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ABSTRACT

Background: Approximately 35%-40% of adults who are above 65 fall at least once in a year. The
reasons for it may be declines in sensory and motor function and integration leading to poor balance and
falls. Therefore, preventive measures for falls and falls-related injuries in elderly individuals are of critical
importance. Therefore the purpose of the study is to compare the effectiveness of two approaches such as
Pilates intervention (PI) and Feldenkrais Intervention (FI) in improving functional balance and quality of
life (QOL) in ambulatory geriatrics.

Material & Methodology: Total 60 Ambulatory geriatrics subjects were selected and randomly allocated
into three groups (Pilates intervention-PI; Feldenkrais intervention-FI and Control).Each group had 20
subjects in it. All the groups completed 6 weeks of intervention. Functional reach test (FRT), Timed up
and go test (TUG), Dynamic gait index (DGI) for functional balance and RAND-36 for Quality of life is
measured at baseline and After 6 weeks of training.

Results: The 6 weeks of PI & FI protocol resulted in significant improvement of functional balance
(FRT, TUG & DGI: p=0.000) and QOL (RAND-36: p=0.000) in elderly individuals which was not
evident in the control group. However PI was found to be more clinically effective compared to FI in all
outcome scores.

Conclusions: Both Pilates and Feldenkrais are effective in improving functional balance and decreasing
propensity to fall in ambulatory geriatrics thereby improving QOL. However, Pilates Intervention was
found to be superior to Feldenkrais Intervention to improve functional QOL among ambulatory geriatrics.
Key Words: Pilates training; Feldenkrais; Geriatric; Physical activity;, Rehabilitation.

INTRODUCTION problems in elderly. Out of them falls and
There is increased number of older falls related injuries are one of the most

adults among the world population during common health issues in the elderly
the last few decades which may be due to population. "' Approximately 35%-40% of
socio-economic developments and better adults who are above 65 fall at least once in
medical services. This is considered to be a year. ! The reasons for it may be declines
one of the most positive developments but in sensory (vision, vestibular, proprio-
there are a number of serious health related ception), motor (strength, coordination,
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endurance)  function and integration
(response time, multi-task ability) leading to
poor balance and falls. ! Numerous factors
like environmental, physical and behavioral
risk factors for falls have been identified.
Falls &Falls-related injuries often lead to
restricted mobility and functional decline
leading to disability and affecting quality of
life (QOL) in elderly individuals which is
the crucial point for loss of independence
and often have serious consequences in
elderly individuals. Therefore, preventive
measures for falls and falls-related injuries
in elderly individuals are of critical
importance. Bl

Earlier studies have shown that
conventional balance exercise  which
includes strength; flexibility and balance
training have improved functional ability in
addition to reducing risk of falls. ®*
However, due to low exercise participation
rate of elderly individuals in these
programmes shows that many of them aren’t
attracted towards these programmes,
probably due to fear of falling issue.
Therefore, there is continuous need to
develop an intervention that can attract the
elderly individuals and can also improve
balance and mobility as well as reduce fall
and fall related injuries. °"'%!

Recently, Pilates intervention which
combines of strength, flexibility and
movement  co-ordination along  with
rhythmic respiratory training is becoming
popular. Several previous studies have
shown beneficial effects of Pilates in
improving balance and postural stability in
elderly population. 13151 Also, in near past
elderly individuals have shown keen interest
in mind-body interventions. One of the
options for the same is Feldenkrais method
which is mind-body exercise that integrates
gentle movements that are to be carried out
in quiet and non-competitive environment.
In Feldenkrais two major techniques are
used, awareness through movement and

functional integration both of the approaches
focuses on mind-body relationships. ®'*!
However, till date there are no studies have
compared the effectiveness of PI and FI
program in improving functional balance
and QOL in the elderly individuals.

Thus, the purpose of this study was
to determine whether PI and FI programme
specially designed for the elderly individuals
have a difference in their effectiveness in
improving functional balance and QOL. The
result of this study would implicate a better
exercise program for the elderly population
and ultimately leading the older adults to age
gracefully and enjoy a fall free exceptional
quality of life.

METHODOLOGY

Participants: Total 160 participants were
recruited into the study from five different
old-age homes near Surendranagar, Gujarat.
Out of 90 subjects willing to participate in
the physical therapy program, 60 subjects
were recruited for the study that fulfilled the
inclusion and exclusion criteria. The
subjects were included if, 1) age between 65
- 74 years both males and females ; 2) able
to walk at least 30 feet with or without an
assistive device and without physical
assistance; 3) not practicing in any sports or
physical therapy sessions; 4) willingness to
do physical exercise thrice a week with
regular attendance; 5) have fallen at least
once within previous year; 6) fear of fall
scoring >23 in 16 item falls efficacy scale
international questionnaire; 7) Mini-Mental
Status Examination score of 24; and 8) no
affirmative responses to the PAR-Q
instrument for inactive older adults. "1 The
participants were excluded if they have
acute medical problems, surgical treatment
during the last year, history of fall related
fracture, presence of artificial prosthesis or
any other disease that contraindicated the
exercise program. All the participants
provided their demographic details (7able 3)

International Journal of Health Sciences & Research (www.ijhsr.org) 72
Vol.4; Issue: 3; March 2014



and written informed consent prior to
Design: Randomized controlled design was
used. After institutional ethical approval, all
the  participants completed  detailed
assessment.Priortoparticipationinthisstudyto
tall60 participants from different old-age
homes were recruited into the study, out of
them90 were willing to participate into the
study. Out of 90, 60 participants were
selected for the study as 20 participants
weren’t fulfilling the inclusion criteria and
rest 10 participants were randomly
excluded from the study using random
number table  method. So, total
60participants were selected for the study.
Prior to participation participants were
instructed and explained about the
intervention procedure. Pre participation
evaluation form consisted of general
demographic details of participant, general
examination which included FRT, TUG,
DGI and Rand-36 scores at the baseline.

The selection and allocation of
participants was done by using random
number table sampling method. A total 60
subjects were selected for study and
assigned in to three groups randomly (N=20)
either in to Group A (PI), Group B (FI) or
Group C (Control). Participants who were
found suitable for the participation were
requested to sign consent form. Initial
physical therapy evaluation was done
according to American/British Geriatrics

collection of baseline data.

Society Clinical Practice Guideline for
Prevention of Falls in Older Persons. !
Outcome measures:

FRT- Functional balance 2"

e Timed up and go test (TUG) !
e Dynamic gait index (DGI) *
e RAND-36 "

Intervention:

Group A (PI) received Pilates
exercises which is shown in Table: 1
focusing on lower limb strength, flexibility
and co-ordination. Pilates exercise were held
in small groups of three or less subjects and
lasted for about 45-60 minutes. Exercises
were done in sitting as well as in standing
position which also challenges balance in its
correct execution. All exercises were done
for 10 repetitions with a rest period of two
minutes before commencing the next
exercise. Exercise was progressed in terms
of repetitions or advanced method at the
earliest opportunity. Group B (FI) received
Feldenkrais intervention of awareness
through movement in total 5 sessions which
focused on somatic re-education.
Description of the procedure is given in
below table 2. Group C (Control) received
intervention in the form of 5 minutes warm
up followed by 12 minutes of walking at
their comfortable pace and concluded with a
5 minutes cool down. All the groups
received the above mentioned interventions
thrice weekly for a period of 6 weeks.

Table 1: Description of Pilates Intervention

Hundred with head down

Spine twist (performed in kneeling)

Shoulder bridge (initially without ball, then
progressed with ball)

Ball leg lift (performed by sitting on the ball)

Single leg circles (performed in supine)

Standing side splits (using the ball)

Alternate toe tap

Ball wall squat

Leg pull front (beginner)

Tandem walking

Table 2: Description of Feldenkrais Intervention Statistical analysis:
Lesson-1 Whole body turning .
Losson2 Transferring weight Analyses were done using SPSS-16.
Lesson-3 Activating flexors in sitting Descriptive analysis was used to calculate
Lesson-4 Standing as balancing mean and standard deviation. Normality of
Lesson-5 Walking along a line . . . . .
distribution was verified using Kolmogorov-
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Smirnov test and found to have normal
distribution in all data. Comparison between
groups was done using ANOVA and intra
group comparison was done by using
student’s t-test. The level of significance
was set at 95%.

RESULTS

The groups were homogenous at
baseline (7able 3) in their demographic
details and outcome scores with p-value
>0.05; FRT (p=0.606), TUG (p=0.910),
DGI (p=0.759) and RAND-36 (p=0.677).
Comparison between groups for baseline
scores was done using post hoc Tukey test.

Pre and post intervention intra group
comparison (7able 4)was done using paired
t-test which shows highly significant
difference in PI group as well as in CBT
group in all the outcome scores (FR7, TUG,
DGI& RAND-36 with p=0.000) but no
significant difference in the control group
for FRT(p=0.085) and RAND-36 scores
(p=0.096), but shows some significant
difference in the TUG (p=0.022) and DGI
scores (p=0.042). Post hoc analysis of the
post intervention scores shows highly
significant difference (p=0.000) between the
intervention groups and the control group
(Figure 1).

Table 3: Baseline Data

Variables PI (N*=20) FI (N*=20) Control (N*=20) P-value

Age (Y)* 70.8+2.8 70.4+2.8 69.35+3.0 0.303

Height (cm) * 168.3+7.7 170.1+6.8 167.7+7.4 0.582

Weight (kg) * 78.8+4.6 74.7+4.9 76.2+4.2 0.868

BMI* 25.4+3.4 24.4+3.2 25.6+2.8 0.579

Male/Female 12/8 14/6 11/9 0.605

FRT (cm) 28.3+£3.4 28.4+3.6 28.4+2.6 0.606

TUG (sec) 16.4+1.1 16.2+1.2 16.4+1.1 0.910

DGI 18.24+0.8 18.4+0.8 18.44+0.8 0.759

RAND-36 63.8+3.4 63.4+2.8 63.94+3.2 0.677

Y=year; cm=centimetre,; kg=kilogram; BMI=body mass index;, N=number
Table 4: Intra group comparison
Variable Pilates (Mean£SD) Feldenkrais (Mean£SD) Control (Mean+SD)

Pre Post p-value  Pre Post p-value  Pre Post p-value

FRT 28.3+3.4 40.2+3.4 28.443.6 36.742.7 28.4+2.6 29.6+4.7 0.855
TUG 16.4+1.1 14.94+0.9 0.000 16.2+1.2 15.0£1.0 0.000 16.4+1.1 16.1£1.0 0.022
DGI 18.2+0.8 22.0+0.8 ' 18.44+0.8 19.84+0.8 ’ 18.44+0.8 17.7+0.7 0.042
RAND36 63.84+3.4 85.6+:2.4 63.44+2.8 76.84+2.8 63.9+3.2 63.443.1 0.096
DISCUSSION condition of usual activity. This study also

This study provides the controlled
evaluation of the effects of 6 weeks of PI
and FI on the variables functional balance
and QOL in ambulatory geriatric population.
The overall finding of this study shows that
Pilates intervention as well as FI program
leads to significant improvement in
functional balance and QOL, however
participation in PI lead to clinically greater
improvements compared to FI & Control

adds to the existing literature regarding the
importance and benefits of exercise
intervention in improving balance in
geriatric population. The improvement in
functional balance with the experimental
intervention (PI as well as FI) was consistent
with the results of previous studies. % It
was also found that participants with poor
balance scores at baseline are likely to
respond more positively after the
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intervention which is also in accordance to
previous study. 1%

Post Intervention inter group
comparison

100 -
80 -
60 -
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20 -
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Control

FRT UG 06l RAND36

Figure 1. Post intervention inter-group comparison.

Although there was less significant
difference in Pilates groups compared to
Feldenkrais group, participants in PI group
showed greater improvement in some key
balance variables. One factor which might
have contributed to more improvement in
the PI group was the pattern of exercise. The
exercises include maintaining a stable
posture while concentrating in the rhythm of
respiration thereby providing a multi task
intervention with increased awareness of
kinaesthesia, proprioception and movement
co-ordination.  Pilates also  heightens
concentration, relieves tension and improves
mood, as it actively engages the body and
mind which may have a positive impact in
QOL. Attendance and adherence is also an
important  factor that influences the
effectiveness of PI. Also, Feldenkrais
intervention which is proved as an effective
way to improve balance and mobility, offers
an alternative method to help offset age
related declines in mobility and reduce the
risk of falling among community dwelling
older adults. This maybe because
Feldenkrais method of balance exercises are
based on the principles of motor relearning
and postural control retraining exercises.

Thus, Feldenkrais methods of balance
exercises are better in improving the balance
in older adults. **' In this study, participants
attended nearly all of the exercise sessions
in the PI group. The study not only proves
the effectiveness of Pilates and FI but also
provides evidence to the importance of
physical activity in the elderly population.
One of the findings in the study is that, a
regular 12 minutes of walking intervention
in the control group also lead to significant
improvements in some gait parameters as
seen the TUG (p=0.022) as well as the DGI
scores (p=0.042).

The study has certain limitations too.
As it was done only in institutionalized
elderly individuals, the results could not be
generalized to community dwelling elderly
individuals who has increased risk of falls.
Moreover it was not possible to blind
participants to the intervention, so the belief
that Pilates training is of benefit may have
been contributed due to the social
interaction during group therapy that
resulted in positive impact on outcomes.
There is also practical difficulty in a non-
research set-up while delivering the
interventions at different old age homes.
Further controlled comparative studies are
recommended in community dwelling old
elderly (75+ years) individuals and those
with pathological conditions (e.g. Stroke,
Parkinsonism etc.) who are at higher risk of
falls and falls related injuries.

CONCLUSION

The results of this study concluded
that both Pilates as well as Feldenkrais
intervention leads to significant
improvement in functional balance and
quality of life in elderly individuals who are
bound to old age home. However, Pilate’s
intervention is found to have greater benefits
compared to Feldenkrais intervention. Thus,
Pilates can be incorporated with other
physical exercises aimed to improve
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functional outcome and QOL in the elderly
individuals who can help them to age

program.Am J Phys Med Rehabil. 2005
Apr;84(4):238-50.

gracefully and enjoy a healthy quality of 9. Forkan R, Pumper B, Smyth N, et al.
life. Exercise adherence following physical
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