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Abstract:
Background of the Study: Recent studies found that fall rate has been increasing since from middle age
due to the changes in the physiological and environmental factors as it may decrease the ability to
maintain dynamic balance and enhances the fall risk among middle age women. The motor imagery
training and task oriented training intervention improves the balance and prevent the fear of fall among
middle age women.
Aim: To assess the effect of motor imagery training on balance among middle aged women.
Objectives:

e To assess the effect of motor imagery training on fall prevention.

e To assess the effect of motor imagery training on functional balance and gait.
Methodology: This study was an experimental study, which was conducted with 40 participants and were
divided into two groups namely experimental group (GROUPA) and control group (GROUP B).
Experimental group consists of 20 participants performed the Motor imagery training with the task
oriented training and the Control group consists of 20participants performed the task oriented training
with fall prevention education for 45 minutes per day for three times a week for 6 weeks.
Outcome Measure:

e Berg Balance Scale

e Fall Efficacy Scale
Result: The group analysis showed that both Treatment A and Treatment B were effective in terms of
improvement in BBS & in terms of reduction in FES-I. However, the final result showed that Treatment A
was effective than Treatment B in terms of improvement in BBS & in terms of reduction in FES-I.
Conclusion: The study concluded that the motor imagery training with task oriented training was more
effective in improving the balance and fall prevention.
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Introduction:

Fall is defined as an event which results in a person coming to rest inadvertently on the ground or
floor or other lower level. Fall related injuries may be fatal or non-fatal though most are non- fatal stated
by WHO!. Fall is considered to be the well-recognized health issues among most of the population in the
world2. According to WHO, fall related injuries are the second leading cause of disability among worldwide
population!.

Fall related physical changes?, due to ageing which reduces freedom of movements and functional
independence direct or indirectly and also affects the mental state of an individual and the psychological
changes were leads to increase in fear of fall that affects the functional independence of an individual“.
The other commonly found risk factors includes the physical performance, physical activity levels, fear of
falling, dizziness and environmental hazards5.

Other recent studies found that the fall risk is increased in middle age which suggests that one in
five middle age adults report having a fall in their lifetime!8. While in comparison with men, women are
58% more likely to suffer from fall and nonfatal fall injury and hospitalizations!9. Falls have been reported
to contribute about 40% of the lifetime injury cost for women that may promote a large burden on the
public health care system?Z20.

Recently, various interventions have been attempted to prevent falls in the elderly and improve
their daily living activities and ability to balance. Among these the Motor imagery training and task-
oriented training are being used as evidence-based interventions in diverse fields of rehabilitation2526.
Motor imagery training is a learning process in which the movements are only internally imagined without
being physically carried out?¢. The term motor imagery, also known as ‘mental practice’, in which the
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movements or task is mentally imagined and is learned systematically??. In other words, it is a dynamic

state which represent the specific targeted motor action is internally activated without any motor output

or execution?8. It also requires the conscious activation of brain regions that may involves the movement

preparation and execution accompanied by a voluntary inhibition of the actual movement2°. This training

has been used to promote motor planning and improve upper limb function, mobility and balances3°.

During the rehabilitation process in older adults the motor imagery training shows the beneficial effect on

promoting the motor learning3! and enhances the cortical excitability32. And also, the motor imagery
training helps to promote the motor planning33, mobility and balance3+35.

Task oriented training is based on motor behaviour system theory and motor learning. The
effectiveness of task-oriented balance training programme in enhancing balance and practice should be
trained of controlling the centre of mass regarding the base of support either it is stable or moving3°. Task
oriented training emerges as an interaction between many systems in the brain and is organized around a
goal and constrainedbytheenvironment3® and is helpful in improving the balance and self efficacy3°. The
task-oriented circuit training and progressive resistance task- oriented training are used as effective
interventions in the field of rehabilitation medicine+0:41.

Aim of the Study:

Aim of this study was to assess the effect of motor imagery training on balance among middle aged

women.
Objectives:

e To assess the effect of motor imagery training on fall prevention.

o To assess the effect of motor imagery training on functional balance and gait.
Research Design and Methodology:

An experimental study design was conducted with 40 patients within the age group of 65 to 80
years who fulfilled the inclusion and exclusion criteria
Inclusion Criteria:

e Age group 40-<65 years

e Women with MMSE score of>24 points.

e Ability to walk independently and balance.

e Has adequate communication skill.

Exclusion Criteria:

e MMSEscore<24 points

e Brain damage or neurological abnormalities

e Visual or hearing ailments

e Treatment with drugs related to walking or balance

Outcome Measures:

e Berg Balance Scale4®: The Berg Balance Scale is used to determine a patient’s ability to safely
balance duringaseriesofpredeterminedtasks.TherelativeintraraterreliabilityoftheBerg Balance Scale
was high, with a pooled estimate of 0.98 (95% CI 0.97 to 0.99). Relative inter-rater reliability was
also high, with pooled estimate of 0.97 (95% CI 0.96 to 0.98)

o Fall Efficacy Scale - International??: Fall efficacy scale-international is a measure of fear of falling
or concern about the fall among the population. The FES-I demonstrated high test-retest reliability
(intra class correlation coefficient, model 3,1: 0.94; 95% confidence interval, 0.90-0.97)

Procedure:
Table 1: Motor Imagery Training

S.No Description
At the moment you get out of bed at night and walk through the dark room, you lose your
1 balance and are about to fall. At this time, reach out to the wall or the floor to protect your
body.
9 At the moment you walk out of the room and sit on the kitchen chair, you are about to fall by
mistake. In order not to fall over, reach out and hold the table or wall.
When you walk from the kitchen to the living room, there are many items in the house. At the
3 moment you lift one leg to move your foot in order to avoid an item, you lose your balance and
are about to fall. At this time, you open your arms to maintain your balance and reach out not
to fall.
Walk from the living room to the kitchen. Raise your heels to take down an item on the kitchen
4 shelf. At the moment you take down the item, you lose your balance and are about to fall. At
this time, in order not to fall, you reach out and hold the kitchen wall or sink.
5 Walk from the living room to the bathroom. At the moment you step into the bathroom, you are

about to slip and fall. At this time, in order not to fall, you reach out and hold the sink or wall
Go out the front door of the house and go down the stairs. At the moment you walk down the
6 stairs, you lose your balance and are about fall. At this time, in order not to fall, you reach out
and hold the stair handrail.
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Control Group:
Control group were treated with the task oriented training and fall prevention education were
taught to the group and the task oriented training were done for 40 min/day, 3 days/week for 6weeks.
Table 2: Task Oriented Training
S.No Description
1 Moving a cup while shifting the body weight laterally sitting on a Swiss ball
Walk a long a straight line drawn on the floor (SM distance)
Moving a long an S-curve while avoiding obstacles (SMdistance)
Moving water cups
Walking up and down stairs
Putting a cup on the shelf
Replacing bathroom towels
Walking on a cushioned mat
Maintaining balance while standing on an aircushion and memorizing the words spoken by the
researcher
10 | Maintaining balance while standing on an aircushion
Inter-Group Analysis (Between Group Analysis):
Comparing the effects of Treatments A and B in terms of change in the value of BBS
e HO: There was no significant difference between Treatments A and B in terms of average
improvement in BBS
e HI: There was significant difference between Treatments A and B in terms of average improvement
in BBS
The above hypothesis was tested using Independent Samples t-test.
Output of Independent Samplest-test:
t-Test: Two-Sample Assuming Equal Variances:
Table 3: Output of Independent Sample T-Test

Nolmiec) aN] o)} (621 E [EV] 1 \9)

A BBS Diff B_BBS Diff
Mean 5.2 1.3
SD 2.78 0.66
Variance 7.75 0.43
Observations 20 20
Pooled Variance 4.09
Hypothesized Mean Difference 0
Df 38
t Stat 6.1
P(T<=t)one-tail 0
T Critical one-tail 1.69
P (T<=t) two-tail 0
T Critical two-tail 2.02

Graph 1: Mean Improvement in BBS
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Result:

There was significant difference between two treatments (A and B) in terms of average improvement
in BBS (t = 6.10, p = 0.000 < 0.05). In addition, the mean improvement in the value of BBS by Treatment
A (5.20) is greater than that of Treatment B (1.30). Hence, we conclude that Treatment A is significantly
effective than Treatment B in terms of mean improvement in the value of BBS.
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Table 4: Output of Independent Sample T-Test

A FES-I Diff B_FES-I Diff
Mean -5.55 -1.25
SD 1.39 0.85
Variance 1.94 0.72
Observations 20 20
Pooled Variance 1.33
Hypothesized Mean Difference 0
Df 38
t Stat -11.77
P (T<=t) one-tail 0
T Critical one-tail 1.69
P (T<=t) two-tail 0
T Critical two-tail 2.02

Graph 2: Output of Independent Sample T-Test
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Result:

There was significant difference between two treatments (A and B) in terms of average reduction in
FES-I (t=-11.77, p=0.000<0.05). In addition, the mean reduction in the value of FES-I by Treatment A
(5.55) is greater than that of Treatment B (1.25). Hence, we conclude that Treatment A was significantly
effective than Treatment B in terms of mean reduction in the value of FES-I.

Final Result:

The intra-group analysis showed that both Treatment A and Treatment B were effective in terms of
improvement in BBS & in terms of reduction in FES-I. However, the inter-group analysis compared the
two treatment groups in terms of changes in both the outcome measures and the corresponding result
showed that Treatment A was effective than Treatment B in terms of improvement in BBS & in terms of
reduction in FES-I.

Conclusion:

The study concluded that the treatment A (experimental group: motor imagery training with task-
oriented training) was more effective than treatment B(control group: fall prevention education with task-
oriented training) in improving balance.
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