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ABSTRACT 

Background: Stroke, a leading cause of disability worldwide, often leaves survivors grappling with 

functional impairments that significantly impact their daily lives. Enhancing the functional status of 

stroke survivors is not only a personal achievement but also a critical public health concern. Aim: A 

systematic review of literature was conducted to identify the various forms of structured exercises and 

music therapy used in enhancing the functional status of stroke survivors, and the various outcome 

measures used in measuring the functional status of the stroke survivors. Design: A systematic review 

Data Sources: A systematic literature search was performed for publications using PubMed, Scopus, 

Google Scholar, Embase, CINAHL, ISI, and ScienceDirect Databases. Eligibility Criteria: The review 

included published studies which reported use of structured exercises and music therapy in enhancing 

the functional status of stroke survivors aged 18 years and above, and published in English between 

June 2012 and June 2022. Data Extraction: The titles and abstracts of articles were screened and 

studies that did not meet the eligibility criteria were excluded. Full texts of eligible studies were further 

scrutinized. The results were interpreted and reported with respect to their level of evidence, design, 

sample size, duration, quality appraisal and risk of bias. Result: A total of 2,427 studies were identified 

through initial search of the databases. Additional 8 records were identified through other sources 

making it a total of 2,435 records. 2,350 duplicate studies were removed after screening. The remaining 

85 full-text articles were screened for eligibility criteria and further reduced to 26. Of these 26 studies, 

17 were Randomized Controlled Trials (RCTs), 7 quasi-experimental studies, 1 case series, and 1 case 
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study. Hand function exercise (23.0%) was the most used form of structured exercise while music- 

supported therapy (29.1%) was the most used music therapy intervention. Motor function (41.6%) was 

the most investigated construct of functional status. The most used outcome measures were Box and 

Blocks Test (BBT) (10.4%) and 9 Hole Pegboard Test (9HPT) (10.4%) which were used for measuring 

motor function of the stroke survivors. Conclusion: Various forms of structured exercises and music 

therapy were found to improve the functional status of stroke survivors. Also, various outcome 

measures for measuring the functional status of the stroke survivors were reported as well. Clinicians 

and researchers should choose the appropriate outcome measures for the right constructs in the course 

of their practice and research programmes. 

Keywords: Structured Exercises, Music Therapy, Stroke Survivors, Functional Status, Systematic 

Review. 

Study Registration: This systematic review was registered with PROSPERO (Reference ID: 

CRD42023445692). 

INTRODUCTION 

Stroke is a leading cause of disability worldwide, and the second leading cause of death and years of life 

lost after heart disease [1, 2]. It is the leading cause of long-term disability, functional impairment, 

reduced quality of life and socio-economic status [3-6]. It leads to functional impairments in Activities of 

Daily Living (ADL) including mobility [7, 8]. According to Turan et al., [9], mobility is positively related to 

functional independence. Disability levels among stroke survivors tend to increase with advancing age, 

previous stroke, type of stroke, and the presence of co-morbidities [10]. Stroke affects one in four 

individuals worldwide [11]. In 2016, 79.5 million people were affected by stroke globally, 13.6 million of 

which were new strokes [1]. 

About 15 million people suffer stroke worldwide each year, out of which 5 million die and the other 10 

million are left permanently with disability [12, 13]. Approximately 700, 000 stroke cases occur each year 

in the United States, leaving 500,000 survivors with disability, and economic loss resulting from stroke 

approaches an estimated $51.2 billion annually [14]. In Nigeria, more young adults in their productive 

age now have stroke, and are functionally impaired and dependent on care-givers, families and the 

society [15]. Majority of stroke survivors live with significant neurological deficits which affect their 

functional ability, limit activity performance and participation within the Nigerian community [16]. Many 

stroke survivors are physically deconditioned and have a high prevalence of cardiovascular and 

musculoskeletal problems resulting in functional limitations that are potentially modifiable with 

exercise [17]. Activity intolerance is common among stroke survivors, especially in elderly [18]. 

Structured exercises are specific exercise regiments given to patients based on their health condition 

as at the time of assessment. These exercise programmes provide an opportunity for stroke survivors 

to enhance and/or maintain their functional mobility and independence [19]. Most structured exercises 

in stroke rehabilitation fall under the broad category known as task-specific training. This approach 

(task-specific training) involves repetition of functional movements and activities. It can also be 

combined with other techniques and protocols [20]. According to Hubbard et al., [21], task specific training 
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leads to better performance in motor function together with cortical re-organization of the affected 

hemispheres in stroke survivors. 

Music therapy, on the other hand, can be defined as the clinical and evidence-based use of music 

interventions to accomplish individualized goals within a therapeutic relationship. Music therapy 

interventions include: improvisation, receptive music listening, song writing (composition), lyric 

discussion and music performance. According to Grau-Sánchez et al. [22], music-based interventions can 

be broadly divided into passive and active interventions. Passive music interventions usually refer to 

listening to music, which has been shown to be effective in different neurological conditions to enhance 

cognition and mood [23]. On the other hand, active music-based interventions require the production of 

music [24]. 

The aim of the systematic review was to identify the various forms of structured exercises and music 

therapy used in enhancing the functional status of stroke survivors, and the various outcome measures 

used in measuring the functional status of these survivors. The review questions were as follows: 

1. What are the various forms of structured exercises and music therapy used in improving the 

functional status of stroke survivors? 

2. How are these structured exercises and music therapy interventions utilized (in terms of design, 

duration, number of sessions, and findings)? 

3. What are the various constructs of functional status of stroke survivors and the outcome 

measures used in measuring them? 

METHODS 

This systematic review was carried out in line with the Preferred Reporting Items for Systematic 

Reviews and Meta-Analysis (PRISMA) guideline. All ethical procedures were followed during the 

review. The study was registered with PROSPERO, an International Prospective Register for Systematic 

Reviews. The reference ID is CRD42023445692. 

Literature Search 

There was a systematic search for worldwide published literature from PubMed, Scopus, Google 

Scholar, Embase, CINAHL, ISI, and ScienceDirect Databases. The review followed a top-down search 

strategy. The reference lists from retrieved studies on the effects of structured exercises and music 

therapy on the functional status of stroke survivors were hand-searched to look for further studies that 

might not have been retrieved by the database searches. There were no restrictions on the type of study 

design. Some of the additional records that were searched included PhD thesis. Searches included MeSH 

and text words terms, with combinations and Boolean operator. 

The following search strategies were used for the search: 

1. MeSH descriptor structured exercises; this term only 

2. MeSH descriptor music therapy; this term only 

3. MesH descriptor functional status; this term only 

4. MeSH descriptor stroke survivors; this term only 
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5. MeSH descriptor outcome measures; this term only 

6. MeSH descriptor forms of exercises; this term only 

7. MeSH descriptor forms of music therapy; this term only 

8. MeSH descriptor ‘therapy’; this term only 

9. MeSH descriptor ‘effects’; this term only 

10. (#1 or/and #2 or/and #3 or/and #4 or/and #5 or/and #6 or/and #7 or/and #8 or/and #9) 

In order to retrieve only the studies published in English language, language restrictions were applied. 

Eligibility Criteria 

The review included published studies which reported the use of structured exercises and Music 

therapy in enhancing the functional status of stroke survivors aged 18 years and above, and published 

in English between June 2012 and June 2022. However, study protocols and studies not published in 

English language were excluded. 

Main outcome 

The main outcome is functional status of the stroke survivors. Functional status has several constructs, 

and the various outcome measure used in measuring the functional status of stroke survivors were 

identified. 

Data extraction 

The titles and abstracts of articles were screened and studies that did not meet the eligibility criteria 

were excluded. Full texts of eligible studies were further scrutinized. Information such as name of 

authors, title/purpose of the study, study designs, number of study participants, type of intervention 

(exercise/music interventions), duration of study, number of sessions and findings were obtained and 

recorded in prepared data extraction form. 

Data synthesis 

Obtained data were synthesized and descriptively analyzed. It was done in line with the objectives of 

the review. An aggregated data analysis could not be used because of the heterogeneity of the 

interventions and primary outcome measures. The results were interpreted and reported with respect 

to their level of evidence, design, sample size, duration, intervention, findings, quality and risk of bias. 

Quality Appraisal and Risk of bias assessment 

The quality appraisal for the Randomized Controlled Trials (RCTs) was done according to the JADAD 

scale, an Oxford quality scoring system for RCTs [25]. The scale has 7 items with a minimum score of 0 

and a maximum score of 5. Each study was graded and scores assigned accordingly. Higher scores 

denote higher quality, while lower scores denote lower quality. For the other studies (quasi- 

experimental, case study and case series), the revised JBI critical appraisal tool was used in accordance 

to the following levels of appraisal: study level, outcome level, and result level [26]. 

For the overall rating of all the included studies, the Cochrane Risk of Bias Tool was used to rate the risk 

of bias level. This tool gives a clear distinction among the following risk of bias – low risk of bias, 
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moderate risk of bias, high risk of bias or unclear risk. The risk of bias of each included study was 

assessed against key criteria - selection bias, performance bias, detection bias, attrition bias (incomplete 

outcome data), and reporting bias (selective outcome reporting), inadequate sample size etc. If all 

criteria are met, there is low risk of bias. There is moderate risk of bias if one or more criteria are partly 

met and a high risk of bias if one or more criteria are not met. It is declared as ‘unclear’ for either lack 

of information or uncertainty over the potential for bias. 

RESULTS 

A total of 2,427 studies were identified through initial search of the databases (PubMed = 480, Scopus 

= 201, Google Scholar = 702, Embase = 305, CINAHL = 327, ISI = 161, ScienceDirect Databases = 251). 

An additional 8 records were identified from other sources, making it a total of 2,435 records. 2,350 

duplicate studies were removed after screening. The remaining 85 full-text articles were screened for 

eligibility and further reduced to 50. Out of the 50 studies, 24 did not report the scope of the research 

questions, and the remaining 26 studies were used for the synthesis. Therefore, a total of 59 full text 

articles were excluded with reasons. Of these remaining 26 studies, 17 were RCTs (Ghasemi et al., [19], 

Basha [27]; Fujioka et al., [28]; Grau‐Sánchez et al., [29]; Street et al., [30]; Bunketorp-Kall et al., [31]; Jeba et 

al., [32]; Van Vugt et al., [33]; Zondervan et al, [34]; Tong et al., [35]; Yoon et al., [36]; Van Vugt et al., 
[37]; Friedman et al., [38]; Monticone et al., [39]; Thieme et al., [40]; Fritz et al., [41]; Liao et al., [42]), 7 quasi- 

experimental studies (Yoo, [43]; Nikmaram et al., [44]; Raglio et al, [45]; Raghavan et al., [46]; Scholz et al., 
[47]; Villeneuve et al., [48]; Amengual et al., [49]), 1 case series (Villeneuve et al., [50]), and 1 case study 

(Grau-Sánchez et al., [51]). 
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The details are presented in the PRISMA flowchart below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1 (Overview of Included Studies.) 
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RS 
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STUDY 
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E 
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INTERVENTION 

 
 

 
 Experimental 

Control 

 
DURATION OF 

INTERVENTION/ 
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FINDING 

S 
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TY 
APPRA 
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RISK 

OF 
BIAS 

 
Basha 
[27] 

 
Effect of 

structured 
home 

exercise 
on 

functional 
independe 

nce in 
stroke 

survivors 

 
2-armed 

Randomized 
Controlled 
Trial (RCT) 

100 
 

Modified 
Barthel 
Index 
(MBI) 

Structur 
ed 

home- 
based 

exercise 
progra 
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head 
and 
neck 

exercise 
s, 
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r 
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s, arm 
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s, leg 
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(P > 
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controlled 
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Fujioka 

et al., 
[28] 

 
The 

effects of 
music- 

supported 
therapy 

on motor, 
cognitive, 

and 
psychosoc 

ial 
functions 
in chronic 

stroke. 

 
2-armed 

Randomized 
Controlled 
Trial (RCT) 

 
28 

 
Chedoke 
Arm and 

Hand 
Activity 
Inventor 

y 
(CAHAI) 

 
Music- 

Support 
ed 

therapy 
(MST) 

 
Graded 

repetitive 
arm 

suppleme 
ntary 

program 
(GRAPS) 

 
10 weeks, 30 

sessions 

 
There 
were 
minor 
motor 

improve 
ments in 

both 
groups. 

Both 
groups 

reduced 
negative 

affect 
and 

improve 
d overall 
quality of 

life. 

 
JADAD 
Scale: 4 
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risk 

 
Grau‐ 
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z et al., 

[29] 

 
Music- 

Supported 
Therapy 
(MST) in 

the 
rehabilitat 

ion of 
motor 

deficits 
after 
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Controlled 
Trial (RCT) 

 
39 

 
Action 

Research 
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engage in 
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activities 
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d with 
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motor 

improve 
ment. 
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Scale: 4 
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risk 

 
Street 
et al., 
[30] 

 
Home- 
based 
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therapy 
for arm 
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is 

following 
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results 
from a 
pilot, 

feasibility 
randomiz 

ed 
controlled 

trial 

 
Randomized 
Controlled 
Trial (RCT) 

 
10 

 
Action 

Research 
Arm Test 
(ARAT) 

and 
Nine- 
hole 

Pegboar 
d Test 

(9HPT) 

 
Therape 

utic 
instrum 

ental 
music 

perform 
ance 
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6 weeks, 12 

sessions 

 
Music 

intervent 
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were 

motivati 
ng as 
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d by the 
participa 
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was also 

found 
out that 

the 
musical 
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nts 

facilitate 
d 

moveme 
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Mode 
rate 
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Bunket 
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Trial (RCT) 
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Impact 
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and 
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based 
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Patients 
treated 
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Randomized 
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Test 
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Music- 

support 
ed 

therapy 

 
Mute 

Music- 
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Therapy 

 
4 Weeks, 20 

sessions 

 
All 

participa 
nts in 
both 
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significa 
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functions 
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limbs 
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treatmen 
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subjects 
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supported 
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training 
after 
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Controlled 
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d test 
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the 
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turns(co 
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more 
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randomiz 

ed 
controlled 

trial 

 
2-armed 

Randomized 
Controlled 
Trial (RCT) 

 
 

 
60 

 
6-minute 
walking 
test (6- 
MWT), 

Berg 
Balance 

Scale 
(BBS), 

Function 
al 

Indepen 
dence 

Measure 
(FIM), 

and the 
Barthel 
Index 
(BI) 

 
Neurom 

otor 
exercise 

s (e.g. 
sit-to- 
stand, 

balance, 
gait 

training 
) 

wearing 
the 

‘Regent 
Suit’ 

 
Neuromo 

tor 
exercises 
without 

the 
‘Regent 

Suit’. 

 
 

 
6 months, 20 

sessions 

 
There 

were no 
significa 

nt 
between- 

group 
differenc 

es at 
baseline, 
but the 

experime 
ntal 

group 
also 

showed 
greater 

improve 
ment in 
Function 

al 
Independ 

ence 
Measure 

and 
Barthel 
Index. 

 
JADAD 
Scale: 5 

 
Low 
risk 

 
Thiem 
e et al., 
[40] 

 
Mirror 

therapy 
for 

patients 
with 

severe 
arm 

paresis 
after 

stroke–a 
randomiz 

ed 
controlled 

trial 

 
3-armed 

Randomized 
Controlled 
Trial (RCT) 

 
 

 
60 

 
Fugl- 

Meyer 
Assessm 

ent 
(FMA), 
Action 

Research 
Arm 
Test, 

Barthel 
Index 
(BI), 

Stroke 
Impact 
Scale) 

 
Individu 

al 
mirror 

therapy 
and 

group 
mirror 

therapy 

 
Control 

interventi 
on with 

restricted 
view on 

the 
affected 

arm. 

 
5 weeks, 
unknown 
sessions 

 
There 

was no 
effect on 
sensorim 

otor 
function 

of the 
arm, 

activities 
of daily 
living 
and 

quality of 
life of 
mirror 

therapy 
compare 

 
JADAD 
Scale: 5 

 
Low 
risk 
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        d to a 
control 

intervent 
ion after 

stroke 

  

 
Fritz et 
al., [41] 

 
Active 
video- 
gaming 

effects on 
balance 

and 
mobility 

in 
individual 

s with 
chronic 

stroke: a 
randomiz 

ed 
controlled 

trial 

 

 
2-armed 

Randomized 
Controlled 
Trial (RCT) 

 
 

 
30 

 
Fugl- 

Meyer 
Assessm 

ent 
(FMA), 

Berg 
Balance 

Scale 
(BBS), 

Dynamic 
Gait 

Index 
(DGI), 
Timed 

Up & Go 
test, 6- 
minute 

walk 
test, 3- 
meter 
walk 
(self- 

selected 
and fast), 

and 
percepti 

on of 
recovery. 

 
Game- 
play, in 
standin 

g 
position 

, 
without 
physical 
therapy. 

 
No 

special 
interventi 

on and 
participa 

nts 
continue 

d with 
normal 
activity 

 
 

 
5 weeks, 20 

sessions 

 
There 

were no 
statistica 

lly 
significa 

nt 
differenc 

es 
between 
or within 

groups 
were 
found 

 
JADAD 
Scale: 4 

 
Low 
risk 

 
Liao et 
al., [42] 

 
Effects of 

robot- 
assisted 
upper 
limb 

rehabilitat 
ion on 
daily 

function 
and real- 

world arm 
activity in 
patients 

with 
chronic 

stroke: a 
randomiz 

ed 
controlled 

trial 

 
2-arm 

Randomized 
Controlled 

Trial 

 
20 

 
Fugl- 

Meyer 
Assessm 

ent 
(FMA), 

Function 
al 

Indepen 
dence 

Measure 
(FIM), 
Motor 

Activity 
Log and 
ABILHA 

ND 
question 

naire. 

 
Robot- 

assisted 
therapy 

 
Dose- 

matched 
active 

control 
therapy 

 
4 weeks, 20 

sessions 

 
Robot- 

assisted 
therapy 
group 

significa 
ntly 

increase 
d motor 
function, 
hemipleg 

ic arm 
activity 

and 
bilateral 

arm 
coordina 

tion 
when 

compare 
d to the 

dose- 
matched 

 
JADAD 
Scale: 3 

 
Mode 
rate 
Risk 



IJMSDH, (2024) 
www.ijmsdh.org 

PageNo.50-76 

IJMSDH 63 

 

 

        active 
control 
group 

  

 
Yoo 
[43] 

 
Therapeut 

ic 
Instrumen 
tal Music 
Performa 

nce to 
Improve 

Upper 
Extremity 
Function 

in 
Patients 

with 
Paresis 

and 
Apraxia 

after 
Stroke 

 
Quasi- 

Experiment 
alStudy 

 
7 

 
Fugl- 

Meyer 
Assessm 

ent 
(FMA), 

Wolf 
Motor 

Function 
Test 

(WMFT), 
Box and 

Block 
Test 

(BBT), 
and 

Stroke 
Impact 
Scale 
(SIS) 

 
Therape 

utic 
instrum 

ental 
music 

perform 
ance 

(TIMP) 

 
Nil 

 
3 weeks 

 
Patients 

with 
post- 

stroke 
Ideomot 

or 
Apraxia 
(IMA) 
were 

able to 
benefit 

from the 
TIMP 

intervent 
ion, as 
shown 

by 
improve 
ment in 

their 
upper 

extremit 
y 

functions 

 
Revise 
d JBI 

critical 
apprais 
al: All 
levels 

reporte 
d 

 
High 
risk 

 
Nikma 
ram et 
al., [44] 

 
Musical 

sonificatio 
n of arm 

movemen 
ts in 

stroke 
rehabilitat 
ion yields 

limited 
benefits 

 
Quasi- 

Experiment 
al Study 

 
 

 
40 

 
Fugl- 

Meyer 
Assessm 

ent of 
Motor 

Recovery 
(FMA) 

 
Musical 
sonifica 

tion 
therapy 

 
Sham 

sonificati 
on 

 
Unknown weeks, 

15 sessions 

 
Patients 
undergoi 

ng 
musical 

sonificati 
on 

treatmen 
t showed 

slight 
improve 
ments in 
moveme 

nt 
smoothn 

ess 

 
Revise 
d JBI 

critical 
apprais 
al: All 
levels 

reporte 
d 

 
 

 
Low 
risk 
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Raglio 
et al, 
[45] 

 
Active 
music 

therapy 
approach 
for stroke 
patients 

in the 
post-acute 
rehabilitat 

ion 

 
Quasi- 

Experiment 
al Study 

 
38 

 
Function 

al 
Indepen 

dence 
Measure 

(FIM) 

 
Active 

Music 
Therapy 

 
Conventi 

onal 
treatmen 

t 

 
7 weeks, 20 

sessions 

 
Music 

therapy 
enhances 

the 
motor 

and 
psycholo 

gical 
functions 

of the 
stroke 

survivors 
. There 

was 
improve 
ment in 

the 
functiona 

l level 
and 

gross 
mobility 
of both 
groups. 
Increase 
d group 
strength 

was 
observed 

in the 
experime 

ntal 
group. 

 
Revise 
d JBI 

critical 
apprais 
al: All 
levels 

reporte 
d 

 
Low 
risk 

 
Raghav 

an et 
al., [46] 

 
Music 
upper 
limb 

therapy- 
integrated 

: an 
enriched 

collaborat 
ive 

approach 
for stroke 
rehabilitat 

ion 

 
Quasi- 

Experiment 
al Study 

 
13 

 
Fugl- 

Meyer 
Assessm 

ent of 
Motor 

Recovery 
(FMA) 

 
Music 
Upper 
limb 

therapy 
- 

Integrat 
ed 

 
No 

control 

 
6 weeks, 12 

sessions 

Reduced 
activity 

limitatio 
n, 

sensory 
and 

motor 
impairm 

ent. 
There 

was an 
increase 

in 
general 

well- 
being 
and 

participa 
tion 

among 
the 

stroke 
survivors 

. 

 
Revise 
d JBI 

critical 
apprais 
al: All 
levels 

reporte 
d 

 
Mode 
rate 
risk 



IJMSDH, (2024) 
www.ijmsdh.org 

PageNo.50-76 

IJMSDH 65 

 

 

 
Scholz 
et al., 
[47] 

 
Sonificatio 
n of arm 

movemen 
ts in 

stroke 
rehabilitat 

ion – a 
novel 

approach 
in 

neurologi 
c music 
therapy 

 
Quasi- 

Experiment 
al Study 

 
25 

 
Fugl- 

Meyer 
Assessm 

ent of 
Motor 

Recovery 
(FMA) 

 
Musical 
sonifica 

tion 
therapy 

 
Sham 

sonificati 
on 

 
unknown weeks, 

12 sessions 

 
There 

was an 
improve 
ment in 

the 
functiona 

l use of 
the 

affected 
extremit 
y in both 
groups 

but there 
was pain 
reductio 
n in the 

experime 
ntal 

group 

 
Revise 
d JBI 

critical 
apprais 
al: All 
levels 

reporte 
d 

 
Mode 
rate 
risk 

 
Villene 
uve et 
al., [48] 

 
A piano 
training 
program 

to 
improve 
manual 

dexterity 
and upper 
extremity 
function 

in chronic 
stroke 

survivors 

 
Quasi- 

Experiment 
al Study 

 
13 

 
Box and 
Blocks 

Test 
(BBT), 9 

Hole 
Pegboar 

d test 
(9HPT) 

 
Home 
music 

support 
ed 

therapy 

 
No 

control 

 
3 weeks, 9 

sessions 

 
Significa 

nt 
improve 
ment in 
motor 

function 
of the 
stroke 

survivors 
. 

 
Revise 
d JBI 

critical 
apprais 
al: All 
levels 

reporte 
d 

 
Mode 
rate 
risk 

 
Ameng 
ual et 

al., [49] 

 
Sensorim 

otor 
plasticity 

after 
music- 

supported 
therapy in 

chronic 
stroke 

patients 
revealed 

by 
transcrani 

al 
magnetic 
stimulatio 

n 

 
Quasi- 

Experiment 
al Study 

 
20 

 
Action 

Research 
Arm Test 
(ARAT) 

 
Music 

support 
ed 

therapy 

 
No 

control 

 
4 weeks, 20 

sessions 

 
Improve 
ment in 

the 
functiona 

l use of 
the 

affected 
extremit 

y and 
moveme 

nt 
kinemati 
cs among 

the 
stroke 

survivors 
. 

 
Revise 
d JBI 

critical 
apprais 
al: All 
levels 

reporte 
d 

 
Mode 
rate 
risk 

 
Villene 
uve et 
al., [50] 

 
Playing 

piano can 
improve 

upper 
extremity 
function 

after 
stroke: 

 
Case-series 

 
3 

 
Box and 
Blocks 

Test 
(BBT), 9 

Hole 
Pegboar 

d test 
(9HPT) 

 
Music 

support 
ed 

therapy 

 
No 

control 

 
3 weeks, 9 

sessions 

 
 

 
There 
was 

improve 
ment in 
motor 

function 

 
Revise 
d JBI 

critical 
apprais 
al: All 
levels 

reporte 
d 

 
 

 
Uncle 

ar 
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 case 
studies. 

      after 
therapy. 

  

 
 

 
Grau- 

Sánche 
z et al., 

[51] 

 
Time 

course of 
motor 
gains 

induced 
by music- 
supported 

therapy 
after 

stroke: an 
explorator 

y case 
study 

 
 

 
Case study 

 
 

 
1 

 
 

 
Action 

Research 
Arm Test 
(ARAT) 

 
 

 
Music 

support 
ed 

therapy 

 
 

 
No 

control 

 
 

 
4 weeks, 12 

sessions 

 
 

 
Improve 
ment in 
moveme 
nt in the 
functiona 

l use of 
the 

affected 
extremit 
y after 
Music- 

supporte 
d 

Therapy. 

 
Revise 
d JBI 

critical 
apprais 
al: All 
levels 

reporte 
d 

 
 

 
Uncle 

ar 

 
Table 2 (Forms of Structured Exercises of Included Studies.) 

 

FORMS OF STRUCRURED EXERCISES REFERENCES NUMBER OF 

STUDIES 

n (%) 

Structured home-based exercise program 

consisting of head and neck exercises, shoulder 

exercises, arm exercises, hand exercises, exercises 

carried out while lying down, hip and trunk 

exercises, leg and ankle exercises 

Basha [27] 1 (7.7) 

Functional stretching exercises Ghasemi et al [19] 1 (7.7) 

Horse-riding therapy Bunketorp-Kall et al., [31] 1 (7.7) 

Hand function exercises Jeba et al., [32] ; Zondervan et 

al, [34] ; Friedman et al., [38] 

3 (23.0) 

Constraint-Induced Movement Therapy (CIMT) Yoon et al., [36] 1(7.7) 

Mirror therapy Yoon et al., [36]; Thieme et al., 

[40] 

2 (15.4) 

Neuromotor exercises (e.g. sit-to-stand, balance, 

gait training) with the ‘Regent Suit’ 

Monticone et al., [39] 
 

1(7.7) 
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Neuromotor exercises (e.g. sit-to-stand, balance, 

gait training) without the ‘Regent Suit’ 

Monticone et al., [39] 
 

1(7.7) 

Active video-gaming Fritz et al., [41] 1(7.7) 

Robot-assisted therapy Liao et al., [42] 1(7.7) 

13 (100%) 

 

 

Table 3 (Forms of Music Therapy of Included Studies.) 
 

FORMS OF MUSIC THERAPY REFERENCES NUMBER OF 

STUDIES 

n (%) 

Therapeutic instrumental music 

performance 

Street et al., [30]; Yoo [43] 2 (8.3) 

 
Music-supported therapy 

Fujioka et al., [28]; Grau‐Sánchez et al., [29]; Van 

Vugt et al., [33]; Tong et al., [35]; Amengual et al., 

[49]; Villeneuve et al., [50]; Grau-Sánchez et al., 

[51] 

 

 
7 (29.1) 

 

Music-supported therapy with 

delayed feedback 

 
Van Vugt et al., [33] 

 
1 (4.2) 

Rhythm and music based 

therapy 

Bunketorp-Kall et al., [31] 1 (4.2) 

Passive music therapy Jeba et al., [32] 1 (4.2) 

Home music glove therapy Zondervan et al, [34] 1 (4.2) 

Mute music-supported therapy Tong et al., [35] 1 (4.2) 

Music-supported therapy in 

pairs 

Van Vugt et al., [37] 1 (4.2) 

Music-supported therapy in 

turns 

Van Vugt et al., [37] 1 (4.2) 

Music glove therapy Friedman et al., [38] 1 (4.2) 

Active music therapy Raglio et al., [45] 1(4.2) 

Music upper limb therapy- 

integrated 

Raghavan et al., [46] 1(4.2) 

Musical sonification therapy Nikmaram et al., [44]; Scholz et al., [47] 2 (8.3) 

Sham sonification Nikmaram et al., [44]; Scholz et al., [47] 2 (8.3) 
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Home music-supported therapy Villeneuve et al., [48] 1(4.2) 

 24 (100%) 

 
Table 4 (Functional Status Constructs and Outcome Measures of Included Studies.) 

 

CONSTRUCT OUTCOME MEASURE REFERENCES NUMBER 
OF 

STUDIES 
n (%) 

Functional 
Independence 

MBI Basha [27]; Yoon et al., [36] 2 (4.2) 

FIM Liao et al., [42]; Jeba et al., [32]; Raglio et 
al, [45]; Monticone et al., [39] 

4 (8.3) 

BI Monticone et al., [39]; Thieme et al., [40] 2 (4.2) 

   8 (16.7) 

Motor 
Impairment 

MAS Ghasemi et al [19]; Jeba et al., [32] 2 (4.2) 

FMA Liao et al., [42]; Yoo [43]; Raghavan et al., 
[46]; Scholz et al., [47]; Thieme et al., [40]; 

Fritz et al., [41] ; Yoon et al., [36] 

 
7 (14.6) 

Motor Function BBT Zondervan et al, [34]; Friedman et al., [38]; 
Villeneuve et al., [50]; Yoo [43]; Yoon et al., 

[36] 
5 (10.4) 

9HPT Street et al., [30];; Van Vugt et al.,[33]; Van 
Vugt et al.,[37]; Villeneuve et al., [50]; Yoon 

et al., [36] 

5 (10.4) 

ARAT Street et al., [30]; Amengual et al., [49]; 
Grau-Sánchez et al., [51]; Thieme et al., 

[40] 

4 (8.3) 

WMT Yoo [43]; Tong et al., [35]; Yoon et al., 36] 3 (6.2) 

CAHAI 
MAL 

ABILHAND 
questionnaire 

Fujioka et al., [28] 
Liao et al., [42] 
Liao et al., [42] 

1 (2.1) 
1 (2.1) 
1 (2.1) 

20 (41.6) 

Balance BBS Monticone et al., [39]; Fritz et al., [41] 2 (4.2) 

Functional 
Mobility 

TUG Ghasemi et al [19] ; Fritz et al., [41] 2 (4.2) 

Gait 10 MWT Ghasemi et al [19] 1 (2.1) 

6 MWT Monticone et al., [39] 1 (2.1) 

3 MWT Fritz et al., [41] 1 (2.1) 

DGI Fritz et al., [41] 1 (2.1) 

Quality of Life SSQoL Ghasemi et al [19] 1 (2.1) 
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 SIS Thieme et al., [40] 1 (2.1) 

Perception of 
recovery 

SIS Yoo [43]; Bunketorp-Kall et al., [31]; 
Thieme et al., [40] 

3 (6.2) 

 48 (100%) 

MBI = Modified Barthel Index; FIM = Functional Independence Measure; BI = Barthel Index; MAS = 

Modified Ashworth Scale; FMA = Fugl-Meyer Assessment of Motor Recovery; BBT = Box and Blocks Test; 

9HPT = 9 Hole Pegboard test; ARAT = Action Research Arm Test; WMT = Wolf Motor Function Test; 

CAHAI = Chedoke Arm and Hand Activity Inventory; MAL = Motor Activity Log ; TUG = Timed Up and Go 

test; 10 MWT = Timed 10-Meter Walk Test; 6MWT = 6-Minutes’ Walk Test; 3MWT = 3-Minutes’ Walk 

Test; DGI = Dynamic Gait Index; BBS = Berg Balance Scale; SSQoL = Stroke Specific Quality of Life scale; 

SIS = Stroke Impact Scale. 

DISCUSSION 

This systematic review has identified the various forms of structured exercises and music therapy used 

in enhancing the functional status of stroke survivors, as well as the various outcome measures used in 

measuring the functional status of these survivors between June 2012 and June 2022. Hand function 

exercise was the most used form of structured exercise followed by mirror therapy. Music supported 

therapy, on the other hand, was the most used form of music therapy intervention used in enhancing 

the functional status of the stroke survivors. Several constructs of the functional status of stroke 

survivors were identified as well. These include functional independence, motor impairment, motor 

function, functional mobility, gait, balance, quality of life, and perception of recovery. Motor function 

was the most measured construct followed by functional independence and motor impairment. This 

finding of motor function being the most measured construct is in tandem with the finding of 

Ekechukwu et al., [52]. 

Furthermore, several outcome measures for measuring these constructs were also identified. Modified 

Barthel Index (MBI), Functional Independence Measure (FIM), and Barthel Index (BI) were used to 

measure the functional independence of the stroke survivors. Modified Ashworth Scale (MAS) and Fugl- 

Meyer Assessment of Motor Recovery (FMA) were used in measuring the motor impairment of the 

stroke survivors, while Box and Blocks Test (BBT), 9 Hole Pegboard test (9HPT), Action Research Arm 

Test (ARAT), Wolf Motor Function Test (WMT), and Chedoke Arm and Hand Activity Inventory (CAHAI), 

Motor Activity Log (MAL), and ABILHAND questionnaire were used to measure motor functions. In the 

same vein, Berg Balance Scale (BBS) was used to measure the balance control of the stroke survivors. 

Timed Up and Go (TUG) test was used to measure functional mobility, while Timed 10-Meter Walk Test 

(10 MWT), 6-Minutes’ Walk Test (6MWT), 3-Minutes’ Walk Test (3MWT), and Dynamic Gait Index (DGI) 

were used to measure the gait of the stroke survivors. Stroke Specific Quality of Life Scale (SSQoL) and 

Stroke Impact Scale (SIS) were used to measure the quality of life of the stroke survivors, while Stroke 

Impact Scale (SIS) was used to measure the Perception of recovery of the stroke survivors. 

The use of outcome measures in stroke rehabilitation cannot be over-emphasized. According to Moore 

et al., [53], “the use of outcome measures in adult neurologic physical therapy is essential for monitoring 

changes in a patient's status over time, quantifying observations and patient-reported function, 

enhancing communication, and increasing the efficiency of patient care”. The progress of interventions 

when it comes to the enhancement of the functional status of stroke survivors cannot be tracked and 
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even quantified without the use of appropriate outcome measures [54]. As shown in this systematic 

review, each functional status construct has an outcome that is specific for its measurement. 

Improvements in the functional status of the stroke survivors are expected as the interventions 

(structured exercises and music therapy) are given to the stroke survivors over a period of time. The 

use of appropriate outcome measures as seen in this review makes it possible for clinicians and 

researchers to know the level of improvement of the stroke survivors. 

Some of the included studies in this review show that conventional treatment (otherwise known as 

‘standard care’ or ‘usual care’) which is usually used as control also improved the functional status of 

the stroke survivors. However, improvement in the functional status of the stroke survivors was more 

in the experimental group as reported by most of the studies. In some other studies, there was no 

significant difference observed between the groups. For instance, Basha, [27] in a 2-armed RCT employed 

conventional physiotherapy (usual care at the physiotherapy clinic) as the control group and structured 

home-based exercise program as the experimental group. The result of this study revealed that the 

Modified Barthel Index (MBI) score of both groups improved significantly after 12 weeks of 

intervention and no significant difference was seen in the improvement of the score between the two 

groups. Conventional treatments in these studies are usually exercises-based interventions and can be 

conventional physiotherapy, occupational therapy etc. 

Systematic reviews on exercise interventions among stroke survivors have been documented. Van 

Duijnhoven et al., [55] conducted a systematic review and meta-analysis on the effect of exercise therapy 

on balance capacity of chronic phase stroke survivors. They found out that balance capacities can be 

improved by well-targeted exercise therapy programs in the chronic phase after stroke. Specifically, 

balance and/or weight-shifting and gait training were identified as successful training regimens. In this 

study, Balance capacity was measured using the Berg Balance Scale (BBS), Functional Reach Test (FRT), 

Sensory Organization Test (SOT), and Postural Sway Velocity. Another systematic review by Pollock et 

al., [56] reported several exercise-based interventions for improving upper limb function in post-stroke 

individuals. These interventions include Constraint-Induced Movement Therapy (CIMT), mental 

practice, mirror therapy, interventions for sensory impairment, virtual reality and a relatively high dose 

of repetitive task practice. The findings of these systematic reviews are similar to that of this present 

study even though the focus of the reviews could be different. 

CONCLUSION 

Various forms of structured exercises and music therapy employed in enhancing the functional status 

of stroke survivors were found. These studies employed various designs and the interventions were 

found to improve the functional status of the stroke survivors. Also, various constructs of functional 

status and the outcome measures used in measuring them were reported as well. It is therefore, 

recommended that clinicians and researchers should choose appropriate interventions and outcome 

measures suitable for each functional status construct in the course of stroke rehabilitation and related 

research programmes. 

IMPLICATIONS FOR PRACTICE 

It has been documented that several forms of structured exercises and music based interventions are 

aimed at improving the functional status of stroke survivors. This review has shown that most of these 

interventions actually improve the functional status of the stroke survivors, though in different ways. 
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However, the study designs and duration of these interventions differ. This difference could account for 

the peculiarity of the findings of these studies. In the same vein, this review is of paramount importance 

as clinicians and researchers can leverage on any existing gap on the background, aim, methodology 

and results of these studies to design future studies that would bridge the identified gaps, providing 

better interventions that improves the functional status of stroke survivors in the society. 

STUDY LIMITATION 

The major perceived limitation in this review is that only explicitly reported data were extracted from 

the included studies. Studies that did not explicitly report the scope of the review questions were not 

included in the review. This approach may have possibly excluded some potential studies that could 

have been part of the review. 
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