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ABSTRACT

Background of the Study: To compare the
effects of relaxing music therapy with task-
oriented training of lower limbs on the
balance and functional status in patients with
chronic stroke.

Methodology: This randomized clinical trial
was conducted in three outpatient
physiotherapy clinics in Lahore, Pakistan. A
sample of 76 participants with chronic
stroke, aged 40-60 years, and on assistance
walking, were recruited through a purposive
sampling technique. Individuals who had
physical impairments and visual or hearing
deficits were not included in the study.
Group A received task-oriented training with
routine physical therapy while Group B
received Music therapy additionally. Three
sessions on alternate days per week for eight
weeks were given. Balance and functional
independence were the outcome variables
measured using the Berg Balance Scale and
Functional Independence Measure
respectively. Mann-Whitney U test and

between-group and within-group differences
respectively. P-value was significant at
<0.05.

Results: The mean age of participants was
54.05 + 3.64 years, the majority i.e., 55
(72.4%) were male, 46 (60.5%) had ischemic
stroke and 53 (69.7%) were presented with
left-sided  weakness. A  statistically
significant difference was observed among
both groups in balance (p =.000) and
functional independence (p=0.000). The
within-group difference was also significant
for balance (p=0.000) and functional
independence (p=0.000).

Conclusion: The integration of relaxing
music therapy, task-oriented training, and
routine physiotherapy is effective in
improving  balance  and  functional
independence in chronic stroke patients.
Keywords: Balance, berg balance scale,
functional independence, functional
independence measure, music therapy,
coordination impairment.

Friedman ANOVA were applied for

INTRODUCTION
Stroke or cerebrovascular accident (CVVA) is the second leading cause of disability and mortality
worldwide.! According to WHO, it can be interpreted as the quick development of impairments
due to focal cerebral dysfunction that makes the patient’s life susceptible to secondary
complications?. According to a survey in the USA, of 795,000 new sufferers of stroke around
26%
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live their life as a disabled person while hemi paresis leads to decreased mobility in about 50% of
individuals®. Stroke is rated as the highest cause of disability in China, as over two million cases
of stroke are reported every year®. In Turkey, the prevalence of stroke is 4.12% at ages over 44
years®. In Pakistan, the incidence of stroke is reported as 95 per 100,000 individuals annually from
the year 2000 to 2016. The highest incidence is among the age group from 75-80 years® with a
4.8% stroke survivors rate reported’. Stroke patients have cognitive, sensory, and motor
impairments that cause difficulty in performing daily life activities. Cognitive complications create
trouble in day-to-day tasks, problem-solving, and memory. Motor impairments include motor
hindrances and functional impedances, in which deficiency in motor execution and learning with
loss of versatility and balance is seen. Whereas, sensory limitations result in loss of proprioception
and tactile stimulation®. Among the types of stroke, hemiplegia is the main motor demonstration
of stroke which is described as weakness of one side of the body, opposite to the side of brain
damage®. The recovery of functions after stroke takes place in three stages. Each stage has a unique
set of neuromuscular disability!%!t, The chronic stage is the last or third stage that starts after six
months of onset and may stay with the individual for the rest of their lifel. Many techniques are
helpful in the recovery of stroke patients. Some techniques include CIMT, PNF techniques, Bobath
therapy, stretching exercises, motor relearning programs, Rood’s therapy, ROM exercises,
functional therapies, and strengthening exercises are used for the recovery of stroke patients and
functional improvement of limbs*?. Music therapy (MT) is an organized procedure of intervention
using music as a background environment. It helps to improve the quality of life and promote
emotional, physical, and social health by affecting the rhythm of respiration, reducing the stiffness
of muscles, and decreasing blood pressure and heart rate. It also makes the environment
comfortable and relieves the tension due to the increased alpha waves in the brain'®. Music therapy
utilizes two modes; in the active process, the client plays a role in the creation of music while in
the passive process, he/she responds or listens to music!*. Different techniques are used in music
therapy such as Musical Neglect Training, Rhythmic Auditory Stimulation, and Therapeutic
instrumental Musical Performance to integrate the movement in an individual®. Task-oriented
training is directed at improving control strategy, to minimize inappropriate movements. It eases
the functional status of neuromusculoskeletal systems'®. For the lower extremity, it includes
bicycling, circuit and treadmill training, sit-to-stand exercises, reaching tasks, and walking training
on the ground to improve balance while upper extremity training includes CIMT, mental imagery,
and grasping objects!’. The combination of relaxing music intervention with task-oriented training
on lower limb functions in stroke patients is not yet identified. Therefore, this study aims to find
out the combined effects of these therapies to gain advancement in balance and functional
independence in chronic stroke patients.

METHODOLOGY

This study was designed according to the guidelines of Consolidated Standards of Reporting Trials
(CONSORT). This randomized clinical trial was registered in ClinicalTrial.gov with ID:
NCTO05446207. Ethical approval to conduct this study was taken from the Research Ethical
Committee of The University of Lahore, (Ref Id: REC-UOL-/147-06/2022) and conducted
according to the guidelines of Helsinki. Informed consent was provided by the participants. The
objectives of the study were explained to them. Confidentiality was ensured. The anonymity of the
participants and the right to withdraw were also reserved.

This study was conducted from June 2022 to December 2022 at three outpatient physiotherapy
departments of The University of Lahore Teaching Hospital, Social Security Teaching Hospital,
and Yaseen Medical Centre, Lahore, Punjab, Pakistan. A sample of 76 patients (38 in each group),
calculated through OpenEpi software using a mean score of Berg Balance Scale (BBS) '8, 95%
level of significance, and 80% power of the study, were selected using a purposive sampling
technique. Both male and female of age 40-60 years, with chronic CVA diagnosed by neuro
physician within 6 months of onset disease and BBS score > 20 <40 and Functional Independence
Measure (FIM) score up to 3 (needs moderate assistance) and able to understand the command,
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Mini-Mental State Examination (MMSE) score of over 20 were included in the study. Any
participant having systematic disorders such as rheumatoid arthritis, unstable angina, and
coexisting physical impairments e.g., limb amputation, previous history of fractures, any
neurological disease other than stroke, and visual or hearing deficits were excluded from the study.
Three physiotherapists with an average experience of five years in dealing with neurological
conditions were involved in the study. Opaque, transparent sealed envelopes were used to divide
the participants into two groups. Group A received routine physiotherapy treatment along with
task-oriented training of the lower extremity. Routine physiotherapy included hot packs,
stretching, and strengthening exercises. Walking, sit-to-stand, leg curling, an extension of the leg,
pressing of the leg, and reaching tasks e.g., grasping of objects, dynamic balance, etc. were
included in task-oriented training. Around two sets of 10 repetitions of each activity, with a rest
period of two to three minutes between each set of training were performed. Group B received
passive relaxing music therapy in addition to routine physiotherapy and task-oriented training for
the lower limbs. A relaxing music of the same tone and frequency was provided for 15 min to all
patients through headphones having voice cancellation properties. The total duration of each
session was 45 minutes. Treatment was given for three days on an alternative basis per week up to
eight weeks. Balance was assessed using the Berg Balance Scale (BBS) while functional
independence was calculated through the Functional Independence Measure (FIM). Outcome
variables were recorded at baseline, in the 4th and 8th weeks by an independent accessor, who was
unaware of the treatment group. The entire process of patient screening to allocation till follow-up
is represented in Figure # 1. The data was analyzed using the latest version of SPSS (Version-24).
The data in numerical form as age, BBS score, and FIM score were formulated in mean £ SD. The
data of categorical variables was given in the form of frequency or percentage. The data normality
was observed using the Kolmogorov-Smirnov test (p< 0.05). The assumptions of normality were
not met, so non-parametric tests were used to measure the between-group and within-group
differences. The differences between the two groups regarding balance and functional
independence were calculated by using the Mann-Whitney U Test. Friedman ANOVA was used
for within-group comparison of score of balance and functional independence at baseline, 4th
week, and 8th week. The median * Inter Quartile Range was the measure used for the expression
of balance and functional independence score. Intention to treat (ITT) analysis was used to manage
missing data on lost to follow-up participants. A P-value less than 0.05 was considered significant.

| Evaluated for ehmbility {n=383) |

Excluded participants (n=%)

+« DMNotup to the mark of melusion
criteria {(n=3)

+« Refiised to take part (n=4)

« Other (n=0)
| FEandomizstion (m=76) |
!

l [ Allocation ] J'
Allocation to Intervention (n=382) Allocation to Intervention (n=38)
+ Get mtervention{n=38) + Get intervention {(n=38)
+ Mot received intervention (n=0) + Mot received intervention {n=0}

lv [ Follow-Up ] l
Did net follow-up (n=2) Did net follow-up (n=2})
Ot intervention (n=2) Ot Interventton (n=21)

! ( Analysis | +
Analvzed (m=38) Analvzed (m=38) _
« Excluded from study (n=0,ITT applied) + Excluded from study (n=0.ITT apphed)

Figure 1: Flow Diagram Of Enrollment And Allocation Of Participants
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RESULTS
The mean age of the participants was 54.05 + 3.64 years. Among 76 participants, 55 (72.4%) were
male and 21 (27.6%) were females. Around 46 (60.5%) participants had an ischemic stroke while
30 (39.5%) had a hemorrhagic stroke, 53 (69.7%) presented with left-side weakness, and 23
(30.3%) presented with right-side weakness. The results of group-wise comparison given in Table
# 1 indicated that the participants in groups A and B were the same based on demographic
characteristics and outcome measurements at baseline (p> 0.05).

Group A Group B
Characteristics (Task-oriented Training + (Music Therapy + Task-oriented P-value
Routine Physiotherapy) Training + Routine Physiotherapy)
Age 50.44 +5.78 52.71+4.11 .105*2
Male 24 31 1
Gender Female 14 7 .073
Hemorrhagic 17 13 1
Type of Stroke Ischemic 21 o5 .348*
. Left 26 27 .l
Affected Side Right 12 11 .803
Balance At BBS 24.34 £2.49 23.66 £ 1.90 .259%2
Functional AtFIM 86.42 + 3.53 85.71+2.11 175%2
Independence

Table 1: Group-Wise Comparison of Demographics and Outcome Variables at Baseline

P-value was calculated using chi-square analysis*! and independent sample-t-test*2. Table # 2
shows the mean ranks and median (interquartile range) of both groups and it represents that the
balance score was statistically significantly higher in group B than in group A in the 8" week
(U=162.5, p=.000). Moreover, the functional independence was improved significantly in group
B than group A (U=126.5, p=0.000).

Variable Group*  Baseline 4™ Week 8" Week
Mean Median U & Mean Median  p-value Mean Median U&
Rank (IQR) p-value Rank (IQR) Rank (IQR) P-value

Group A 4133 24 (4) U=6145 31.09 26 (4) U=4405 23.78 27.50 (4) U=162.5
GroupB 3567  23(4) P=25 4591 27 (4) P=003 53220 3150(4) P=000
Functional Group A 42.29 88 (6) U=578 26.74 95 (4.25) y=275 22.83 106 (6.50) yU=126.5

Status
GroupB 3471 85() P=131 5026 98325 P=000 5417  113(6) P=0.000

Balance

Table 2: Between-Group Comparison of Balance & Functional Independence Using Mann-Whitney U Test

*The total number of participants in both group were 38 from baseline till the 8th week. Table # 3
reveals that there was a statistically significant improvement in balance and functional
independence of groups A and B from baseline (p=0.000) till the 8th week (p=0.000).

Group A Chi-Square & Group B Chl-icjuare
Variables Time P-Value P_value
Mean Mean Rank Mean Mean Rank

Baseline 2434 1 N 23.66 1.00 N
Balance AthWeek 2597 2,01 X_(280674'5 L, 27.66 2.00 X_(zgoamoo,

8thWeek  27.79  2.97 P=- 32.26 3.00 p=-

. Baseline 8642  1.00 85.71 1.00

Functional athWeek 9439  2.00 X (2) =76.00, 9765 200 X (2) =76.00,
Independence 8thWeek 10544  3.00 p=.000 11276 3.00 p=.000

Table 3: Within Group Comparison of Balance & Functional Independence Using Friedman ANOVA test
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DISCUSSION

Assignificant improvement in balance and functional independence with the incorporation of music
therapy along with task-oriented training and routine physical therapy was seen in this study. It is
concluded that music therapy can play a promising role in addressing gross motor impairments of
the lower extremities in patients with stroke. A study was conducted by Park J-S et.al to find the
effects of core muscle stability exercises about music therapy on balance and functional activity
in stroke patients. The experimental group received music therapy with core stability exercises
five times a week. Treatment was given for eight weeks®®. Improvement in gait, walking ability,
and functional independence was also observed in a quasi-experimental study by Samira, et al.,
using music-based rhythmic auditory stimulation (RAS) in combination with physical therapy in
stroke patients at the sub-acute stage?®. A similar clinical study by Wang et al., on ischemic stroke
patients resulted in the benefits of music therapy on walking ability, balance and gait, and overall
lower extremity function. Music therapy was given for six days a week for up to one month?t. A
systematic review conducted by Daniel et al., in 2021 also supports music therapy and its
effectiveness on the gait after stroke??. A systematic review was conducted by Le Perf et al., to
identify the effectiveness of music therapy and its types in the rehabilitation of stroke. They
concluded in their review that gait parameters and balance have a positive effect on music therapy.
They included twenty-seven studies in their review23. A case study was done by Ronning J and
Smith C in which they checked the combined effects of physical therapy and music therapy on a
stroke patient. The patient received 11 one-hour sessions for 11 weeks. Multiple interventions were
implied including gait training with RAS, TIMP, and PNF techniques. When the patients were
reassessed, the score on the Berg Balance Scale was increased?.

CONCLUSION

Likewise, Fotakopoulos, G. and Kotlia, P. concluded that the addition of music to exercise
programs in the rehabilitation of stroke patients provides a better improvement in cognition,
muscle strength, and motor abilities of the affected side with the provision of music therapy daily
up to six months compared to the current study in which music therapy was given on alternate
days up to eight weeks?. Music therapy was also observed to improve the motor function of the
upper limb as depicted by the study of Tong et al.,?® in which effects of supported music therapy
were seen to improve the upper limb motor functions in post-stroke patients. They took two groups
one group was an audible music group while the other one was a mute music group. In our study,
we differentiated with the addition of task-oriented training, and the study was mainly focused on
lower limbs. In parallel to the findings of the current study, a pilot study organized by Cha et al.,
in 2014 documented the effects of rhythmic auditory stimulation with intensive gait training. Their
results showed that control in posture and gait was improved in chronic stroke patients by
incorporating music therapy for six weeks. They provided auditory stimulation via cue-based
digital instruments contrary to our study used noise cancellation headphones with relaxing music?®.
The addition of music therapy is proven to be beneficial for chronic stroke patients. It can help
improve the balance and functional independence of patients. This study's findings can assist
physical therapists in reducing disability and enhancing the quality of life for stroke patients. The
outcome measure tools were subjective.
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