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Abstract

Background: Falls and fall-related injuries are a major public health concern, a financial challenge for health care
providers, and critical issues for older adults. Poor balance and limited mobility are major risk factors for falls.
Objective: The purpose of this study was to examine effects of Feldenkrais exercises in improving balance,
mobility, and balance confidence in older adults.

Methods: Participants (N =47, mean age 75.6) were randomly assigned to a Feldenkrais group (FG, n =25)ortoa
control group (CG, n=22). The FG group attended a 5-week Feldenkrais program, 60 minutes three times per
week, while the CG group was a waitlist control. The outcome measures were balance (tandem stance), mobility
(Timed Up and Go), gait characteristics (GAITRite Walkway System), balance confidence (Balance Confidence
Scale; ABC), and fear of falling (Falls Efficacy Scale). Pre- and post-tests were conducted.

Results: After completion of the program, balance (p=0.030) and mobility (p =0.042) increased while fear of
falling (p=0.042) decreased significantly for the FG group. No other significant changes were observed.
However, participants of the FG group showed improvements in balance confidence (p =0.054) and mobility
while performing concurrently a cognitive task (p = 0.067).

Conclusions: These results indicate that Feldenkrais exercises are an effective way to improve balance and
mobility, and thus offer an alternative method to help offset age-related declines in mobility and reduce the risk
of falling among community-dwelling older adults. A long-term follow-up study of balance and mobility is
warranted. Further research is needed to identify whether Feldenkrais exercises may impact cognitive processes.

Introduction Balance training and exercise programs have been shown
to facilitate improvement in balance and mobility."” '

FALLS AND FALL-RELATED INJURIES in older adults are a However, the low exercise participation rates of older adults
major public health concern.! Approximately 35%—40% of  in these programs indicates that many older adults are not
adults 65 and older fall at least once each year.2 The total attracted to these programs, especially if fear of falling is an
direct cost of fall-related injuries for people 65 and older in  issue.”* Thus, there is a continuing need to identify inter-
2000 was approximately $19 billion for nonfatal falls.>* Falls ~ ventions that can attract older adults who are not inclined to
often have serious consequences for older adults and can be  participate in conventional exercise programs and that can

the crucial point for loss of independence.” improve balance and mobility as well as reduce falls, and fear
A variety of environmental, physical, and behavioral risk  of falling.
factors for falls have been identified. Many of these risk factors In recent years, the interest in mind-body interventions

are associated with age-related changes, such as loss of muscle  for older adults increased due to the noninvasive approach
mass, degenerative transformations of the musculoskeletal and the potential health benefits of these exercise strate-
system, or the onset of chronic diseases and their after- gieszé"28 One option in the search for new intervention
effects.'* Poor balance, limited mobility, and fear of falling approaches is the Feldenkrais Method (FM). The FM is a
are frequently mentioned as major risk factors for falls. 671314 mind-body exercise that involves gentle movements carried
Maintaining balance and mobility is critical for older adults to  out in a quiet, noncompetitive environment. Two major
sustain independent living and to avoid falls.">'® techniques are used in FM activities, Awareness Through
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Movement (ATM) and Functional Integration (FI). Both ap-
proaches focus on mind-body relationships and involve a
setting in which the teacher guides the individual through a
variety of sequences of movements. In the former (ATM),
individuals learn through verbally guided movement while in
the latter (FI), individuals learn through the experience of
manipulation which involves gentle, noninvasive touch. Most
Feldenkrais interventions that examined gait, balance, as well
as a variety of well-being factors have reported favorable
outcomes.”” 32 However, most of these studies involved small
sample sizes, lacked appropriate control groups, and were
conducted with special populations (e.g., patients with Par-
kinson’s disease, multiple sclerosis, etc.). In addition, the
length of the interventions along with the frequency and du-
ration of sessions were not always reported and varied widely
(e.g., asingle 30-minute session to 30 sessions within 13 weeks).
Thus, although most Feldenkrais studies have reported pos-
itive outcomes, it is not clear that these findings can be gen-
eralized to other populations (e.g., older adults, healthy
individuals). The purpose of this study was to examine the
effects of a five-week Feldenkrais Awareness Through
Movement(ATM) intervention onbalance, balance confidence,
gait, and mobility in community-dwelling older adults.

Methods

This stratified randomized controlled trial was conducted
with 47 older adults in Columbia, SC. The study included two
groups: a Feldenkrais intervention (FG) and a control group
(waitlist) (CG). The Feldenkrais intervention was carried out
in the Arnold School of Public Health at the University of
South Carolina. Participants were relatively healthy indepen-
dently living older adults (age >65) recruited from a variety of
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sources including senior centers, churches, and retirement
communities. The study was conducted with two cohorts (I, I)

(Fig. 1).
Procedures

Procedures of this study were approved by the Institu-
tional Review Board of the University of South Carolina. All
participants signed a written consent before screening and
testing began.

Screening of participants

Participants were screened on the Mini-Mental State Ex-
amination® and the performance on the Timed Up and Go
(TUG).** A short self-developed questionnaire covered gen-
eral demographics and basic information about health status
and physical activity behavior. The questions were detived
from various sources and were based on surveys designed
for older adults.*>?® All participants provided a physician’s
release form prior to the pretest session.

Randomization

The screening TUG score and age were used to complete
the stratified randomization of participants. In addition,
persons who expressed a desire to attend the same class
(couples, friends, and carpool) were allowed to do so in or-
der to facilitate participation. Members of these units were
assigned to the same treatment.

Pre- and post-testing

During the 1-hour pre- and post-test sessions, static bal-
ance was assessed using the tandem stance, mobility using
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FIG.1. Participant flow chart. (a) No data available. (b) Due to health condition, 2 subjects were unable to complete all parts of
the post-test. (¢) Pre-test data and partial post-test data included in the analysis, as dropouts completed mailed post-test
surveys. (d) Due to a health condition, 1 subject was unable to complete all parts of the pre-test and the post-test. Reasons for
dropping out: Hospitalization n =1, Taking care of a hospitalized person 7 =1, Lack of transportation 1 =2, Program did not
offer the expected content n=1. Restricting health conditions: Pneumonia n =1, Severe bursitis n =2. CG, control group; FG,

Feldenkreis group.
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the TUG and gait characteristics using the GAITRite Walk-
way Sys’cem.34'37"45 Fear of falling and balance confidence
participants were assessed using the Falls Efficacy Scale
(FES) and the Activities-Specific Balance Confidence Scale
(ABC), respectively.46’47 The investigator conducted the gait
assessment with the GAITRite Walkway System; all other
tasks and scales were administered by trained staff and are
described in Table 1.

Feldenkrais intervention

One (1)-hour Feldenkrais sessions were held 3 times per
week for 5 weeks (total of 15 sessions) using the technique
ATM. The content of the sessions included sitting, reaching,
walking, turning, transfers (lying to sitting, sitting to standing,
and vice versa) and relaxation. Although the lessons were
based on common Feldenkrais themes (e.g., differentiation of

TABLE 1. PRE- AND PosT-TEST SCALES AND MEASURES

Area

Test

Description

Scale/number of
trials score

Reliability

Fear of falling

Falls Efficacy
Scale (FES)

Individuals rate how confident they are in
performing specific tasks without falling on

10 items
Scale range 1 (not

Test reliability
0.71 (Tinetti,

a 1-10 scale. The questions include items confident)—10 Richman, &
such as taking a bath, getting dressed, (complete Powell, 1990)
or going shopping. confident)
Balance Activity The ABC Scale includes ascending/descending 16 items Test reliability
confidence Balance stairs, and outdoor activities. Individuals Scale range 0% (no 0.91 (Powell
Confidence rate their balance confidence on a scale. confidence)—100% & Myers,
Scale (ABC) (complete 1995)
confidence)
Static Tandem Frequently used test to assess stationary balance. Two trials Reliable
balance Stance Participant maintains the tandem stance (one Time to the nearest clinical
foot in front of the opposite foot). A time of tenth of a second; instrument
less than 10 seconds on tandem balance has max. 30 seconds (Jonsson,
been shown to be predictive of functional Average of the two Seiger, &
dependence for older adults (Lord, Rogers, trials Hirschfeld,
Howland, & Fitzpatrick, 1999). 2005)
Mobility Timed Up Widely used test to assess mobility. The Two trials for TUG  Test reliability
and Go participant stands up from a seated position, and TUGc 0.99  (Pod-
(TUG) walks 10 feet, turns, and returns, and sits Time to the nearest siadlo &
down. Completing the task in more than tenth of a second Richardson,
14 seconds indicates limited mobility and Average of the two 1991)
increased risk for falls (Shumway-Cook, trials
Brauer, & Woollacott, 2000).
TUGc (Timed  Assessment of mobility under a dual-task
Up and Go condition. The TUGc requires the individual
with Added to count backward while performing the TUG
Cognitive (Shumway-Cook et al., 2000).
Task) Previous studies indicated that older adults
require more time to complete the TUG when
concurrently performing a second task
(Lundin-Olsson, Nyberg, & Gustafson, 1998).
Gait GAITRite The GAITRite Walkway System provides Three trials Test reliability
Walkway objective measures of a variety of gait Average of three 0.82—0.92
System parameters: Velocity (VEL)—distance walked trials for preferred
in relation to time (cm/sec). Cadence (CAD): walking
number of steps taken per minute (steps/min). speed
Stride length (SRL): distance between heel (Menz, Latt,
strike of one foot and next heel strike of the Tiedemann,
same foot (cm). Cycle time (CYT): time Mun San
between heel strike of one foot to the next heel Kwan, &
strike of the same foot—time needed for one Lord, 2004;
stride length (seconds). Step length (STL)— van Uden &
distance from heel strike of one foot to heel Besser, 2004;
strike of the opposite foot (cm). Step time Webster,
(STT)—time between heel strike of one foot to Wittwer, &

heel strike of the opposite foot—time needed
for one step length (sec). (CIR Systems Inc.,
2007). The GAITRite Walkway System is
reported to be sensitive to slight alterations in
gait (Shore et al., 2005).

Feller, 2005)
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pelvic movements, relationship between eye organization
and body movement, coordination of muscles, breathing,
and exploring habits), each session focused on improving
balance and mobility and was adapted to meet the needs of
the participating individuals.*®*® The investigator, a certified
Feldenkrais teacher, taught all Feldenkrais classes.

Statistical Analysis

Data were analyzed using the Statistical Analysis System
(SAS version 9.1 for Windows, SAS Institute, Inc., Cary, NC);
o was set at 0.05 for all tests. The comparability of the two
groups on sociodemographic variables, general health, exer-
cise behavior, and function measures at baseline were exam-
ined with f-tests (continuous variables) and »* analyses
(dichotomous variables). An intention-to-treat approach was
used for data analysis. Pearson correlation coefficients were
used to examine relationships between physical performance
measures (balance, mobility) and self-report measures of bal-
ance confidence and falls efficacy. The variable balance (tan-
dem stance) was censored, because a maximal score of 30
seconds could be obtained. For these censored balance data, a
survival analysis was used. In this analysis, survival time in-
dicated the time individuals were able to maintain balance.
Mixed models for repeated measurements were used to
compare the other dependent variables (TUG, Timed Up and
Go with an added cognitive task [TUGc], FES, ABC, and gait
characteristics velocity, cadence, stride length, cycle time, step
length, and step time) (Table 1). The model used a compound
symmetric covariance structure for repeated measurements,
and also adjusted for nonindependence of measurements for
those who expressed a desire to attend the same class, and for
those who crossed over from cohort I to cohort II. All models
controlled for age, sex, and body-mass index (BMI).

Effect sizes (ES) were calculated for mobility (TUG and
TUGc), fear of falling (FES) and balance confidence (ABC)
using the equation ES=(Meanp,; — Meanp,.)/Standard
Deviationp,.. For the variable balance (tandem stance), we
used the median instead of the mean to calculate the ES,
since the median is more appropriate as a measure of central
tendency for data that have a ceiling effect.

Results
Participants

Demographic characteristics of the 47 (mean age=75.6)
older adults who participated in the study (FG n=25, CG
n=22) are presented in Table 2.

Health status. Initially, only 2 individuals rated their
general health as fair (4.3%). All others reported their health
as excellent (14.9%), very good (34.0%), or good (46.8%). A
variety of chronic health conditions were reported. Arthritis
(n=26), osteoporosis/osteopenia (1 =25), heart disease/
attack (n=7), and cancer (n=>5) were the most frequently
reported health conditions. Eight (8) reported having joint
replacements. More than half of the participants (1n=25)
were on medication for high blood pressure.

Physical activity behavior. When asked about walking
and physical activity behavior, nearly half of the participants
reported that they either never walked or seldom walked
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TaABLE 2. STUDY SAMPLE DEMOGRAPHIC CHARACTERISTICS

Feldenkrais Control Sample
(n=25) (n=22) (n=47)
n (%) or n (%) or n (%) or
mean (SD)  mean (5D)  mean (5D)
Age (years) 74 (7.5) 77 (7.1) 76 (7.3)
Gender (%)
Female 17 (68.0) 16 (72.7) 33 (70.2)
Male 8 (32.0) 6 (27.3) 14 (29.8)
Race (%)
African-American 3 (12.0) — 3(6.4)
White 22 (88.0) 22 (100) 44 (93.6)
Education (years) 15.20 3.6) 16.23(3.2) 15.68 (3.4)
Annual income (%)
<$15,000 1 (4.0 — 12.1)
$15,000-$30,000 6 (24.0) 5 (22.7) 11 (23.4)
$30,000-$50,000 10 (40.0) 8 (36.4) 18 (38.3)
$50,000 or more 8 (32.0) 9 (40.9) 17 (36.2)
Marital status (%)
Divorced 5 (20.0) 3 (13.6) 8 (17.0)
Married 13 (52.0) 7 (31.8) 20 (42.6)
Single 1 (4.0 3 (13.6) 4 (8.5)
Widowed 6 (24.0) 9 (40.9) 15 (31.9)
MMSE (SD) 28.95 (1.0) 29.08 (1.3) 28.34 (1.6)
BMI (SD) 27.86 (5.3) 24.88 4.3) 26.47 (5.1)
Number of falls® (%)
0 17 (68.0) 16 (76.2) 33(71.7)
1 7 (28.0) — 7 (15.2)
2 — 3(14.3) 3(6.5)
3 or more 1 (4.0) 2 (9.5) 3 (6.5)

*The number of falls refers to falls during the past 3 months.
MMSE, Mini-Mental State Examination; SD, standard deviation;
BMI, body—mass index.

(44.7%). Ten (10; 21.3%) individuals reported that they
walked 3—4 days and 14 (29.8%) reported walking 5-7 days
in the past week.

Comparability of groups at baseline. T-tests and ¥ ana-
lyses were conducted to compare the two groups, FG and
CG, at baseline on sociodemographic variables, health status,
balance, mobility, gait characteristics, fear of falls, and falls
confidence. Only the mean BMI of the FG was significantly
higher than that of the control group (FG: BMI 27.86; CG:
BMI 24.88, p =0.047).

Correlational analysis

Correlations between physical performance measures
(balance, mobility) and self-report scales (fear of falling, bal-
ance confidence) were generally low. Relationships between
tandem balance and mobility and balance confidence were
slightly higher than for falls efficacy (tandem balance:
r=0.36 versus r=0.07 respectively; mobility: = —0.28 ver-
sus 7=—0.14, respectively), but none of the correlations
suggest a strong relationship between measures of physical
petrformance and self-report measures of balance confidence
or falls efficacy.

Pre—post-test comparisons

Balance. Descriptive statistics for static balance (tandem
stance) are presented in Table 3. The mean time on balance
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TABLE 3. BALANCE AND MOBILITY AT PRE- AND PosT-TEST
FOR FG anDp CG Grour

Feldenkrais mean (SD) Control Mean (5D)

Qutcome variables  Pre-test Post-test  Pre-test  Post-test
Balance 19.92 21.837 22.70 22.56°
(10.46) (9.67) (9.34) (9.06)
TUG 11.83 11.53% 10.54 11.51k
(4.47) (4.06) (2.48) (4.1327
TUGc 17.48 15.91% 14.69 14.77
9.21) (7.10) (4.50) 4.149)
“Improvement.
PDeterioration.

FG, Feldenkrais group; CG, control group; SD, standard deviation;
TUG, Timed Up and Go; TUGc, Timed Up and Go with an Added
Cognitive Task.

increased significantly (19.92 seconds to 21.83 seconds) for
the intervention group, whereas the mean time on balance
decreased (22.70 seconds to 22.56 seconds) for the control
group. The results from the survival analysis indicated that
time on balance increased for the FG group (Fig. 2).

At the pre-test, 28.0% of the FG group and 45.5% of the CG
group maintained the tandem stance for 30 seconds while at
the post-test, 47.2% of the FG group and 38.9% of the CG
group accomplished 30 seconds in the tandem stance posi-
tion. From pre-test to post-test, the proportion of participants
who maintained the tandem stance for 30 seconds decreased
from 45.5% to 38.9% for the CG group, but increased from
28.0% to 47.2% for the FG group. The effect size of the Fel-
denkrais intervention was 0.57, and the effect size of the
control group was —0.41. The interaction between time (post
versus pre) and group (FG versus CG) was significant
(p=10.030).

Mobility. Descriptive statistics for mobility (TUG and
TUGc) are presented in Table 3. Adjusted means of the
mixed models for mobility are shown in Table 4 and de-
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FIG. 2. Survival time on balance for pre- and post-test,
assessed with the tandem stance and censored at 30 seconds.
From pre-test to post-test, the proportion of participants who
maintained the tandem stance for 30 seconds decreased from
45.5% to 38.9% for the control group (CG), but increased
from 28.0% to 47.2% for the Feldenkrais group (FG).
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picted in Figures 3 and 4. There were extremely small posi-
tive changes in mean performance time for the FG group and
small negative changes for the CG.

The significant GroupxTime interaction for the TUG
(p=0.042) indicated that while the time to complete the TUG
decreased slightly from 11.7 to 11.2 seconds in the FG group,
the time to complete the TUG for the CG increased (10.4 to
11.4 seconds) (Fig. 3). Thus, the FG maintained their current
level of mobility while the CG showed a decline in mobility.

Under dual task conditions (TUGc), the change in least-
squares mean (adjusting for covariates) performance time
was significant (p=0.008; 16.29-14.25 seconds) for the FG
group; the mean performance time of the CG did not change
significantly (Fig. 4). However, the Group x Time interaction
was not significant (p=0.067). The effect size of the Fel-
denkrais intervention for mobility (TUG) and for mobility
under dual task condition (TUGc) was 0.07 and 0.17, re-
spectively, whereas the effect size of the control group for
mobility (TUG) and for mobility under dual task condition
(TUGc) was —0.39 and —0.02, respectively.

Fear of falling and balance confidence. Both groups
appeared to have a measurable fear of falling at the pre-test
(Table 4). For the FES, the Group xtime interaction was sig-
nificant (p = 0.042) (Fig. 5). After the intervention, mean scores
for the FG increased significantly; no change was detected
for the CG.

Although the GroupxTime interaction for the balance
confidence scale (ABC) did not quite reach significance
(p=0.054), there was a similar pattern of change in scores for
the two groups. Generally, participants in the FG group re-
ported greater confidence in their ability to maintain balance
under difficult conditions; in contrast, there was no change in
the control. The effect size of the Feldenkrais intervention for
fear of falling (FES) and for balance confidence (ABC) was
0.32 and 0.27, respectively. The effect size of the CG for fear
of falling (FES) and for balance confidence (ABC) was —0.06
and —0.03, respectively.

Gait characteristics. In this sample, neither the FG group
nor the CG group changed significantly from baseline to
post-test in any gait characteristic. In the CG group, the es-
timated mean stride length decreased by 0.65cm (p =0.678),
whereas in the FG group the estimated mean stride length
increased by 2.07 cm (p =0.148), but these changes were not
significant. Similar changes were observed for step length in
the FG group. All other changes in gait characteristics were
negligible for both groups (FG and CG).

Compliance and reaction to the intervention

Compliance to the FG sessions was high. Forty-five (45;
95.7%) of the 47 participants completed the program and
attended at least 12 of 15 sessions (80%). From the 24 par-
ticipants in the FG group who completed an evaluation
questionnaire, 92% believed or strongly believed that the
Feldenkrais intervention helped to improve balance. Twenty-
two (22; 92%) agreed or strongly agreed that the exercises
helped to improve mobility. In addition, 23 (96%) individu-
als reported that their ability to get around had improved
and 22 (92%) reported that they did some of the exercises at
home.
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TABLE 4. PRE- TO PosT-TEST CHANGE ON MOBILITY, FEAR OF FALLS, AND BALANCE CONFIDENCE
FOR THE FELDENKRATS GROUP (FG) AND THE CoNTROL GROUP (CG)*

Measure Effect F P Least-squares mean

TUG Group xtime interaction 4.38 0.042°

Increased time = poorer mobility Within FG 1.12 0.294
Within CG 3.47 0.068
FG pre-test 11.74
FG post-test 11.22
CG pre-test 10.40
CG post-test 11.40

TUGc Group xtime interaction 3.52 0.067

Increased time = poorer mobility under Within FG 7.80 0.008"

dual task condition Within CG 0.00 0.995

FG pre-test 16.29
FG post-test 14.25
CG pre-test 15.43
CG post-test 15.43

FES Group xtime interaction 4.38 0.042°

Higher scores =less fear of falls Within FG 7.33 0.010°

Possible range =1-10 Within CG 0.721
FG pre-test 0.13 9.21
FG post-test 9.58
CG pre-test 9.40
CG post-test 9.35

ABC Group xtime interaction 3.90 0.054

Higher scores = greater balance confidence Within FG 9.01 0.004°

Possible range =0-100 Within CG 0.945
FG pre-test 0.00 81.64
FG post-test 87.68
CG pre-test 86.75
CG post-test 86.91

“Age, sex, and body-mass index were entered into each model.

"Depicts statistically significant results.

TUG, Timed Up and Go; TUGc, Timed Up and Go with an Added Cognitive Task; FES, Falls Efficacy Scale; ABC, Activities-Specific

Balance Confidence Scale.

Discussion

Data from the current study indicated that 15 Feldenkrais
classes over 5 weeks led to significant improvements in
balance and mobility but no change in gait characteristics.
Additionally, there was a reduction in fear of falling and an
increase in balance confidence.

The significant improvement in tandem balance observed
in the intervention group is in agreement with outcomes of
earlier Feldenkrais studies, two case studies and a small
randomized controlled trial (N=12), that reported positive

7
1.5 o
= 11 - - Fe
5 )
] -
4] - -
oo
10.5 pe
10
Fre Post

FIG.3. Pre-test to post-test change of the Timed Up and Go
task. FG, Feldenkrais group; CG, control group.

changes in balance in persons with Parkinson’s disease and
multiple sclerosis.?3250 Overall, a much larger proportion of
the FG group achieved the maximum time of 30 seconds in
the tandem stance than was true for the control group. Since
a high proportion (47.2%) of participants maintained the
tandem stance for 30 seconds after completion of the Fel-
denkrais program, future research may need to consider
increasing the maximal time for the tandem balance to avoid
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FIG.4. Pre-test to post-test change of the Timed Up and Go
with an added cognitive task. FG, Feldenkrais group; CG,
control group.
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FIG. 5. Pre-test to post-test change of the Falls Efficacy
Scale (range 1 =not confident to 10 =completely confident.
FG, Feldenkrais group; CG, control group.

a ceiling effect. The change in balance (ES =0.57) had a much
greater effect than the changes observed in mobility (ES=
0.07) and mobility under dual task conditions (ES=0.17).

The significant Group xTime interaction for mobility was
due more to decreases in mobility in the CG group than
positive changes in the intervention group. Our data suggest
that 15 Feldenkrais lessons may help to offset age-related
declines in mobility that were seen in control participants. A
similar pattern of change was observed in a comparable
Feldenkrais study with older adults.®* Although the Group x
time interaction of this study was not significant (p =0.056),
Vrantsidis and colleagues reported improved mobility after
16 Feldenkrais sessions while the mobility of the CG de-
creased. Feldenkrais exercises involve, in part, movements
that focus on the center of mass in relation to the movement
of the body (e.g., shifting the pelvis in different directions)
and exploration of ways of getting up from a chair. These
concentrated experiences may have played a role in the
continued maintenance of mobility in the FG.

When participants walked and counted backwards
(TUGc), there was an improvement in time in the mobility
task only for the FG group. Since performance times on the
TUGc were generally slower than on the TUG, this indicates
that individuals tended to reduce the speed at which they
walked to accommodate the added attentional demands of
counting backwards. This slowing of performance is com-
monly observed in timed performances under dual task
conditions.”*™ One explanation may be that after Feldenk-
rais exetcises, the actions involved in performing the TUG
were more automatic and thus the added “cognitive” chal-
lenge of counting backwards while walking did not affect
mobility to the degree that it did prior to the intervention. If
this change is real, it is important from the perspective that
many of the activities that older adults are involved in car-
rying out everyday chores have a dual task nature (e.g.,
walking and carrying groceries, watching traffic and crossing
a street, walking on uneven terrain, etc.). Thus, this outcome
may have important practical application for older adults in
terms of helping to maintain an optimum level of indepen-
dence in performing various Activities of Daily Living.

The observed reduction in fear of falls (FES) and the in-
crease in balance confidence (ABC) concur with findings of
previous Feldenkrais studies.>*" Vrantsidis and colleagues
assessed balance confidence with a Modified Falls Efficacy
Scale and reported significant improvements (p =0.003) after
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16 Feldenkrais sessions, while Stephens and colleagues used
the ABC scale and found improvements after 20 hours of
Feldenkrais. Changes in fear of falling (ES=0.32) had a
slightly greater effect than changes in balance confidence
(ES=0.27). Although these changes are small, the reduction
in fear of falls may have a significant impact on the physical
activity behavior of individuals; previous research has
shown that fear of falls contributes to inactivity among older
adults. 24236

The current study is the only one to examine gait in
healthy older adults in a Feldenkrais intervention using the
GAITRite system. In this sample, neither the FG group nor
the CG group changed significantly from baseline to post-
test in any gait characteristics. These findings run contrary to
results of a recent study that reported significant improved
gait speed in community-dwelling older adults after 16 Fel-
denkrais lessons.”* Further investigation is needed to clarify
the inconsistencies in potential gait changes of community-
dwelling older adults after practicing Feldenkrais.

Compliance to the program was good. Factors that might
have contributed to this adherence include the limited and
straightforward time commitment of 5 weeks as well as the
highly motivated group of older adults involved. The feed-
back from participants also indicated that they enjoyed the
Feldenkrais program and felt that the exercises were helpful
to them in improving balance and mobility. This positive
attitude toward the program may have also played a role in
the strong adherence to the program.

Assumptions can be made about changes in the risk of
falls, since risk factors that are related to falls (e.g., poor
balance) improved after completion of the Feldenkrais pro-
gram. However, given the short time frame of 5 weeks be-
tween pre- and post-test and the absence of follow-up
measures, we cannot be certain that the program contributed
to a reduction in the number of falls among FG group par-
ticipants. The lack of follow-up measures makes it impossi-
ble to know whether improvements in balance and mobility
were sustained. Future studies should include long-term
follow-ups to examine potential long-term benefits of the
Feldenkrais intervention. We must also consider the poten-
tial limitation due to the lack of opportunity for social in-
teraction in the CG group, as participants never met in any
form of group activity. Future research should consider the
addition of a social support group that is involved in some
form of organized group activities.

Despite the limitations of this study, our data indicate that
Feldenkrais exercises result in positive changes in balance,
mobility, fear of falls, and balance confidence. Future studies
should administer more than 15 lessons to examine whether
a higher dose leads to greater effects on the outcome vari-
ables. Further research needs to examine whether Feldenk-
rais programs may impact cognitive processes and can be
successfully implemented in the community. In addition,
further research needs to explore whether Feldenkrais can be
considered a complementary strategy for populations whose
balance and mobility are challenged.

Overall, results of this randomized controlled trial in-
creased our knowledge about the effects of the FM on select
functional abilities of community-dwelling older adults. This
research provided important preliminary data for future
Feldenkrais research projects and directions for future re-
search.



104

Acknowledgments

This study was supported by the Esther Thelen Research
and Education Fund.

Disclosure Statement

No competing financial interests exist.

References

1. Schiller JS, Kramarow EA, Dey AN. Fall injury episodes
among noninstutionalized older adults: United States, 2001—
2003. Adv Data 2007;392:1-16.

2. Hausdorff JM, Rios DA, Edelberg HK. Gait variability and
fall risk in community-living older adults: A 1-year pro-
spective study. Arch Phys Med Rehabil 2001;82:1050-1056.

3. Stevens JA. Fatalities and injuries from falls among older
adults—United States, 1993-2003 and 2001-2005. MMWR
Morbid Mortal Weekly Rep 2006;55:45.

4. Roudsari BS, Ebel BE, Corso PS, et al. The acute medical care
costs of fall-related injuries among the U.S. older adults.
Injury 2005;36:1316-1322.

5. Stel VS, Smit JH, Pluijm SM, Lips P. Consequences of falling
in older men and women and risk factors for health service
use and functional decline. Age Ageing 2004;33:58—65.

6. Tinetti ME, Speechley M, Ginter SF. Risk factors for falls
among elderly persons living in the community. NEJM 1988;
319:1701-1707.

7. Tinetti ME, Doucette ], Claus E, Marottoli R. Risk factors for
serious injury during falls by older persons in the commu-
nity. ] Am Geriatr Soc 1995;43:1214-1221.

8. Karamanidis K, Arampatzis A, Mademli L. Age-related
deficit in dynamic stability control after forward falls is af-
fected by muscle strength and tendon stiffness. ] Electro-
myogr Kinesiol 2008;18:980-989.

9. Hahn ME, Lee HJ, Chou LS. Increased muscular challenge in
older adults during obstructed gait. Gait Posture 2005;22:
356-361.

10. El Haber N, Erbas B, Hill KD, Wark JD. The relationship
between age and measures of balance, strength and gait:
Linear and non-linear analyses. Clin Sci (Lond) 2008;114:
719-727.

11. Pijnappels M, Reeves ND, Maganaris CN, van Dieen JH.
Tripping without falling; lower limb strength, a limitation
for balance recovery and a target for training in the elderly.
] Electromyogr Kinesiol 2008;18:188-196.

12. Suetta C, Aagaard P, Magnusson SP, et al. Muscle size, neu-
romuscular activation, and rapid force characteristics in el-
derly men and women: Effects of unilateral long-term disuse
due to hip-osteoarthritis. ] Appl Physiol 2007;102:942-948.

13. Friedman SM, Munoz B, West SK, et al. Falls and fear of
falling: Which comes first? A longitudinal prediction model
suggests strategies for primary and secondary prevention.
] Am Geriatr Soc 2002;50:1329-1335.

14. Austin N, Devine A, Dick 1, Prince R, Bruce D. Fear of fall-
ing in older women: A longitudinal study of incidence,
persistence, and predictors. ] Am Geriatr Soc 2007;55:1598—
1603.

15. Shumway-Cook A, Ciol MA, Gruber W, Robinson C. In-
cidence of and risk factors for falls following hip fracture in
community-dwelling older adults. Phys Ther 2005;85:648—
655.

16. Fried LP, Bandeen-Roche K, Chaves PH, Johnson BA. Pre-
clinical mobility disability predicts incident mobility disabil-

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

ULLMANN ET AL.

ity in older women. ] Gerontol A Biol Sci Med Sci 2000;
55:M43-M>52.

Shumway-Cook A, Silver IF, LeMier M, et al. Effectiveness
of a community-based multifactorial intervention on falls
and fall risk factors in community-living older adults: A
randomized, controlled trial. | Gerontol A Biol Sci Med Sci
2007;62:1420-1427.

Maki BE, Cheng KC, Mansfield A, et al. Preventing falls in
older adults: New interventions to promote more effective
change-in-support balance reactions. | Electromyogr Kinesiol
2008;18:243-254.

Howe TE, Rochester L, Jackson A, et al. Exercise for im-
proving balance in older people. Cochrane Database Syst
Rev 2007;4:CD004963.

Faber MJ, Bosscher RJ, Chin APM], van Wieringen PC. Ef-
fects of exercise programs on falls and mobility in frail and
pre-frail older adults: A multicenter randomized controlled
trial. Arch Phys Med Rehabil 2006;87:885-896.

Robitaille Y, Laforest S, Fournier M, et al. Moving forward in
fall prevention: An intervention to improve balance among
older adults in real-world settings. Am ] Public Health
2005;95:2049-2056.

Forkan R, Pumper B, Smyth N, et al. Exercise adherence
following physical therapy intervention in older adults with
impaired balance. Phys Ther 2006;86:401—410.

Lees FD, Clarkr PG, Nigg CR, Newman P. Barriers to exer-
cise behavior among older adults: A focus-group study.
] Aging Phys Act 2005;13:23-33.

Bertera EM, Bertera RL. Fear of falling and activity avoidance
in a national sample of older adults in the United States.
Health Soc Work 2008;33:54-62.

Deshpande N, Metter EJ, Bandinelli S, et al. Psycho-
logical, physical, and sensory correlates of fear of falling
and consequent activity restriction in the elderly: The
InCHIANTI study. Am ] Phys Med Rehabil 2008;87:
354-362.

Cress ME. Assessing physical performance in older adults. In:
Poon LW, Chodzko-Zajk W, Tomporowski PD, eds. Active
Living, Cognitive Functioning, and Aging. Vol 1. Cham-
paign, IL: Human Kinetics, 2006:113-132.

Luskin FM, Newell KA, Griffith M, et al. A review of
mind /body therapies in the treatment of musculoskeletal
disorders with implications for the elderly. Altern Ther Health
Med 2000;6:46-56.

Taylor-Piliae RE, Haskell WL, Stotts NA, Froelicher ES.
Improvement in balance, strength, and flexibility after 12
weeks of Tai chi exercise in ethnic Chinese adults with car-
diovascular disease risk factors. Altern Ther Health Med
2006;12:50-58.

Bost H, Burges S, Russell R, et al. Field study on the effects
of the Feldenkrais Method in the work with MS-patients
[in German]. Saarbruecken, Germany: Deutsche Multiple
Sklerose Gesellschaft, Landesverband Saar, 1993.

Johnson SK, Frederick J, Kaufman M, Mountjoy B. A con-
trolled investigation of bodywork in multiple sclerosis.
] Altern Complement Med 1999;5:237-243.

Stephens ], Call S, Evans K, et al. Responses to ten Feldenkrais
Awareness Through Movement lessons by four women with
multiple sclerosis: Improved quality of life. Phys Ther Case
Rep 1999;2:58-69.

Stephens ], DuShuttle D, Hatcher C, et al. Use of awareness
through movement improves balance and balance confidence
in people with multiple sclerosis: A randomized controlled
study. Neurol Rep 2001;25:39-49.



FELDENKRAIS FOR BALANCE AND MOBILITY IN OLDER ADULTS

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Folstein MF, Folstein SE, McHugh PR. “Mini-mental state™:
A practical method for grading the cognitive state of patients
for the clinician. ] Psychiatr Res 1975;12:189-198.
Shumway-Cook A, Brauer S, Woollacott M. Predicting the
probability for falls in community-dwelling older adults
using the Timed Up & Go Test. Phys Ther 2000;80:896-903.
National Center for Chronic Disease Prevention and Health
Promotion. Behavioral Risk Factor Surveillance Sys-
tem Questionnaire. Online document: www.cdc.gov/brfss/
questionnaires/pdf-ques /2006brfss.pdf 2006 Accessed August
18, 2007.

Williams HG, Ullmann G, Ho LS. Functional Assessment of
Older Adults: An Introduction to Tools, Techniques, Writing
Profiles and Describing Activities. Columbia, SC: University
of South Carolina.

CIR Systems Inc. GAITRite Walkway System. Software.
Online document: www.gaitrite.com/ Accessed September
5, 2008.

Jonsson E, Seiger A, Hirschfeld H. Postural steadiness and
weight distribution during tandem stance in healthy young
and elderly adults. Clin Biomech (Bristol, Avon) 2005;
20:202-208.

Lord SR, Rogers MW, Howland A, Fitzpatrick R. Lateral
stability, sensorimotor function and falls in older people.
] Am Geriatr Soc 1999;47:1077-1081.

Podsiadlo D, Richardson S. The timed “Up & Go™: A test of
basic functional mobility for frail elderly persons. ] Am
Geriatr Soc 1991;39:142-148.

Lundin-Olsson L, Nyberg L, Gustafson Y. Attention, frailty,
and falls: The effect of a manual task on basic mobility. ] Am
Geriatr Soc 1998;46:758-761.

Menz HB, Latt MD, Tiedemann A, et al. Reliability of the
GAITRite walkway system for the quantification of tem-
poro-spatial parameters of gait in young and older people.
Gait Posture 2004;20:20-25.

Shore WS, deLateur BJ, Kuhlemeier KV, et al. A comparison
of gait assessment methods: Tinetti and Gaitrite Electronic
Walkway. JAGS 2005;53:2044-2045.

van Uden CJ, Besser MP. Test-retest reliability of temporal
and spatial gait characteristics measured with an instru-
mented walkway system (GAITRite). BMC Musculoskelet
Disord 2004;5:13.

Webster KE, Wittwer JE, Feller JA. Validity of the GAITRite
walkway system for the measurement of averaged and in-
dividual step parameters of gait. Gait Posture 2005;22:317—
321.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

105

Tinetti ME, Richman D, Powell L. Falls efficacy as a measure
of fear of falling. ] Gerontol 1990;45:P239-P243.

Powell LE, Myers AM. The Activities-specific Balance Con-
fidence (ABC) Scale. J Gerontol A Biol Sci Med Sci 1995;
50A:M28-M34.

Alon R. Mindful Spontaneity—moving in tune with nature:
Lessons in the Feldenkrais method. New York: Avery Pub-
lishing Group Inc., 1990.

Feldenkrais M. Awareness Through Movement, Health Ex-
ercises for Personal Growth. New York: Harper & Row,
1972.

Schenkman M, Donovan |, Tsubota ], et al. Management of
individuals with Parkinson’s disease: Rationale and case
studies. Phys Ther 1989;69:944-954.

Vrantsidis F, Hill K, Moore K, et al. Getting Grounded
Gracefully©: Effectiveness and acceptability of Feldenkrais
in improving balance related outcomes for older people. A
randomised trial. ] Aging Phys Act 2009;17:57-76.

Hollman JH, Kovash FM, Kubik JJ, Linbo RA. Age-related
differences in spatiotemporal markers of gait stability during
dual task walking. Gait Posture 2007;26:113-119.
Woollacott M, Shumway-Cook A. Attention and the control
of posture and gait: A review of an emerging area of re-
search. Gait Posture 2002;16:1-14.

Toulotte C, Thevenon A, Watelain E, Fabre C. Identification
of healthy elderly fallers and non-fallers by gait analysis
under dual-task conditions. Clin Rehabil 2006;20:269-276.
Zijlstra GA, van Haastregt JC, van Eijk JT, et al. Prevalence
and correlates of fear of falling, and associated avoidance of
activity in the general population of community-living older
people. Age Ageing 2007;36:304-309.

Deshpande N, Metter EJ, Lauretani F, et al. Activity re-
striction induced by fear of falling and objective and sub-
jective measures of physical function: A prospective cohort
study. ] Am Geriatr Soc 2008;56:615-620.

Address correspondence to:
Gerhild Ullmann, Ph.D.
Exercise Science

Arnold School of Health
University of South Carolina
1300 Wheat Street

Columbia, SC 29208

E-mail: ullmann@sc.edu



