fferent+methods+for+assessing+standing+balance.&btnG=

Centers for Disease Control and Prevention (CDC) (2025) Web-based Injury
Statistics Query and Reporting System (WISQARS™). https://wisqars.cdc.gov

Chiang JC (2023) A case report on the impact of Feldenkrais Method with
experienced pianists. Feldenkrais Research Journal 7:87-135.

https://feldenkraisresearchjournal.org/index.php/journal/article/view/135/87

Duncan PW, Weiner D, Chandler J, Studenski S (1990) Functional reach: A new
clinical measure of balance. J Gerontol 45(6):192—197.

https://scholar.google.co.il/scholar?hl=en&as_sdt=0%2C5&qg=Functional+reach%

3A+A-+new+clinicaltmeasuretof+balance&btnG=

Gale CR, Cooper C, Sayer AA (2016) Prevalence and risk factors for galls in
older men and women: The English longitudinal study of ageing. Age Ageing
45(6):789-794. https://academic.oup.com/ageing/article/45/6/789/2499223

Hauer K, Pfisterer M, Schuler M, Bartsch P, Oster P (2003) Two years later: A
prospective long-term follow-up of a training intervention in geriatric patients

with a history of severe falls. Arch Phys Med Rehabil 84(10):1426-1432.

holar?hl=en&as_sdt=0%2C5&q=Two+years+later%3 A+A+prospective+long-

term+follow-

19



BOREAL ENVIRONMENT RESEARCH ISSN: 1239-6095
30(6 )|

uptoftattraining+intervention+int+geriatrict+patients+with+a+history+oft+severe

+falls.&btnG=

Hillier S, Worley A (2023) The effectiveness of the Feldenkrais Method: A

systematic review of the evidence. Feldenkrais Research Journal 7.

https://feldenkraisresearchjournal.org/index.php/journal/article/view/136

Kim Y, Vakula MN, Bolton DAE, Dakin CJ, Thompson BJ, Slocum TA,
Teramoto M, Bressel E (2021) Which exercise intervention can most effectively
improve reactive balance in older adults? A systematic review and network meta-
analysis. Front Aging Neurosci 13.

https://www.frontiersin.org/articles/10.3389/fhagi.2021.764826/full

Laufer Y (2003) The effect of walking aids on balance and weight-bearing
patterns of patients with hemiparesis in various stance positions. Phys Ther

83(2):112-122.

le.co.il/scholar?hl=en&as_sdt=0%2C5&q=The+effect+of+walking+aids+on+bala

ncetand+weight-

bearing+patterns+oftpatientst+with+hemiparesistin+various+stance+positions&b

tnG=

Laufer Y, Dickstein R, Resnik S, Marcovitz E (2000) Weight-bearing shifts of
hemiparetic and healthy adults upon stepping on stairs of various heights. Clin

Rehabil 14(2):125-129.

https://scholar.google.co.il/scholar?hl=en&as_sdt=0%2C5&g=Weight-

bearing+shifts+of+hemiparetictand-+healthy+adultstupon+stepping+on+stairs+of

+varioustheights&btnG=

Lofshult D (2003) Helping older adults remain functional. IDEA Health & Fitness
Source 21(2):12—-13.

https://scholar.google.co.il/scholar?hl=en&as_sdt=0%2C5&qg=Lofshult+D+%282

003%29+Helping+older+adults+remain+functional&btnG=

20



BOREAL ENVIRONMENT RESEARCH ISSN: 1239-6095
30(6 )|

Mahoney JR, Cotton K, Verghese J (2019) Multisensory integration predicts
balance and falls in older adults. J Gerontol A Biol Sci Med Sci 74(9):1429-1435.
doi:10.1093/gerona/gly245

https://scholar.google.co.il/scholar?hl=en&as_sdt=0%2C5&g=Multisensory+integ

ration+predictst+balancet+and+falls+in+oldert+adults. &btnG=

McCrum C, Bhatt TS, Gerards MHG, Karamanidis K, Rogers MW, Lord SR,
Okubo Y (2022) Perturbation-based balance training: Principles, mechanisms and
implementation in clinal practice. Front Sports Act Living 4.

https://www.frontiersin.org/articles/10.3389/fspor.2022.1015394/tull

Ministry of Health, Israel (2024)

http://www.health.gov.il

Molders C, Araujo L (2023) Does engagement with the Feldenkrais Method

influence body awareness, motivation and self-regulation of adolescent dancers?
A case study during the Covid-19 pandemic. Feldenkrais Research Journal 7:95—
144. https://feldenkraisresearchjournal.org/index.php/journal/article/view/144/95

Osoba MY, Rao AK, Agrawal SK, Lalwani AK (2019) Balance and gait in the
elderly: A contemporary review. Laryngoscope Investig Otolaryngol 4(1):143—
153. doi:10.1002/1102.252.

https://scholar.google.co.il/scholar?hl=en&as_sdt=0%2C5&qg=Balancet+and+gait

+in+thetelderly%3 A+A-+contemporary+review.+Laryngoscope+Investig+Otolar

yngol+&btnG=

Palmer TB, Maurya PS, Sisneros KP, Palmer NM (2023) Can handgrip strength
measurements predict postural balance performance in older women?

Musculoskelet Neuronal Interact 23(1):36—42.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9976185/

Rivkes-Spectorman M (2011) Developmental movement: Gross motor

development in infancy and early childhood. Self-published.

21



BOREAL ENVIRONMENT RESEARCH ISSN: 1239-6095
30(6 )|

Shoja O, Towhidkhah F, Hassanlouei H, Levin MF, Bahramain A, Nadeau S,
Zhang L, Feldman AG (2023) Reaction of human walking to transient block of
vision: Analysis in the context of indirect, referent control of motor actions. Exp

Brain Res 241(5):1353-1365.

https://scholar?hl=en&as_sdt=0%2C5&q=Reaction+of+human+walking+to+trans

ient+block+oft+vision%3 A+Analysistin+the+context+of+indirect%2C+referent+

control+oftmotor+actions&btnG=

Schwartz S, Segal O, Barkana Y, Schwesig R, Avni [, Morad Y (2005) The effect
of cataract surgery on postural control. Invest Opthalmol Vis Sci 46(3):920-924.

https://scholar.google.co.il/scholar?hl=en&as_sdt=0%2C5&q=The+effect+of+cat

aractt+surgery+on+postural+control. &btnG=

Shumway-Cook A, Horak FB (1986) Assessing the influence of sensory
interaction on balance. Phys Ther 66(10):1548—-1550.

https://scholar.google.co.il/scholar?hl=en&as_sdt=0%2C5&q=Assessing+the+infl

uencetoftsensorytinteraction+on+balance.+&btnG=

Sihvonen SE, Sipild S, Era PA (2004) Changes in postural balance in frail elderly
women during a 4-week visual feedback training: A randomized controlled trail.

Gerontology 50(2):87-95.

https://scholar.google.co.il/scholar?hl=en&as_sdt=0%2C5&g=Changes+in+postur

al+balance+in+frail+elderlytwomen+during+a+4-

week+visual+feedback+training%3 A&btnG=

Smith SE, Barnes ES, Mason J, Broome J (2016) Place, workplace, and mindful
movement. Learning Communities: International Journal of Learning in Social
Context 20:89-137.

https://feldenkraisresearchjournal.org/index.php/journal/article/view/137/89

Tapanya W, Maharan S, Amput P, Sangkarit N, Suwannakul B (2023) The
influence of knee extensor and ankle plantar flexor strength on single-leg standing

balance in older women. J Funct Morphol Kinesiol 8(2):67.

22



BOREAL ENVIRONMENT RESEARCH ISSN: 1239-6095
30(6 )|

https://www.mdpi.com/2411-5142/8/2/67

Werber PC, Cass SP (1993) Clinical assessment of postural stability. Am J Otol
14(6):566-569.

https://scholar.google.co.il/scholar?hl=en&as_sdt=0%2C5&qg=Clinicaltassessme

nt+oftpostural+stability&btnG=

Whitney SL, Poole JL, Cass SP (1998) A review of balance instruments for older
adults. Am J Occup Ther 52(8):667-671.

https://scholar.google.co.il/scholar?hl=en&as_sdt=0%2C5&g=A+review+oft+bala

ncetinstruments+for+older+adults. &btnG=

Yamamoto M, Shimatani K, Yoshikawa D, Washida T, Takemura H (2023)
Perturbation-based balance exercise using a wearable device to improve reactive

postural control. IEEE J Transl Eng Health Med 11:515-522.

https://scholar.google.co.il/scholar?hl=en&as_sdt=0%2C5&q=Perturbation-

based+balance+exercisetusing+atwearabletdevicet+to+timprovetreactive+postur

al+control&btnG=

Statements and Declarations

Funding

Funding for translation and editing was provided by Tel-Hai Academic College.
Competing interests

The author has no relevant financial or non-financial interests to disclose.
Ethics approval

This study was performed in line with the principles of the Declaration of

Helsinki. Approval was granted by the Helsinki Committee, Israel.
Consent to participate

Informed consent was obtained from all individual participants included in the

study.

23





