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 Abstract 

Aims: Muscle strength and Range of Motion (ROM) are very important 
for ischemic stroke patients because they can prevent contractures, 
and increase the muscle strength of ischemic stroke patients. Range of 
motion (ROM) exercises in the upper extremities can increase muscle 
strength so that post-stroke patients can perform Activities of Daily 
Living independently. Objective: To know about the effect of the 
effectiveness of ROM with various methods to increase muscle strength 
and range of motion of joints. 
Method: Literature review to determine range of motion exercise on 
limb joint muscle strength in ischemic stroke patients with 5 articles 
with 4 data  search tools: PubMed, NCBI, Science Direct, and Proquest. 
The inclusion criteria were patients who had an ischemic stroke, 
randomized control trials, and the full text available in a literature 
review published in the last five years, i.e. 2018-2023, articles in 
English. 
Results: From the articles obtained, 556 articles were found  Research 
campresearch searched in accordance with creteria found 5 articles on 
the effect of range of motion exercise on muscle strength of the 
extremity joints in ischemic stroke patients.  Positive results were 
obtained from the benefits of muscle strength and ROM. Clinical 
evidence was obtained from five journals analyzed that there was an 
increase in strength and range of motion and there were differences in 
the results of the experimental group and the control group. 
Conclusion: The provision of ROM intervention techniques is proven 
to increase muscle strength and joint range of motion in ischemic 
stroke patients, so as to help patients in the process of maintaining 
muscle strength and joint range of motion. In the future, this activity 
can be done independently by patients at home. 

Keywords:  
Motion Exercise, Muscle Strength, Range of Motion, Stroke, Review 
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INTRODUCTION 

A stroke is a critical medical situation in 
which a nervous breakdown arises from 
reduced blood supply to a specific region of 
the brain (1) In Indonesia, stroke is the 
leading cause of death (2). Based on the 
results of Riskesdas 2018, the prevalence of 
stroke in Indonesia increased from 7 per 
1000 population in 2013, to 10.9 per 1000 
population in 2018 (3) Impact of stroke due 
to the consequences of reduced blood 
supply to the brain can lead to substantial 
disability or tissue death (4) Globally, 
stroke poses a significant public health 
problem, given the high rates of morbidity 
and mortality (5) 

This noncommunicable condition results in 
substantial annual mortality and has the 
potential to affect individuals in all age 
groups worldwide. In 2019, about 17.9 
million people, accounting for 32% of global 
deaths, experienced cardiovascular disease-
related deaths. The vast majority, 85% of 
this total, is associated with heart disease 
and stroke (6). Stroke, characterized by 
impaired cerebral blood flow, is usual (7)  
Ischemic stroke occurs when blood flow to 
the brain stops, This happens due to blood 
clots that clogging of blood vessels and 
resulting in brain cell damage (8) Ischemic 
stroke patients often experience a variety of 
problems, including muscle weakness and 
limitations in Range of Motion (ROM) (3). 
Based on research, muscle weakness is the 
biggest impact on stroke patients (3) To 
maintain or maintain muscle strength, joint 
mobility, and stimulate circulation, Range of 
Motion (ROM) or joint motion exercises are 
required (9) 

In this exercise will use a tool equipped 
with indicators that are able to record the 
frequency of exercises performed in each 
session (10) The purpose of the literature 
review was to determine the extent to 
which Range of Motion (ROM) exercises can 
improve extremity joint muscle strength in 
ischemic stroke patients. More over 

Improve the quality of life of ischemic 
stroke patients through improvements in 
muscle strength and joint range of motion 
(11) 
 

METHODS 
Study design 

The research methodology used includes 
literature review by utilizing the Preferred 
Reporting Items for Literature Review and 
Meta-Analysis (PRISMA) guidelines for 
article selection (REFERENCES). 

Search strategy 

The article search phase systematically uses 
keywords, either recorded manually or 
used through the search feature within each 
database. The search terms used for article 
retrieval are "Range of Motion" AND 
"Muscle Strength" AND "Stroke Patient." 
Keywords in Medical Subject Heading 
(MeSH) include Ischemic Stroke, Ischemic 
Strokes, ROM, high blood pressure or 
hypertension. 

Electronic searches are used to identify 
related articles, drawing from databases 
including Pubmed, Science Direct, and 
Proquest.  Articles published in the last five 
years (2018-2023), articles in English,  
Inclusion and exclusion criteria 

This should include inclusion for (Create in 
a narrative way) 
P: e.g. ischemic patients over 45 years old,   
I: the intervention should conteant the 
range of motion for the extremities  
C: can have or not 
O: The result of the study is muscle strength 
or what. 
Q: if you need to be specific on the study 
design that you can name, the study should 
be conducted using randomized controlled 
trials. 
While Exclusion criteria be Review article, 
you should mention others but not 
duplicate by stating the opposite of the 
inclusion criteria. 
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RESULTS  

You should mention the process you found on the search as described in Figure 1. 

 
 
 
 
 
 
' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1.  PRISMA 2012 flowchart 

 

Search Results 

RESULTS 

A literature review search yielded 5 articles that met criteria from PubMed/NCBI, Science 
Direct, and Proquest. The selected articles were identified using the Joanna Briggh Institute 
(JBI) questionnaire, and an assessment of the quality of these articles using creteria "Yes", "No", 
"Not Applicable”. From 5 Articles conducted literature review can be applied(12).  

Characteristics of included studies  

These featured articles were published between 2019 and 2022, consisting of one in 2019, two 
in 2021, and two in 2022. The five articles stipulated are carried out outside Indonesia. 
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Author, 
year 

Study 
design 

Method Interventions and 
instruments 

Participants 
Settin
gs 

Result 

Zahra-
Sadat 
Hosseini 

Assessors 
blinded by 
randomize
d 
controlled 
trials 

Randomized 
Control 
Trial 

Initial passive Range 
of Motion (ROM) 
exercises 4 times a 
day, each session lasts 
15-40 minutes, and 
this intervention is 
carried out for 3 
months. 

The study 
population was 
patients over 
the age of 18 
with a 
diagnosis of 
ischemic 
stroke. 

Iran Stroke, 
range of 
motion, 
articular, 
hemiplegia, 
motor 
activity 

Kyung-
now Kim, 
Sang-now 
war 

Assessors 
blinded by 
randomize
d 
controlled 
trials 

Randomized 
Control 
Trial 

The cognitive sensory-
motor training 
intervention (CSMT) 
was performed for 30 
minutes, 5 times a 
week and lasted for 6 
weeks. 

Patients who 
suffered a 
stroke more 
than 6 months 
ago. 

Korea
n 

Cognitive 
sensory 
motor, 
muscle 
strength, 
postural 
balance, 
stroke 

Wajiha 
Mahmood 

Randomize
d 
controlled 
trials 

Randomized 
Control 
Trial 

Conduct core 
stabilization training 
interventions for 
stroke patients. Each 
patient receives 5 
treatment sessions per 
week, lasting 8 weeks. 

Male and 
female 
participants 
with a history 
of chronic 
ischemic stroke 
(more than 6 
months, no 
more than a 
year). 

Pakist
an 

Core 
stabilization
, exercise, 
mobility, 
quality of 
life, range of 
motion 
(ROM), 
stroke 

Hui Ju 
Muda 

Randomize
d 
controlled 
trials 

Randomized 
Control 
Trial 

Movement-to-Music 
(M2M) intervention 
for stroke patients. 
Training is conducted 
3 times per week for 
60 minutes, for a total 
of 12 weeks of 
training. 

Participants 
were aged 18-
65 years, who 
had had had a 
stroke for more 
than 6 months. 

Ameri
ca  

Dancing, 
sports, 
physical 
performanc
e, quality of 
life, 
rehabilitatio
n, stroke 

Ji-eun Cho 
A, Wan-
hee Lee B, 
Joon-Ho 
Shin Si, 
Hojin Kim 

Randomize
d 
controlled 
pilot trials 

Randomized 
Control 
Trial 

Leg muscle 
strengthening 
intervention using 
AMT (ankle muscle 
training) devices. AMT 
is performed for 40 
minutes per day, 5 
times per week and 
lasts for 4 weeks. 

Patients who 
have post-
stroke 
hemiparesis 
and weakness 
of the ankle 
muscles. 

Korea
n 

Ankle, 
strengtheni
ng, 
activation, 
feedback, 
gait, stroke 

 
Key findings 
You should report here from five studies, how effective ROM is on muscle strength 
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DISCUSSION  
According to findings from an analysis of 
five journals, demonstrated that Range of 
Motion (ROM) interventions can improve 
muscle strength and joint range of motion 
in stroke patients. ROM training usually 
lasts 1-3 months and is supervised by a 
therapist. At a research by Hosseini (13) 
Passive range of motion exercises on the 
extremities begin in the first 48 hours post-
stroke, following the "Passive Range of 
Motion Exercises for Post-Stroke" protocol. 
Researchers performed this exercise four 
times a day, each session lasting 15-40 
minutes, for 3 months. The results showed 
higher average scores for upper and lower 
extremity motor function in the 
experimental group compared to the 
control group. A comparison of upper 
extremity muscle strength between the 
experimental and control groups showed a 
value of 1.09 vs 0.58, P = 0.045. Similarly, a 
comparison of lower extremity muscle 
strength showed greater improvement in 
the experimental group (0.76 vs 0.00) 
compared to the control group. Previous 
research similarities have both shown that 
passive range-of-motion exercises 
performed early after a stroke can improve 
motor function and muscle strength. As for 
the differences,a is Research by Hosseini  
conducted four times a day for 15-40 
minutes, for 3 months. Meanwhile, another 
study2 conducted therapy three times with 
a duration of exercise of 20 minutes.  

By Kyung-Hun Kim (2022)(14) The purpose 
of this study was to assess the effectiveness 
of Cognitive Sensory-Motor Training 
(CSMT) on muscle strength and balance in 
post-stroke individuals. CSMT sessions, 
lasting 30 minutes, are conducted five times 
a week over a span of 6 weeks. Sensory-
motor cognitive training combines visual, 
somatosensory, and spatial senses, with 
programs designed to increase the 
sharpness of distance and direction. This 
study aimed to evaluate the extent to which 
Cognitive Sensory-Motor Training (CSMT) 
can improve muscle strength and balance in 

individuals who have had a stroke. CSMT, 
which lasts for 30 minutes per session and 
is conducted five times a week for 6 weeks, 
is a program that integrates visual, 
somatosensory, and spatial senses to 
improve distance and direction acuity. In 
evaluating the strength of the tibial anterior 
muscle using the MRC scale, the CSMT 
group showed statistically significant 
differences compared to the control group. 
Post-test measurements for the 
experimental and control groups were 
16.88 vs 14.78 with P = 0.00. This implies 
that the implementation of CSMT 
interventions has the potential to modify 
sensory input from muscle and joint 
receptors, along with skin receptors on the 
soles of patients' feet. Changes in sensory 
input can, in turn, drive changes in the 
patient's motor system, indicating a 
rehabilitative effect on motor function 
(15,16).  

Research by Wajiha Mahmood (17) evaluate 
the effects of core stabilization training on 
stroke patients. The training involves 
abdominal drawing maneuvers (ADIM) that 
focus on strengthening the contractions of 
the transversus abdominis muscle. This 
intervention is carried out 10-20 times 
depending on the patient's condition. In 
addition, pelvic movement exercises are 
also performed, which involve anterior-
posterior tilt, lateral shift, and transverse 
rotation in an upright position. Results from 
this 4-week training showed a significant 
increase in lower extremity muscle activity 
in the experimental group compared to 
standard physical therapy, with a P value of 
<0.05 (18). 

By Hui Xu Muda (19) The Movement-to-
Music (M2M) intervention spanning 36 
sessions is designed to improve mobility 
through limb muscle strengthening, 
combining synchronized movements with 
music.  This action the equation is designed 
to improve mobility and muscle strength in 
post-stroke patients. Both involve a series 
of physical exercises performed regularly 
over a period of timeThe session begins 

http://issn.lipi.go.id/issn.cgi?daftar&1386664877&1&&
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with a sitting warm-up, emphasizing the 
range of motion of the upper and lower 
extremities, followed by balance exercises 
performed in a sitting or standing position. 
The regimen to strengthen the muscles of 
the extremities is designed to improve the 
patient's balance. Results from the 
application of the M2M intervention for 12 
weeks with 36 sessions for post-stroke 
patients showed improved walking 
endurance among participants in the 
experimental group. The assessment used, 
the Six Minute Walk Test (6MWT), 
measures walking strength by recording the 
distance traveled in a duration of 6 minutes. 
A comparison of the 6MWT results between 
the experimental and control groups 
showed a value of 157.4 vs 132.2. 

As shown by Ji-Eun Cho A (20) Speakers 
This exercise uses an AMT (Active 
Movement Trainer) device to strengthen 
the leg muscles of post-stroke patients 
aimed at strengthening the leg muscles that 
involves the utilization of AMT devices. 
Experimental participants were instructed 
to take a comfortable sitting position in an 
AMT chair, facing a monitor screen that 
displayed visual feedback. The intervention 
consists of three stages. The initial stage 
involves passive stretching training, in 
which the maximum passive Range of 
Motion (ROM) of the ankle is measured, 
followed by repeated ROM exercises 
according to the direction of movement. 
The second stage is focused on training in 
controlling ankle muscle contractions. At 
the third stage, participants engage in active 
resistive force training, moving their ankles 
from their original position to the target 
position without external assistance (21). 
After four weeks of AMT administration, 
significant improvements were observed in 
two-way ankle muscle strength, balance, 
and walking speed in stroke patients. A 
comparison between the experimental and 
control groups showed ankle muscle 
strength values of 22.3 vs 14.0 with P = 
0.034. The balance scale value is 52.4 vs 
50.2 with P = 0.214, and the walking speed 
value is 1.22 vs 0.84 with P = 0.090. AMT 

intervention programs have been shown to 
be effective in increasing ankle muscle 
strength through regular exercise. As a 
result, the AMT protocol in this study 
showed positive effects on ankle paretic 
function, balance, and gait in stroke 
patients.  

Although these studies show positive 
results, the effectiveness of AMT may vary 
between individuals. Factors such as stroke 
severity, health background, and an 
individual's recovery capacity can affect the 
outcome. 

 

CONCLUSION 

Based on research that has been conducted, 
the interventions Range of Motion (ROM), 
Cognitive Sensory-Motor Training (CSMT, 
Movement-to-Music (M2M), and Ankle 
Movement Training (AMT) have been 
shown to be effective in increasing muscle 
strength and range of motion in post-stroke 
patients(22). Implications for Practice i.e. 
Integration into Care, Healthcare, 
particularly in Indonesia, may consider 
integrating these interventions into the care 
of stroke patients. This can help improve 
the quality of life of individuals affected by 
stroke (23). Given the effectiveness of this 
intervention, it is important for the patient 
to perform this exercise routinely, ideally 
between 1-5 times per week, depending on 
the patient's condition and the type of 
intervention.  

Range of motion (ROM) intervention, using 
various versions and methods, positively 
affects the extremities of stroke patients. 
This approach demonstrates the ability to 
increase muscle strength and range of 
motion in the patient's joints. The 
consensus of five articles advocates ROM 
intervention between 1-5 times per week as 
an effective strategy to increase muscle 
strength in the limbs of stroke patients (24). 

In early journals, Range of Motion (ROM) 
interventions were given four times daily 
over a span of three months. The second 
article on Cognitive Sensory-Motor Training 
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(CSMT) involves sessions conducted five 
times a week for six weeks. The third 
intervention, outlined in the third article, 
took place five times a week for eight 
weeks. The fourth article focuses on the 
Movement-to-Music (M2M) intervention, 
which is implemented three times a week 
over a 12-week period. Finally, the fifth 
article details Ankle Movement Training 
(AMT), conducted five times a week for four 
weeks. The aspiration is that healthcare in 
Indonesia can integrate ROM interventions 
into the care of stroke patients, with the aim 
of improving the quality of life of 
individuals affected by stroke (25,26). 

Although the results of this study are 
promising, more research is needed to 
validate these findings and further explore 
the effectiveness of these different types of 
interventions. Future studies may compare 
the relative effectiveness of these different 
types of interventions to determine which 
are most effective in a given context. 
Further research can evaluate how these 
interventions affect patients' quality of life, 
including psychological and emotional 
aspects. 
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