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ABSTRACT

Background: Balance emerges from the interaction of multiple systems that are organized to meet
functional task goals and that are constrained by environmental context, but is often compromised with
advancing age. At least 30% of older people experience decline in physical activity after entry into
residential care. Participation in activity is more difficult for older people because of fear, lack of
motivation, depression and poor understanding of the long term benefits of physical activity. Thus our
purpose was to investigate effect of specific balance strategy training programme as compared to
general balance training in improving balance in institutionalized elderly population.

Methods: 26 institutionalized elderly subjects participated in the study. Participants in group A were
given specific balance strategy training programme and those in group B were given general balance
training. Intervention was for 40 min per day, thrice a week for 4 weeks. Balance was assessed using
Berg balance scale and Timed up and go test.

Result: Both the interventions showed marked improvement in balance when assessed on Berg balance
and Timed up and go test. The group having specific balance strategy training programme proved to be
significantly better than general balance training programme.

Conclusion: Specific balance strategy training programme being more effective than general regimens
should be incorporated in addressing balance related problems of institutionalized elderly population.
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INTRODUCTION

Balance is a complex function involving numerous
neuromuscular processes."*** Control of balance is
dependent upon sensory input from the vestibular,
visual and somatosensory systems. Central
processing of this information results in
coordinated neuromuscular responses that ensure
the centre of mass remains within the base of
support in situations when balance is disturbed.
Effective control of balance thus relies not only on
accurate sensory input but also on a timely
response of strong muscles. Balance impairments
are associated with an increased risk of falls and
poorer mobility measures in the elderly
population. > %7

For many elderly subjects, the aging process is
inevitably accompanied with restriction of the
ability of independent movement and loss of
balance (Woollacott 1993). The postural system
consists of several sensory systems
(somatosensory, visual and vestibular), the motor
system and a central integrating control system,
which involves complex interactions among
multiple neural systems (Horak and MacPherson
1996).

These systems are known to be affected by aging
and result in an impairment of the ability to
maintain stance (DuPasquieretal.2003)®

In old age, muscle weakness due to sarcopenia is
responsible for the development of frailty and
important disability.”' Especially in
institutionalized elderly persons, muscle strength
can deteriorate to a point where it becomes critical
for independence of transfers and walking.'”

At least 30% of older people experience decline in
physical activity after entry into residential care.
Participation in activity programmes is more
difficult for older people because of fear, lack of
motivation, depression and poor understanding of
the long term benefits of physical activity."

Due to their frailty, persons living in long term care
facilities are at increased risk of further decline.
Physical functioning, or the ability to perform
activities of daily living, essentially contributes to
the quality of life of older persons.'* '3

Several balance assessment tools are available to
check for any balance disorder or fall. Get up and
go test, timed up and go test'*, Berg balance scale'®,
Tinnetti fall efficacy scale'®", functional reach test,
sensory organization testing, electromyography
are to mention few.

Balance exercise programs can be effective in
improving gait and balance, as well as reducing
falls and fall related injuries.'® Efforts to reduce the

risk and incidence of falls in older adults are
plentiful, as evidenced by intervention studies
which have appeared in the literature within the
last 2 decades detailing various exercise
interventions intended to reduce falls." These
interventions have emphasized a variety of
exercise models including resistance training'’, Tai
Chi*, Yoga *"** Computerized Biofeedback of sway,
and Flexibility exercises. More commonly some
combinations of these and other similar activities
are used.*

The high rate of falls and fall related injuries in the
nursing homes should not be viewed as inevitable,
but as outcomes that can be substantially improved
through structured safety programs.*

A study was done to establish the effects of a short
individualized exercise programme on balance
dysfunction in elderly, and the researchers
concluded that a short individualized exercise
programme can improve functional balance in
people aged 75 years and older. This improvement
was maintained at least for one month but had
worn off by one year.*

Jensen et al. described a cluster randomized trial
in nine Swedish residential homes (n = 439) using
staff education, environmental / equipment
review, progressive exercise, multidisciplinary
post-fall assessment and hip protectors. There was
a significant reduction in incidence ratios for falls.
Fractures were also significantly reduced, although
to what extent this was due to the use of hip
protectors is unclear. Falls reduction was less
pronounced in the subgroup of individuals with
cognitive impairment. Becker et al. reported a
cluster randomized trial (n = 981) in six German
nursing homes, using staff education, progressive
balance training, environmental adaptations and
hip protectors. There was a strong and significant
reduction in falls rate and in the number of clients
who fell, though no effect on fractures.?

Perturbed walking exercise using a bilateral
separated treadmill for 6 months was found to be
effective in improving balance and reaction time in
32 long term care facility residents and out
patients.”

Functional and static balance, mobility and falling
frequency in elderly osteoporotic women was seen
to be reduced following a 12 month intervention
using balance training.”®

MATERIALS AND METHODS

SUBJECTS

A total of 30 subjects were recruited for the study
out of which only 26 (11 Males & 15 Females)
subjects completed the study. Subjects were
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recruited from different old age homes , having age
60 years and above, MMSE (Mini Mental State
Examination) score =24 and above, independent
ambulatory. Subjects were excluded if they had
pre-existing major lower limb  pathology,
neurological disorders that would prevent standing
for the duration of the procedure. Health
conditions like uncontrolled hypertension that
would preclude participation in the balance
programme, uncorrected visual and hearing
impairment and those participating in other formal
exercise programmes.

Berg balance scale and the timed up and go test
were used to assess the balance of the elderly. Berg
balance scale included 14 different activities were
participants made sit to stand, transfer, standing
with eyes open and eyes closed and so on. During
timed up and go test, patients were made to stand
from a standard chair with arm rest, walk up 3 m
mark, turn back, again sit in the same chair. The
activity is timed and recorded

INSTRUMENTATION

Standard arm chair (seat height approximately
46cm) ,stepper, stools of varying heights for
progression in difficulty in the tasks, tables for
transfer of objects, balls of various sizes, weighing
machine, stop watch, measuring tape, mat, cards
and mirror.

PROCEDURE

All the selected subjects were informed in detail
about type and nature of the study and were asked
to sign an informed consent. All the subjects were
screened by a general assessment and then were
divided in two groups randomly. Demographic data
was obtained prior to the intervention. Baseline
measures on Berg Balance Scale and Timed Up and
Go test were found to be insignificantly different
between the two groups. The specific balance
strategy training group performed sit-to-stand-to-
sit, stepping in all directions, reaching to the limits
of stability, step up and down, ankle, hip and upper
limb balance strategy practice, sideways reach
task, ball games and card treasure hunt. The
general balance training group performed initial
warm up, marching forward, backward, sideways,
standing still flexing and extending elbow, hip
extension and abduction, stepping sideways with
arm swings and so on .Warm down, gentle
stretching and walking on the spot. After 4 weeks
of intervention given thrice a week for 40 minutes
per day balance was reassessed using same tools.

DATA ANALYSIS

Data analysis was done using SPSS version 17
software. T-test was used to compare the difference

between the group A and group B on Berg balance
scores and timed up and go test. Intra group
analysis between pre and post-intervention values
on both the scales was also done using paired t-test.
The level of significance was fixed at < 0.05.

RESULTS

Pre-intervention Berg balance scale of group A and
group B and Pre-intervention timed up and go
scores of both the groups were calculated to be
insignificantly different from each other. Pre-
intervention Berg balance scale score of group “A”
was found to be 41.31 + 3.01 S.D and that of group
“B” was 42.85. + 5.46 S.D Pre-intervention timed up
and go score of group “A” was calculated to be 13.15
+ 2.00 S.D and PRTUG of group “B” was found as
12.97 + 2.30 of this suggested the homogeneity of
the two groups

Table 1
Group Group t- LB
SCales:
50.08 = 47.23
POBBS ) )  44g 206 S 005
rorucg B E IS aas o g 003

0.81 + 1.97

S = Significant.
Berg Balance Scale

Between group analysis

After the analysis of the post intervention Berg
balance Score between group A (mean 50.08 + 2.22
S.D) and group B (mean 47.23 + 4.48 S.D ) using t-
test, it was observed that there was a significant
difference (t- value = 2.06), (Table :1) between the
two groups. Indicating that the specific balance
strategy training programme was more effective
than General balance training (Graph.1)

Comparison of post- intervention BBS of group A
and post- intervention BBS of group B

Graph. 1
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Within group analysis

There was a significant difference in BBS of group
A with a t- value of 8.11.when the PRBBS (mean
41.31 + 3.01 S.D) and POBBS (mean 50.08 + 2.22
S.D) were analyzed using paired t-test.

The difference after within group analysis of pre-
intervention Berg balance scale (mean 42.85 + 5.46
S.D) and post-intervention Berg balance scale
(mean 47.23 + 4.48 S.D) in group B was calculated
to be significant, t-value being 5.68.

Timed up and go test (TUG).

Comparison of post-intervention TUG of group
A and post-intervention TUG of group B

Graph. 2
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Between group analysis

Post intervention timed up and go of group A
(mean 9.98 + 0.81 S.D ) and post intervention
timed up and go of group B (mean 11.95 + 1.97 S.D)
when compared with each other, revealed a
significant difference (Table:1) in the scores at a t-
value of (3.33). Indicating that the specific balance
strategy training programme was more effective
than general balance training in improving balance
on timed up and go test. (Graph 2)

Within group analysis

There was a significant difference between the pre-
intervention timed up and go (mean 13.15 + 2.00
S.D) and post-intervention timed up and go (mean
9.98 + 0.81 S.D) of group A with a t- value of 6.26.

The difference after within group analysis of pre-
intervention timed up and go (mean 12.97 + 2.30
S.D) and post-intervention timed up and go (mean
11.95 + 1.97 S.D) in group B on Berg balance scale
was calculated to be significant, paired t-value was
calculated to be 5.34.

Both the specific balance strategy training
programme and general balance training were
effective in  increasing the balance of
institutionalized elderly population but the specific
balance strategy training programme was found to
be more effective programme.

DISCUSSION

Our study aimed to compare specific balance
strategy training programme and general balance
training programme in institutionalized elderly
population. The results showed significant
improvement in balance, both within and between
groups on both Berg balance scale and timed up
and go test. Balance strategy training programme
group significantly outperformed general balance
training group.

One factor that might have contributed to the
improvement in the functional ability in the
balance group was the composition of the
workstation tasks they practiced. These tasks
contained elements that encouraged participants to
bend, turn and reach to limits of stability on various
surfaces thereby providing added vestibular
stimulation. Such interventions encouraged
increased speed and size of movements which may
have increased strength and endurance in addition
to improving flexibility and reaction time for the
balance group. This could have resulted in more
efficient movement reflected in the improved
functional ability to balance, ambulate in the
environment and at a faster velocity. Support for
this view comes from the improved outcomes from
a similar multidimensional balance-training
programme  delivered as an  individual
intervention® rather than small groups.

There has been 25 % reduction in the risk of falls
in those trials that more specifically focus on
balance training as part of the training
intervention. Systemic reviews of the intervention
trials suggesting that exercise is effective in
reducing fall-risk only when part of a multi-
factorial approach that specifically includes
balance training.* % 3!

The other differences between the two exercise
interventions were multiple task (cognitive and
motor) training, as reported by Silsupadol et al. that
dual task balance training is more effective in
improving balance measures.*

Visual feedback (by the mirror) was provided to the
patients during various tasks on different surfaces,
that might have lead to the enhancement in
balance. This idea is supported by the findings of
Sanna E. et al whose findings suggested that
balance training based on visual feedback improves
the balance control in frail elderly women living in
residential care.*

Sit-to-stand-to-sit being a component of specific
balance strategy training programme and focused
to improve the lower limb strength might had lead
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to improvement in post intervention test scores.*"
32, 33

The specific balance strategy group reached limits
of stability during the activities that might have
lead to the enhancement of postural reactions
which may have contributed to the improvement
of balance function against perturbations.*

The general balance training group also showed
improvement in balance. This can be attributed to
the generation of the new motor skills by the
practice of physical activity.** General balance
training programme might have lead to improved
muscle strength or muscle volume that might have
improved balance.** There is further support for
improved physiologic capacity and physical
function in individuals who do not have functional
limitation or severe illness.”’

Although both the interventions proved to be
beneficial for balance training in institutionalized
elderly populaton, the specific balance strategy
training programme was found to be significantly
more effective than general balance training. This
can be said to be due to the diversity and
progression of the specific balance strategy training
programme like multiple task, reaching limit of
stability, visual cueing, turning and bending
movements, stepping on the blocks and sit to stand
activities which were lacking there in the general
balance training programme. The possible cause
that might have lead to the difference in the
outcomes in the two interventions seems to be the
difference in the design or content of
interventions.

CONCLUSION

Institutionalized elderly present higher likelihood
to suffer falls than non-institutionalized ones,
because the previous have lower levels of strength,
balance, flexibility and physical endurance & they
need effective interventions to cope with the
postural instability. The present study highlighted
the superiority of specific balance strategy training

programme over general balance training
programme in institutionalized elderly population.
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