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ABSTRACT

Background: The older adults’ population is rapidly growing and projected to be 198 million in 2030, which means greater
demand on the health care system to sustain and improve the quality of life. The international report of the World Health Or-
ganization declared that the elderly above 65 years have 28% to 35% of falls every year and this rate rises with growing age
and associated risk factors. Falls cause reduced confidence, mobility, major injuries, decreased functional status and increased
dependency in older adults. Hence the need to explore an effective exercise program for the elderly to improve their functional
abilities.

Objective: To analyse the effects of motor dual-task training over progressive strength training in older adults with impaired
balance.

Methods: This is Randomized pilot study. The elderly participants aged between 60 to 75 years from residential care facilities
were randomly allocated to 2 groups, (12 in each). One group received motor dual-task exercise (MDT) and the other group
received progressive resisted exercises (PRE), for a total of 24 sessions. The effects of MDT and PRE on balance and mobility
were analysed using Performance-oriented mobility assessment (POMA) scale.

Results: It was observed that the motor dual-task training group showed better improvement in balance and mobility measures.
(p<0.001)

Conclusion: This pilot study gives insight into the benefits of motor dual-task training in improving mobility and feasibility of inclu-
sion in geriatric rehabilitation. Further research to investigate effects of PRE and MDT exercises on other functional parameters.
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INTRODUCTION shelves, activities requiring postural responses, functional

activities like walking, climbing stairs becomes challeng-

Ageing progressively declines movements and functions, ing and risky. The impaired mobility and muscle strength
thereby impacting muscle strength, endurance and power. By gradually lead to loss of balance, body instability and in-
2025, the geriatric population is expected to be 840 million  creases the risk of falls. The reductions in the important
in developing countries.! The distribution of elderly aged physical components due to ageing have to be identified at
60 and above is projected to increase from 7.5% in 2010 t0  (he earliest to prevent & control essential physical losses.
11.1% in 2025. The elderly population in India is expected 0 The uses of various physical exercises in enhancing func-
reach 158.7 million in 2025 eventually increasing the burden  ;ona1 activity in older adults have been the focus of re-
on the resources of the country.? cent research. The exercise protocol requires the inclusion

Elderly people are vulnerable to functional impairments.  Of the best possible combination of training parameters to
Common activities like rising from the chair, reaching top ~1MpTOVE musculoskeletal, neurological & cardiovascular
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adaptations which can help cope with the functional activ-
ity.

Strength training was found to be one of the important ex-
ercise components recommended in kinds of literature. But
the use of strength training as the stand-alone protocol for
elderly subjects is still debated and is an area of interest for
many researchers. Moreover, the exercise protocol needs to
address the root cause of functional limitation and the impor-
tant factors like muscle strength, balance, postural control,
cognition etc,.’ Falls in the older age group has a debilitat-
ing effect on mobility, confidence in performing activities
of daily living (ADL), resulting in institutionalization and
escalation of economic costs* and hence it’s imperative to
develop an effective exercise protocol for a better quality of
life in the elderly.

Most of the functional activities and ADL require perfor-
mance of a motor task, postural control & cognitive func-
tion simultaneously, probably with the role of recognition
and concentration as a part of motor learning.’ It has been
reported that older subjects have difficulty in performing the
dual task at the same time like walking and balancing ac-
tivities.®* Few studies highlighted the importance & benefits
of dual-task balance training, in the prevention of falls in
elderly people.’

Due to the dearth of studies within the context of literature
searched, the contribution and the effectiveness of strength
training and dual-task exercises in improving balance and
mobility which are the cardinal element of functional activ-
ity in the elderly population eventually resulted in the scope
of the present study. We aimed to study the feasibility to ana-
lyse the effect of motor dual-task exercises and progressive
resisted exercises on balance & mobility improvements in
the elderly.

MATERIALS AND METHODS

This was a randomized pilot study conducted in elderly
from residential care homes. Ethical clearance was obtained
from the institutional human research & ethical commit-
tee(001/03/2016//IEC/SU). The participants were recruited
from residential elderly care centres, who volunteered and
were willing to take part in the study. Written informed con-
sent was obtained from all the participants. Nearly 12 partici-
pants were recruited in each group.

Inclusion criteria

Elderly aged between 60 to 75 years of both genders, who
were able to ambulate at least Sm with/without aide and able
to stand independently for 1 min without support, POMA
score of 24 and less were included. The cognitive status was
assessed to ensure that the subjects were mentally competent

to perform the exercises safely, understand and respond ap-
propriately to the tests and questionnaires used as outcome
measures.

Exclusion criteria

Participants with unstable medical conditions and with sig-
nificant visual or auditory impairments, vestibular disorders,
severe pain on weight-bearing during activity with muscu-
loskeletal disorders of the lower extremity, who underwent
regular exercises for lower limb strength and/or balance
training in the past 3 months and conditions like stroke, Par-
kinson’s disease, cancer were excluded.

The baseline data on age, sex, BMI, no of falls, presence
of physical discomfort were recorded and preserved for data
analysis before randomly allotting them into the groups. The
pre-test data on balance and gait using POMA were collected
before beginning the intervention and post-treatment (at the
end of 8 weeks of intervention). The participants were al-
lotted using block randomization, each containing 4 sealed
envelopes (2 PRE, 2MDT). The allocation concealment was
done using sealed opaque envelopes which were sequentially
arranged. The sealed envelopes were opened by the investi-
gator who was blinded to the intervention.

Participants in both groups underwent 8 weeks of supervised
exercise training. Each exercise program consisted of 3 ses-
sions per week and hence underwent a total of 24 sessions.
Each session consisted of warm-up exercises for 10 mins
(Stretching of major lower limb muscles), followed by main
exercises (respective to their allotted groups) for 40 mins and
cool-down exercises for 10min similar to warm-up exercises.
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Figure 1: Consort diagram.

Motor dual-task exercises included challenging the balance
tasks with upper limb manipulation, change in the base of
support, activities on complaint surface and progressed from
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standing to walking. The participants started the exercises
by normal standing, standing with a narrow base of support
like standing with feet together side to side, semi tandem
standing, tandem standing, weight shifts with active ankle
rolling in normal stance and tandem stance, one leg standing
with palm supported on the wall and later off the wall. The
above exercises were performed in normal stance and tan-
dem stance with arm movements to the lateral side (shoul-
der joint abducted to 90 degrees) and anterior side (shoulder
flexion in 90 degrees) and with closed eyes. The participants
then progressed to standing on the foam. The next sets of
exercises were walking, semi tandem and tandem walking
with their comfortable speed for a 4 m distance, walking
with changing the directions, varying the speed and with
alternating hand motions. The participants performed nor-
mal walking and progressed to tandem walking on the foam,
combined with alternating hand movement 7. Further during
walking the participants were trained to do secondary task
performance like holding a cup of water and walking, receiv-
ing and returning the cup of water, walking while talking to a
person, walking with tossing and catching the ball 5. Trans-
ferring from one chair to another on the side and in front was
also practised by the participants with and without the use of
the arms. The participants were able to effectively perform
the challenging dual-task exercises after 8-12 sessions. So,
they were made to focus and practice with the difficult level
of dual-task exercises. A rest period of 2-3 mins was given
after 15-20 mins of exercises.

The PRT group received resisted exercise for the key
muscles of both the lower limb. The targeted muscles for
strengthening were Hip flexors, extensors, abductors, knee
flexors and extensors, ankle dorsi -flexors and plantar flex-
ors & The external load was given through weight cuffs tied
above the ankle joint, except for the ankle plantar and dorsi
flexors it was secured around the foot. In the first week of
training, participants were trained at 30 % of their 1RM and
gradually increased to reach 80 % of the I1RM by the final
week, as tolerated by the participants. 1RM was reassessed
every 2 weeks. The PRE program consisted of 1 set of 8-10
repetitions for each muscle group during each session, with
3 sessions per week for a total of 8 weeks °. A rest period of
Imin was allowed between each set of training. The partici-
pants were instructed to not hold the breath while perform-
ing exercises. The lifting and lowering of the weight during
every repetition facilitated concentric and eccentric muscle
action. The participants of the PRT group had slight muscle
discomfort and soreness during the initial sessions and they
were treated symptomatically.

Statistical analysis

The statistical analysis was done using SPSS statistics ver-
sion 26. Baseline homogeneity for outcome measures was
established by an independent t-test. POMA scale was an-
alyzed using a non-parametric test. Independent t-test was

used for between-group analysis and paired t-test used for
between-group analysis with 95% confidence level with
a significance level of p<0.05. The pre-test data for total
POMA scores and its sub-domains balance and gait did not
show a significant difference in both the groups.

RESULTS

Among the total number of 24 participants, there were 12
males & 11 females. Demographic details are shown in (Ta-
ble 1). The samples were homogenous in both groups. The
intragroup analysis showed significant improvements in the
POMA total scores and POMA-balance and POMA—gait
in PRE group (Table 2) and in the MDT group (Table 3).
The motor dual-task training showed slightly more signifi-
cant improvements in balance and gait compared to the PRE
group. (Table 4).

Table 1: Mean and SD of age and frequencies of male
and female

Groups Mean (age) + SD Male N (%) Female N (%)
PRE group 67.4%5.1 6 (50%) 5 (41.6%)
MDT group 68.1+4.8 6 (50%) 6 (50%)

Table 2: Within-group analysis using paired t-test for
PRE group

Sl. Parameters PRE Mean+ t-value pvalue
No group SD
POMA- Bal- Pre 102+11  -11.863 0.05*
ance
Post 13.3+11
POMA-Gait Pre 6.5+0.9 -8.660 0.05*
Post 9.0 £ 0.7
POMA- Total  Pre 16.7+17 -16.609  0.05%
post 22.3*1.4

Table 3: Within-group analysis using paired t-test for
MDT group

SI. Parameters MDT Mean+SD t-value pvalue
No group
POMA- Bal- Pre 10.1+0.8 -16.993  0.05*
ance
Post 14.5 £ 0.7
POMA-Gait  Pre 6.8+0.9 -17.728  0.05"
Post 10.2 + 0.6
POMA- total Pre 16.8+1.5 -19.000 0.05*
post 24.7 £ 0.8
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Table 4: Intergroup analysis using unpaired t-test be-

tween MDT and PRE group
SI Parameters tvalue Meandif p-value
no.
POMA- Bal- -5.322 -2.41 0.05%
ance
POMA-Gait -4.311 -1.16 0.05%
POMA- Total -5.352 -2.41 0.05%
DISCUSSION

Muscle weakness in the lower extremity is a distinguished
and hazardous factor resulting in falls.® Studies have shown a
strong relationship between lower limb muscle strength and
balance. Various groups of muscles in the lower extremity
contribute to the maintenance of static and dynamic balance.
The changes in the muscle morphology significantly reduce
the force production and torque-time production which in
turn affects the functional performance. Flexors of both
knee and ankle are the key muscles for balance and postural
control.>!? Several studies have demonstrated that, with pro-
gressive and sufficient external stimulus, the elderly show
similar or greater strength gains compared to young adults'!.

In this study, the positive effect of PRT on balance meas-
ures may be attributed to targeted strength training of the
key muscles like flexors, extensors and abductors of the hip,
flexors and extensors of the knee, dorsi flexors and plantar
flexors of the ankle in a structured and progressive man-
ner required to maintain balance. Inability to target the key
muscles and exercise intensity variability observed in few
studies may have resulted in poor performance for balance
and gait.'>!* In addition, the effects on the balance due to
strength gain could also be due to neural adaptations. During
the early phase of strength training, the gain is mainly due to
neural rather than structural adaptations. Neural adaptations
such as the increment of motor neuron firing rate increased
neurotransmitter release at the neuromuscular junction, re-
sensitization of sensory receptors for improved propriocep-
tion'* may have adequately contributed to improved balance
in the PRE group.

Resistance training appeared to be effective in improving
strength in older people, but there was statistical heteroge-
neity in the effects. In addition, PRE appeared to be less ef-
fective in older adults with functional limitation than older
adults without functional limitations. Data pooled from 17
studies with 996 participants showed a small but non-signif-
icant benefit for balance. Few studies analyzed the effect of
PRE on balance and showed improved muscle strength and
not the balance parameters. The strong predictor for balance
and stability which is Chair rise time and gait speed did not
improve with PRT.?

Motor training including balance and strength training are
known to improve dual-task performance in older adults.'
The existing dual-task training studies combining motor
and cognitive tasks reported improvement in cognitive per-
formance under dual-task conditions. However, they differ
in their outcomes due to their training design, protocol and
methodology. Studies reported significant improvement in
balance components and marked heel strike with improved
foot rolling movements'®, decreased step width, increased
step length & more stabilized gait pattern, smooth weight
shifts during walking with dual-task training.'® The results of
the present study are similar to the previous studies reporting
improvements in balance, improved walking ability and gait
patterns with proprioceptive-balance motor dual-task train-
ing.®

The performance of dual task improved balance with de-
creased postural sway and improved postural stability'”.Stud-
ies explained the reasons behind improvement of balance
and postural control with dual task training as the ability to
augment external focus of attention and concentration on the
result of the movement than the internal focus of attention,
concentration on the movement itself.'®. Studies on chronic
stroke subjects examined the effect of a dual-task program
on the gait performance and found that gait parameters sig-
nificantly improved of the motor dual-task training.!” Stud-
ies involving dual-task performance of balance-related tasks
also indicate improvements following dual-task training in
both healthy older adults and those with chronic stroke.'**
Balance training under single-task conditions and dual-task
conditions with fixed priority instructions (equal attention
to posture and cognitive tasks) or variable priority instruc-
tions (attention switched between posture and cognitive task)
showed improved gait speed under dual-task conditions with
dual task training.?!

Following the premise that fallers are not able to prioritize
gait performance.”> The motor dual-task program intends
to introduce the task switching from a cognitive task to a
walking task and hence improves the allocation of resources
for motor performance in dual-task conditions. Exercises
with progressively increased difficulty levels assist the par-
ticipants to learn, execute, and transfer these strategies dur-
ing the training sessions, also considered essential for falls
prevention.” Elderly individuals demonstrate impairment in
higher cognitive task performance during motor tasks. En-
hancing dual-task training knowledge is highly essential, as
most activities of daily living involve the performance of
more than one task at a time.

The results of the present study demonstrate significant im-
provement in balance and gait with motor dual-task exer-
cises and PRE training. However, a statistically significant
difference was observed with motor dual-task exercises than
PRE in increasing the balance and walking abilities in el-

T l—
145 Int J Cur Res Rev | Vol 13 « Issue 10 - May 2021 1



Haridass et al: Motor dual-task training over progressive resisted exercises in elderly people

derly with impaired balance. The cognitive component as-
sociated with motor activity balance training practised by
the participants in the present study would have particularly
impacted the dual-task interface in the elderly, which is the
most essential area of focus in targeting the balance issues
and functional performance.

CONCLUSION

Both groups (MDT & PRT groups) showed improvements
in balance and mobility performance in elderly participants.
However, comparing the two interventions, motor dual-task
exercises had significantly higher change scores and hence
yielded greater improvements in elderly with impaired bal-
ance. Further, the motor dual-task exercises with progres-
sively challenging cognitive and motor (balance) training
prescribed in the present study is an important contributing
factor for the dual-task performance required during the
functional activities.
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