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ABSTRACT  

Introduction: Stroke is an acute compromise of cerebral perfusion. There are 

15 million people in the world who suffer a stroke annually. The most 

common problem after the stroke is a weakness or paralysis of one side of the 

body that disrupts daily living activities (ADL). Mirror Therapy (MT) is one 

of the alternative therapies based on the interaction of visual proprioception 

inputs. Aim: The study aimed to determine the effectiveness of mirror therapy 

versus conventional physical therapy treatment in improving upper extremity 

impairments and motor function among chronic hemiplegic subjects. Subjects 

and Method: In this randomized controlled trial, 38 chronic hemiplegic 

subjects were recruited. The subjects were allocated to either control or 

experimental groups randomly. Both groups consist of 19 subjects. The 

control group received Conventional Physical Therapy (CPT) treatment  for 45 

minutes, whereas the experimental group received CPT treatment for 30 

minutes along with 15 minutes of MT. The duration of the treatment for both 

groups was three sessions per week, for a period of six weeks. The initial 

assessment used Mini-Mental State Examination (MMSE) and the Modified 

Ashworth Scale (MAS). Pre- and post-intervention for upper extremity 

impairments and motor function were assessed using Fugl-Meyer Assessment 

Upper Extremity (FMA-UE) and Wolf Motor Function Test (WMFT) time 

and functional ability scores. Results: Out of 38 subjects with a mean age of 

54.97 years, 26 were male, and 12 were female. Among these 38 subjects, 28 

suffered from ischemic stroke, and 10 suffered from hemorrhagic stroke. Pre 

to post-intervention, the experimental and control groups have improved 

significantly, with a p-value < 0.01 on all three outcomes. When we compared 

the improvements in the experimental group to the control group, the 

experimental group had a statistically significant difference with p value < 

0.01 on all three outcomes, that is, FMA-UE, WMFT time, and a functional 

ability score. Conclusion: Six weeks of 18 sessions of experimental group 

mirror therapy combined with conventional physical therapy for 45 minutes in 

each session had superior improvements compared to the conventional 

physical therapy sessions alone. The impairments assessed by the FMA-UE 

scale and motor function assessed by WMFT, both time and functional ability 

assessment scores were significantly higher in the experimental group with p 

value < 0.05.  

Keywords: Stroke, hemiplegia, mirror therapy, upper extremity, motor 

function. 
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As per the World Health Organization (WHO) definition, stroke is a 

sudden onset of neurological disturbance due to focal or global vascular 

reasons. The clinical features produced last more than 24 hours after onset 

(Alqahtani et al., 2020). Stroke, otherwise called cerebrovascular accident 

(CVA), is an acute compromise of cerebral perfusion and is known as a 

vascular disease. Annually, there are 15 million people who suffer from 

stroke, which is the second most prominent reason of death and the third most 

known reason for disability (Bakraa et al., 2021). The burden of stroke varies 

in different parts of the world; in the Middle East nations, the incidence of 

various strokes was ranged between 22.7 and 250 per 100,000 people per year 

(Alhazzani et al., 2018). Whereas specifically, in the Kingdom of Saudi 

Arabia, the prevalence rate of stroke is 43.8 per 100,000 citizens. Saudi Arabia 

was developed exceptionally in the previous twenty years and evolved rapidly 

as a developed country due to this quick transition; there were significant 

lifestyle adjustments and environmental factors which caused a hike in the risk 

and incidence of stroke in this nation (Bakraa et al., 2021). However, 

researchers in various regions of Saudi Arabia have quoted varied and 

conflicting incidence rates of stroke, that is 15.1/100,000 individuals in Jizan, 

29.8/100,000 individuals in Eastern province, and 43.8 / 100,000 persons in 

Riyadh (Alhazzani et al., 2018; Shaker et al., 2020). 



 

3 | P a g e   

In general, the gender distribution of stroke burden is more in men than 

in women, especially in either ischemic or hemorrhagic stroke types. Similar 

gender tendency was reported in Aseer provenance of the Kingdom of Saudi 

Arabia except in one age group that is 45 to 49 years, where the incidence rate 

among females was more than males. Globally many authors have suggested a 

positive correlation between age and stroke onset. Moreover, when the age 

pasts 25 years, the possibility of stroke is more than 25%, and after 55 years, 

the incidence rate is doubled in each decade. This correlation was observed in 

the Kingdom of Saudi Arabia. A study in Aseer provenance quoted an 

incidence rate as high as 851.81 per 100,000 individuals aged more than 70 

years. Commonly awareness about any health condition, incidence, and risk 

factors potentially decrease the incidence rate. Researchers believe that the 

reason behind the high incidence rates of stroke among the Saudi people is 

due to absence of awareness in public about the risk factors of stroke (Bakraa 

et al., 2021). 

The paralysis on one half of the body that is hemiplegia commonly 

results from the involvement of the cerebral cortex due to hypoxic damage or 

ischemic infarction, or hemorrhagic bleed. Moreover, it not only causes 

paralysis sometimes, but it may also lead to movement disorders due to the 
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involvement of prominent structures in the basal ganglia (J.-H. Kim & Lee, 

2017). 

The damage caused by stroke is more commonly due to a focal lesion 

than a diffuse lesion, and clinical presentations are specific to the involved 

anatomical cortical areas. Based on the vascular involvement, the stroke is 

classified into four standard varieties: an anterior cerebral artery, middle 

cerebral artery, internal carotid artery, and posterior cerebral artery 

syndromes. Whereas depending on the duration of the stroke, it is classified as 

a transient ischemic attack (stroke duration < 24 hrs.) or an actual stroke 

(stroke duration > 24 hrs.) (Chinnavan et al., 2020). 

There were many changeable and non-changeable risk factors for 

stroke. But the main risk factors were age, smoking, alcohol consumption, 

high blood pressure, history of cerebral vascular disease, lack of physical 

activity, diabetes mellitus, dyslipidemia, obesity, cardiovascular disease, 

metabolic disorders, and diet (Habibi-Koolaee et al., 2018). Stroke is believed 

to be preventable if living habits and other changeable risk factors are 

addressed on an individual or community level. (Bakraa et al., 2021). 

Mortality or morbidity are consequences of the stroke where; both 

issues concern various societies and nations (Li et al., 2019). The most 
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common problem after the stroke is weakness or paralysis of half of the body, 

which disrupts the daily life activities (ADL). Most of the time, the word 

hemiplegia is used as a synonym for stroke. However, the actual meaning of 

hemiplegia is paralysis in the one half of the body, which is especially visible 

in the upper and lower extremities, along with many other motor deficits 

(Chinnavan et al., 2020) extent of neurologic damage for an individual is 

determined by the place and amount of brain injury, the extent of collateral 

blood circulation, and how well the subject was managed in acute care 

immediately after stroke (Chinnavan et al., 2020). 

  Out of the total stroke population, 85% of people had hemiplegia, and 

among them, at least 69% of people had involvement in the upper extremity. 

The involvement of the upper limb is one of the most difficult challenges 

faced by subjects with stroke, especially while performing the ADL (Park et 

al., 2015). 

The motor function involvement post-stroke can be partial, or total 

based on the anatomical area involved in the cerebral cortex. However, greater 

than 50% of stroke individuals have motor impairments in the upper limb that 

seriously affects their functional capacity among stroke subjects. Subjects with 

stroke must undergo upper extremity rehabilitation to enhance their motor 
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function to the subsequent levels (Zeng et al., 2018). Moreover, in the 

developed countries, there is a dedicated proportion of total healthcare costs 

ranging from 2% to 4% only for stroke, which is very high and can be 

decreased if there are good rehabilitation strategies (Li et al., 2019). 

The multi-disciplinary approach is the current trend in rehabilitating 

post-stroke subjects, and one of the important vocations is physical therapy in 

this multi-disciplinary care. The primary focus of physical therapists is to 

rehabilitate the subjects to improve their ADL; they usually start their sessions 

after stabilizing the acute signs and symptoms after stroke and continue their 

rehabilitation up to chronic stages (Veerbeek et al., 2014). Rehabilitation of 

the stroke subject does not restrict only to the motor recovery of the upper 

extremity. Other aspects like muscle strengthening, muscle elongations, 

balance improvements, and gait rehabilitation are crucial for the overall 

development of functional capabilities in stroke subjects (Chinnavan et al., 

2020; Gurbuz et al., 2016). 

There are various rehabilitation strategies used after stroke in enhancing 

upper extremity capacity. They were constraint-induced movement therapy 

(CIMT), functional electrical stimulation (FES), mirror therapy (MT), 

neurodevelopmental treatment, proprioceptive neuromuscular facilitation 
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(PNF), task-oriented approach, and robotic rehabilitation (Shaker et al., 2020; 

Beltrán-Rodrguez et al., 2022). Among them, MT is an alternative therapy 

based on the interaction of visual proprioception inputs. It is a form of mental 

imaginary technique widely popularized in recent decades (Jose, 2014).  

Mirror Therapy was initially designed for decreasing phantom limb pain 

post amputations by Ramachandran et al. Their research described the 

methodology of MT. The subject will be seated with hands in front on a table 

where the unaffected hand will be beside the visible side of the mirror, and the 

affected hand will be behind the mirror. The mirror is positioned vertically 

and more towards the affected side so that the actions of the sound hand can 

be seen in the mirror, creating the illusion in the patient's brain that the 

unsound hand is moving. (Zeng et al., 2018). 

Altschuler et al. are the first authors who used this MT to rehabilitate 

upper extremities among stroke subjects. The subjects who participated in the 

study provided positive feedback about this MT. There were some negative 

remarks in this study, like, as the sample size was only nine and the outcome 

measures used in the study were subjective; hence the generalizability of the 

study was not rational at that time. However, after Altschuler et al.'s 

investigation, many further studies with strong methodological quality had 
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proven the effects of MT in enhancing the upper extremity capacity among 

stroke subjects (Zeng et al., 2018). The advantage of MT over other 

conventional physical therapies (CPT) is it does not require any degree of 

voluntary movement in the affected hand to start the treatment. Hence it can 

be used in completely paralyzed stroke hands also. Moreover, the MT depends 

on visual stimulation of cortical mirror neurons in the brain than using any 

other somatosensory stimulation (Gandhi et al., 2020). 

While performing MT, the subjects will be moving the non-affected hand 

into various functional movements. The subject will be observing these 

movements in the mirror and perceives them as movements in the affected 

hand. Because of this visual illusion of the affected hand movements, the 

cortical mirror neurons will be activated and causes neuroplasticity in the 

affected brain which will be further helpful in the functional recovery of the 

affected hand (Dohle et al., 2009; Park et al., 2015).  

The therapy commonly uses a mirror box where the subjects' affected 

extremity will be kept. The subject will visualize the mirror's normal 

extremity movement while practicing the affected extremity's movements 

inside the mirror box. This kind of mirror image will facilitate the mirror 

neurons in the affected side of the brain and stimulate the motor neurons 
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connecting to the affected side extremity muscles, thus improving motor 

function (Jose, 2014).  

Combining this physical and mental practice has claimed to improve 

motor function up to 80-95 percent among many stroke subjects (Jose, 2014). 

The concept of MT was influential in the stroke population and showed its 

positive effect in various other conditions like cerebral palsy, phantom limb 

pain, complex regional pain syndromes, and fracture healing (Habibi-Koolaee 

et al., 2018). MT was initially designed to rehabilitate the upper extremity, but 

the concept was later used for the lower extremity recovery. However, the 

many previous literatures on MT had shown positive effects mainly in upper 

extremity rehabilitation, especially on improving motor function (Kim & Lee, 

2017; Lim et al., 2016; Park et al., 2015; Shaker et al., 2020). 

 

1.1 Motivation of the study: 

One of the most challenging issues in stroke survivors is upper limb 

rehabilitation. Abundant rehabilitation methods for stroke subjects have 

improved upper limb motor functional skills. Approaches include mirror 

therapy, CIMT, impairment-oriented training of the arm (Bobath therapy), 

PNF, FES, neurodevelopmental treatment, motor re-learning program (MRP), 
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and robotic rehabilitation. However, the mirror therapy technique is simple, 

affordable, and easy to administer. Moreover, there is limited research 

available regarding MT for stroke rehabilitation in the Kingdom of Saudi 

Arabia. Hence, patients are the primary concern of every clinical approach; 

the current study intends to find out the effectiveness of MT in combination 

with CPT on improving upper extremity motor function among chronic 

hemiplegic subjects in the Kingdom of Saudi Arabia (Shaker et al., 2020; 

Beltrán-Rodrguez et al., 2022). 

 

1.2 Purpose: 

The purpose of the study was to determine the effect of mirror therapy 

versus conventional physical therapy treatment in improving upper extremity 

impairments and motor function among chronic hemiplegic subjects.  

 

1.3 Research Objectives: 

1. To discover the effectiveness of conventional physical therapy treatment 

on improving upper limb motor function among chronic hemiplegic 

subjects. 
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2. To find out the effect of mirror therapy along with conventional physical 

therapy treatment on improving upper limb motor function among chronic 

hemiplegic subjects. 

3. To find out the effectiveness of mirror therapy combined with conventional 

physical therapy treatment versus conventional physical therapy treatment 

alone on improving upper extremity motor function among chronic 

hemiplegic subjects. 

 

1.4 Hypotheses: 

• Null Hypothesis:  

It assumed that there is no effect of Mirror Therapy on improving upper limb 

motor function among chronic hemiplegic subjects. 

• Alternative Hypothesis:  

It assumed that the Mirror Therapy has an effect on improving upper limb 

motor function among chronic hemiplegic subjects. 
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2.0 Review of the Literature 

 

 

 

 

 

 

 

 



 

13 | P a g e   

2.1 Stroke 

Cerebrovascular accident (CVA) is a neurological condition occurred 

by vascular obstruction. Cerebral clots impede blood circulation, clutter up the 

vascular circulation, and cause capillaries to rupture, resulting in hemorrhage. 

Neurons die abruptly owing to a shortage of oxygen in cerebrovascular 

vascular accident (Kuriakose & Xiao, 2020). 

According to the WHO, a CVA is the sudden development of a 

neurogenic disorder owing to localized or generalized vascular causes. The 

symptoms persist for more than twenty-four hours following the start 

(Alqahtani et al., 2020). Being a significant and widespread cause of 

impairment on a global scale, CVA is considered as one of the most critical 

global health challenges (Sala et al., 2022). 

 

2.1.1 Types and Causes: 

The two primary forms of CVAs are ischemic and hemorrhagic. 

Ischemic CVA is a neurodegenerative disorder characterized by a localized 

cerebral, spinal, or retinal infarction lasting more than 24 hours. A transient 

ischemic attack (TIA) is defined in the literature as a "temporary occurrence 
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of neurological dysfunction caused by the localized brain, spinal cord, or 

retinal ischemia without acute infarction." TIAs are typically characterized as 

mini-cerebrovascular accidents with flashing symptoms (i.e., lasting from 

minutes to hours but less than 24 hours) (Parmer, 2018). In TIA, blood flow to 

a portion of the brain is briefly obstructed. It serves as a warning indication 

before the occurrence, allowing you to alter your lifestyle and start taking 

drugs to minimize your risk of a CVA (Kuriakose & Xiao, 2020). 

Two forms of hemorrhagic CVAs exist. Subarachnoid hemorrhage 

accounts for around five percent of all CVAs, while intracerebral hemorrhage 

accounts for approximately ten percent of all CVAs. Subarachnoid 

hemorrhage is the result of hemorrhaging from a cerebral blood vessel, an 

aneurysm, or vascular dilation into the subarachnoid space, the region 

encompassing the central nervous system where the vascular system is located 

between the arachnoid and pia mater. (Parmer, 2018). Subarachnoid 

hemorrhage is caused by a cerebral blood vessel, aneurysm, or vascular 

distortion in the subarachnoid space, which is the region surrounding the brain 

in which blood vessels are situated adjacent to the arachnoid and pia mammy. 

(Parmer, 2018). 
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Patients with subarachnoid hemorrhage typically have a sudden onset of 

severe headache, vomiting, and non-focal neurological impairments such as 

memory loss and neck stiffness (Parmer, 2018). A CVA induced by 

intracerebral bleeding is a sudden, non-traumatic development inside the brain 

parenchyma or ventricular system (Parmer, 2018). Intracerebral hemorrhage 

occurs on its own or when a compromised blood vessel in the brain ruptures, 

allowing blood to collect, elevating intracranial pressure, and damaging brain 

cells in the vicinity of the bleed. A larger hematoma is associated with reduced 

functional recovery and an increased death rate (Parmer, 2018).  

 

2.1.2 Risk Factors: 

After age 55, the risk of a CVA doubles for both men and women. When a 

person has a medical condition such as coronary artery disease, hypertension, 

or hyperlipidemia, the risk of a cerebrovascular accident increases. Individuals 

with a transient ischemic attack account for roughly 60% of all CVAs. Some 

risk factors for a CVA are modifiable, while others are not (Kuriakose & 

Xiao, 2020). 
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Non-changeable risk factors: Age, gender, race, ethnicity, and 

hereditary traits are factors that cannot be altered. A recent study found that 

adults between the ages of 20 and 54 are at a greater risk of a CVA, likely due 

to preexisting secondary causes (Kuriakose & Xiao, 2020). Whereas gender is 

considered, women face an equal or lower risk of a CVA than men, regardless 

of age (Kuriakose & Xiao, 2020). A U.S.A study reveals that Hispanic and 

black populations have a higher risk of CVAs than white populations and that 

the number of hemorrhagic CVAs in black individuals is significantly higher 

than in white individuals of the same age. (Kuriakose & Xiao, 2020). Genetics 

is considered both non-modifiable and immutable CVA causative factors. 

CVA risk is proportional to an individual's age, gender, and race, although 

many heritable pathways might raise this risk (Kuriakose & Xiao, 2020).  

Important are modifiable risk factors, as prompt and suitable medical 

intervention can lessen the occurrence of CVA in vulnerable patients. The 

most important changeable risk factors for cerebrovascular accidents are 

hypertension, diabetes, inactivity, alcohol and substance addiction, 

cholesterol, dietary management, and heredity. (Kuriakose & Xiao, 2020). 

Hypertension: Hypertension is one of the primary risk factors for CVA. 

54% of the CVA-affected cohort exhibited both a minimum blood pressure of 
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160/90 mmHg and a history of hypertension. CVA risk is prevalent in both 

hypertensive and normotensive individuals. (Kuriakose & Xiao, 2020). 

Diabetes: It raises the incidence of ischemic CVAs and has a roughly 

20-fold increase in mortality. Furthermore, diabetic individuals had a poorer 

prognosis after a CVA than non-diabetic patients, with a greater frequency of 

severe impairment and a shorter recovery duration (Kuriakose & Xiao, 2020).  

Atrial fibrillation: Depending on age, atrial fibrillation is a substantial 

risk factor for CVA, increasing the risk by two to five times. It contributes 15 

percent of all CVAs and causes more disability and death than CVAs 

unrelated to atrial fibrillation (Kuriakose & Xiao, 2020). 

Hyperlipidemia: This is a significant factor for coronary heart disease, 

although its association with CVAs is complex. Total cholesterol is connected 

with the risk of having a CVA, but high-density lipoprotein reduces the risk of 

having a CVA. Hence, assessing the lipid profile permits the estimation of the 

risk of a CVA. According to one study, low levels of high-density lipoprotein, 

high levels of total triglyceride, and hypertension were associated with a 

twofold increase in the overall population's risk of CVA-related death 

(Kuriakose & Xiao, 2020). 
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Alcohol and substance abuse: the association between CVA and 

alcohol consumption follows a curved path. The risk of stroke is proportional 

to the daily quantity of alcohol ingested. Moderate to moderate alcohol intake 

reduces the risk of a CVA, but excessive alcohol consumption raises the risk. 

In contrast, modest alcohol intake increases the risk of having a hemorrhagic 

CVA (Kuriakose & Xiao, 2020). 

Smoking: Cigarette consumption is closely related to a higher incidence 

of CVA. Smoking is responsible for 15% of CVA-related fatalities. The risk 

of a CVA for a typical smoker is double that of a nonsmoker. (Kuriakose & 

Xiao, 2020).  

Physical Activity: Inactivity and inadequate nutrition are associated 

with an increased risk of cerebrovascular accident (CVA). Inactivity increases 

the likelihood of suffering a CVA. Inadequate physical exercise is also linked 

to other health problems such as overweight, diabetes, and elevated blood 

pressure, all of which are linked to severe CVAs. A poor diet increases CVA 

risk by causing hypertension, hyperlipidemia, obesity, and diabetes 

(Kuriakose & Xiao, 2020).  
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2.1.3 Complications: 

A Cerebrovascular accident causes a temporary or everlasting loss of 

function that affects physical, cognitive, and psychological aspects, causing 

restrictions on independent day-to-day life. Approximately 75% of patients 

with CVAs have disabilities that limit their ability to live independently daily. 

However, because of helplessness and depression, interpersonal relationships 

and quality of life may suffer if dependence on day-to-day life continues 

(Moon et al., 2022). 

The most prevalent neuropsychiatric consequences following a 

cerebrovascular stroke are depressed symptoms. Post-CVA depression 

develops in 25–75 percent of cases (Whitehead & Baalbergen, 2019).  

In each case, the severity of neurological problems is determined by the 

area and severity of the brain damage, the amount of additional blood flow, 

and the efficacy of early acute care. As brain edema subsides, impaired 

symptoms may resolve spontaneously, typically within three weeks. 

Neurological impairments that persist beyond three weeks may result in a 

permanent disability. (Chinnavan et al., 2020).  
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Secondary complications can negatively impact a case’s rehabilitation. These 

include: 

Spasticity: Spasticity can severely limit the mobility of a patient. 

Numerous rehabilitative therapies, including passive stretching, splinting, and 

posture and movement therapy, may alleviate spasticity. Beneficial treatments 

include oral medications such as baclofen and clonazepam, as well as 

parenteral therapies such as botulinum toxin injected into the problematic 

muscles. Ineffective management of spasticity reduces functional capacity and 

causes excruciating contractures, making hygiene difficult, especially in the 

contracted hand. (Whitehead & Baalbergen, 2019). 

Pain: Shoulder discomfort is a typical symptom of CVAs. Frequently, 

physical therapists can assist with strapping, massage, or passive motions. 

Pharmacological treatments may be required. A typical outcome of a 

cerebrovascular injury is also central or neuropathic pain. It is beneficial to 

utilize gabapentinoids, such as pregabalin and gabapentin. However, these 

drugs may have adverse psychological effects (Whitehead & Baalbergen, 

2019). 

Pressure sores: Patients with CVAs are more likely to develop pressure 

ulcers, largely due to decreased mobility. Practical preventive measures 
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include frequent bed repositioning, a healthy diet, and patient and family 

caregiver education on pressure care. If a pressure sore develops, prompt 

evaluation and treatment by a neurologist and pressure ulcer-trained nurses are 

required (Whitehead & Baalbergen, 2019). 

Deep vein thrombosis (DVT) and pulmonary embolism: Reduced 

mobility in CVA patients increases their risk for DVT and pulmonary 

embolism. Compression stockings and low-molecular-weight heparin are used 

as preventative measures. Physicians and nurses must be aware of any clinical 

signs of DVT or pulmonary embolism in order to ensure prompt diagnosis and 

treatment. (Whitehead & Baalbergen, 2019). 

Urinary and fecal incontinence: In the acute therapy of a CVA patient, 

the use of an indwelling catheter assists in fluid management, avoids urine 

retention, and prevents epidermal degeneration. However, sustained use raises 

the probability of urinary tract infections. These frequently necessitate 

antibiotic treatment, as multiresistant organisms continue to proliferate. 

Infections affect people who are unable to participate in the healing process. 

Within the initial two weeks following a CVA, fecal incontinence commonly 

recovers. Nonetheless, fecal impaction courses are prevalent, and preventative 

treatment is crucial (Whitehead & Baalbergen, 2019). 
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Aspiration pneumonia: Aspiration is a risk for individuals with 

dysphagia. The interventions of a speech-language pathologist help to mitigate 

this risk. In addition, a physician should have a low threshold for the early 

treatment of any signs and symptoms of aspiration prior to the development of 

aspiration pneumonia. In cases of uncertainty, patients should be fed via 

nasogastric tube until a speech-language pathologist clears them for secure 

oral input. (Whitehead & Baalbergen, 2019). 

The crippling effects of a CVA depend on the affected parts of the 

cortex. Motor impairment is the most common consequence of a CVA 

involving 80% of patients; it is characterized by variable degrees of facial, 

arm, and leg weakness in one half of the body and is known as hemiplegia 

(Whitehead & Baalbergen, 2019). 

Motor deficiency is the leading cause of physical disability after a 

CVA, and therapy focuses mostly on this area. In more severe cases, 

bilaterally innervated muscle activities, such as trunk control, may be 

compromised (Beltrán-Rodrguez et al., 2022). 

CVA is more likely to be caused by specific lesions than diffuse 

lesions; consequently, these presentations are well-suited for clinical-anatomic 

localization. Hemiplegia is most frequently caused by brain lesions. It is 



 

23 | P a g e   

possible that lesions in cortical or subcortical regions are the cause of the 

paralysis. The most probable cause of cortical hemiplegia is a CVA affecting 

the entire internal carotid artery territory. (Chinnavan et al., 2020). 

 

2.1.4 Epidemiology (Local & Global): 

Cerebrovascular accidents are the third greatest cause of life lost 

globally; age-standardized years of life lost grew by 12.9% between 1990 and 

2007 and 12.1% between 2007 and 2017. Between 2007 and 2017, the global 

death toll from CVAs climbed from 5.29 million to 6.17 million. From 1990 

to 2013, the development of multi-morbidity and the impacts of longevity 

indicated by the global disease burden increased disability-adjusted life years 

attributable to CVAs from 3.54% to 9.66%, and there were roughly 25.7 

million CVA survivors worldwide in 2013. In the past forty years, high-

income nations have seen a 42% decline in CVAs, but low- and middle-

income countries have seen a 100% increase. One-third of the world's 62 

million CVA survivors are severely disabled. More than 80% of disability-

adjusted life years are attributable to low- and middle-income countries 

(Gandhi et al., 2020).  
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Recent estimates indicate that over 650 million individuals worldwide 

are 60 or older and are predicted to reach 2 billion by 2050 (Sala et al., 2022). 

In Middle Eastern countries, CVAs ranged from 22.7 to 250 per 100,000 

people yearly (Alhazzani et al., 2018). 

In contrast, the prevalence of CVAs in the Kingdom of Saudi Arabia is 

43.8% per 100,000 residents. Saudi Arabia is a country that has undergone 

remarkable development throughout the last two decades and has changed 

swiftly as a developed nation. As a result, considerable lifestyle changes and 

environmental factors have increased this nation's risk and incidence of CVAs 

(Bakraa et al., 2021). However, studies in various parts of Saudi Arabia have 

cited disparate and contradictory CVA incidence rates, including 15.1/100,000 

in Jizan, 29.8/100,000 in the Eastern Province, and 43.8/100,000 in Riyadh 

(Alhazzani et al., 2018; Shaker et al., 2020). 

According to the study of the global disease burden, even though the 

prevalence of CVAs has reduced, the age, gender, and geographic location of 

individuals affected have increased, resulting in a greater socioeconomic 

burden of CVAs (Kuriakose & Xiao, 2020). The incidence of cerebrovascular 

accidents doubles after age 55. Between 1990 and 2016, CVAs among 

individuals aged 20 to 54 years grew from 12.9% to 18.6% of all occurrences 
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globally. In contrast, age-standardized attributable mortality rates decreased 

by 36.2% during the same time period. Cerebrovascular accidents are most 

common in China, with an estimated 331-378 incidences per 100,000 person-

years. The rate in Eastern Europe is the second highest (181-218 per 100,000 

life years), while the rate in Latin America is the lowest (85-100 per 100,000 

life years) (Kuriakose & Xiao, 2020). Men and women experience CVAs at 

different rates with advancing age. In women, the incidence is higher at earlier 

ages, whereas in males, it increases only slightly with age. Pre-eclampsia, 

contraceptive use, hormone therapy, and migraine with aura are pregnancy-

related factors that increase the risk of CVAs in women. Men have a higher 

risk of brain infarction and intracerebral hemorrhage (ICH), whereas women 

have a higher risk of a severe cardio embolic CVA. Additionally, the CVA 

mortality rate is greater among women. The primary causes of CVAs in men 

include tobacco use, excessive alcohol use, myocardial infarction, and 

vascular diseases (Kuriakose & Xiao, 2020).  

Geographic and racial variation: as previously stated, the prevalence of 

CVAs varies greatly throughout the world. A global population-based 

investigation of the prevalence of CVAs and related hazards evaluated 

demographics, behavior, physical characteristics, medical history, and 
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laboratory data, and found that exposure to air pollution and particulate matter 

contributed to CVA mortality. (Kuriakose & Xiao, 2020). 

Variation in socioeconomic level: There is a substantial negative link 

between CVAs and socioeconomic level due to poor hospital facilities and 

post-CVA treatment in low-income communities (Kuriakose & Xiao, 2020). 

According to a study, the incidence rate is as high as 851.81 per 

100,000 adults older than 70. Awareness of any health condition's prevalence, 

incidence, and risk factors may reduce the incidence rate. Researchers suggest 

that a lack of public awareness about the risk factors for CVAs may cause the 

high incidence rates of these accidents among the Saudi population (Bakraa et 

al., 2021). 

Still prevalent among CVAs survivors is motor dysfunction of the upper 

or lower limbs. Whereas only 30–60% regain some dexterity after six months, 

arm paralysis frequently creates difficulty with everyday tasks. (Arfianti et al., 

2022). According to statistics, more than 70% of CVA survivors have some 

degree of upper-limb and hand mobility impairment (Pan et al., 2021). Post- 

CVAs motor function involvement may be partial or complete, depending on 

the anatomical region of the cerebral cortex affected (Zeng et al., 2018). The 

recovery of a patient's motor function is predicated primarily on rehabilitation 
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training. Nevertheless, due to the diversity of individuals, it is essential to 

tailor rehabilitation programs to varying degrees of motor impairment (Pan et 

al., 2021). 

Various post- CVA therapies that purposefully or unintentionally boost 

the plasticity of the surviving neural circuit have been created to enhance 

recovery (Su & Xu, 2020). Brain plasticity is the brain's inherent capacity to 

reconfigure its function and structure in response to external stimuli and 

traumas. After a CVA, the plasticity process is launched to adjust for both the 

lesion and its far-reaching consequences. Perilesional and distant regions and 

the contralateral hemisphere exhibited altered brain activity and connections 

in function and structure, which were believed to represent the processes 

allowing spontaneous recovery. In general, greater brain activity and 

connections in the ipsilesional hemisphere have been cited as indications of 

functional recovery (Su & Xu, 2020). 

Regardless of the substantial studies conducted on CVAs over the past 

twenty years, no simple treatment or prevention methods are currently 

identified for all of their clinical causes. CVA prevention entails altering risk 

factors within a population or an individual, whereas CVA treatment involves 

dealing with its pathophysiology. Modifications to the factors that cause 
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primary and secondary CVAs may result in the creation of novel therapies 

(Kuriakose & Xiao, 2020). 

For neuroplasticity to result in recovery, rehabilitation treatments must 

be repetitive, rigorous, and task-specific (Gandhi et al., 2020). System 

recovery is possible if the damage to a working system is only partial. 

Alternatively, if the damage is extensive, the only option for functional 

recovery of the wounded part is to replace it with a functionally similar 

system. Each of the mechanisms involved in the functional recovery process 

following a brain injury will depend on the extent of the damage (Beltrán-

Rodrguez et al., 2022). 

Combining intrinsic or spontaneous neurological healing with 

functional recovery, motor rehabilitation is multifaceted. The severity of the 

initial deficiency is negatively related to the likelihood of intrinsic 

neurological recovery, which is the recovery of normal movement patterns. It 

typically occurs within the first 1–3 months following the occurrence. 

Functional recovery is the restoration of fundamental tasks or daily activities 

through acquired compensatory movements, which depend on learning 

capacity, motivation, family support, and the intensity and quality of 

rehabilitative care (Beltrán-Rodrguez et al., 2022). 
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After a brain injury, three structures recover motor activity and 

function: undamaged perilesional portions of the involved primary motor 

cortex, same-side and opposite-side auxiliary motor systems, and areas 

responsible for executive control and the contralateral motor system (Beltrán-

Rodrguez et al., 2022). 

 

2.1.5 Rehabilitation: 

A Cerebrovascular accident leads to permanent or temporary disability. 

Typical daily activities like walking and using the restroom are frequently 

impaired, as are sensorimotor and visual impairments (Kuriakose & Xiao, 

2020). 

Rehabilitation following a CVA is a goal-oriented, patient-centered 

procedure that aims to maximize the functional autonomy of subjects with 

various CVA-related disorders. Post- CVA rehabilitation aims to assist the 

CVA survivor in returning to their premorbid functioning within their family, 

community, and, if possible, employment environments. Rehabilitative 

services can be administered in either an inpatient or outpatient setting 

(Whitehead & Baalbergen, 2019). 
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Priority is given to the recovery of patients since it enables them to 

undertake ADL independently, minimizing the burden on caretakers and 

medical workers, and allowing them to resume social involvement, thus 

enhancing their quality of life (Sala et al., 2022). 

Rehabilitation after a CVA may involve physical, occupational, speech, 

and cognitive therapy. It aims to assist patients in regaining problem-solving 

skills, obtaining access to social and psychological support, enhancing 

mobility, and attaining independence. Rehabilitation may also involve 

neurobiological challenges to mitigate cognitive impairment, induce synaptic 

plasticity, and promote long-term potentiation. Visual computer-assisted 

gaming activities have improved visuomotor neural plasticity in patients with 

a history of CVAs (Kuriakose & Xiao, 2020). 

Despite the necessity of restoring upper-limb function in CVA 

survivors, depending on the degree of the condition, recovering complete 

motor function may not always be achievable. In a CVA population with some 

residual muscular activation, it has been discovered that exercise- or physical 

therapy-dependent brain plasticity can recover sensory-motor function (Sala et 

al., 2022). 
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2.1.5.1 Physical Therapy Techniques 

Standard CVA rehabilitation for hemiparesis after a CVA focuses on 

motor and sensory re-education by using the ask-specific and functional 

exercises of the affected extremity and an electroencephalogram (EEG) 

evaluation that is used to examine the progress of CVA rehabilitation (Arfianti 

et al., 2022).  

The importance of physical therapists in managing post-CVA care has 

grown in recent years. physical therapists have launched clinical trials of CVA 

rehabilitation and recovery procedures. One continuing study includes a 

method of addressing disability that enhances mobility using 

electromechanical device therapy, treadmill exercise, and circuit training 

(Kuriakose & Xiao, 2020). 

Assistive technologies like prosthetic limbs and devices are realistic 

options for replacing lost bodily functions. These innovations can move a 

person's unsound arm or electronically trigger muscles to cause limb 

contractions. Long ago, it was established that adaptive plasticity plays a 

significant role in motor recovery after a CVA. Experimental evidence shows 

that intervention with many therapy techniques benefits rapid motor recovery, 
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and cerebral plasticity plays an unquestionably important role in rehabilitating 

neural networks (Sala et al., 2022). 

Due to the brain plasticity phenomenon, the patient will acquire new 

motor abilities through experience and training. Various rehabilitation 

interventions can affect this brain-remodeling substrate. Each physical 

therapist administers these therapies through his or her knowledge and 

experience (Beltrán-Rodrguez et al., 2022). 

Compensation techniques: They strive to retrain residual capacities, 

particularly in the unaffected hemisphere, to increase function. They are 

prescribed for critically unwell individuals with a poor prognosis or during the 

stabilization phase in the unaffected hemisphere. They are prescribed for for 

critically unwell individuals with a poor prognosis or during the stabilization 

phase (Beltrán-Rodrguez et al., 2022). 

Neuromotor approaches or enabling techniques aim to enhance the affected 

side's motion quality. There are various approaches: 

Bobath method: Inhibitory techniques (which diminish spasticity, synergy, 

and aberrant patterns) and facilitation techniques (which favor the formation 

of normal posture patterns) are utilized, and the plegic side is encouraged to 
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participate in treatment activities (Shaker et al., 2020; Beltrán-Rodrguez et al., 

2022). 

The Brunstrom approach: It is based on the stimulation of synergies for the 

patient's involuntary production of analytical motions (Beltrán-Rodrguez et 

al., 2022). 

PNF: It is alleviating muscle weakness. It uses superficial (touch) or deep 

(joint position, stretching) distal signals to improve muscular strength and 

coordination. It depends on movement patterns wherein stronger agonists 

reinforce weak muscles (Beltrán-Rodrguez et al., 2022). 

Techniques for MRP or task-oriented rehabilitation: It sought to improve the 

patient's performance of specific tasks that had practical significance in his or 

her life. Learning involves training that is repetitive and rigorous, 

progressively demanding, and accompanied by feedback on performance and 

motivational techniques (Zeng et al., 2018; Beltrán-Rodrguez et al., 2022). 

The application of technology to task-oriented rehabilitation programs: For 

instance, the application of functional electrical stimulation to the lower 

extremities as an alternative to a traditional orthosis or biofeedback for the 
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patient Technology can aid in the automation of the training activity (Beltrán-

Rodrguez et al., 2022). 

 

Physical therapy for the upper extremity:  

Contrary to the lower limb, only a minority of individuals achieve good 

upper limb function. The goal of the rehabilitation treatment will be to restore 

as much function as possible to the damaged upper limb.  

In addition to muscle strengthening, assisted passive and active 

kinesitherapy of the affected upper extremity is used (Zeng et al., 2018; 

Beltrán-Rodrguez et al., 2022). The functional rehabilitation of the afflicted 

side is enhanced by a mental rehearsal of motions and activities (Beltrán-

Rodrguez et al., 2022). The exact therapeutic methods employed are: 

CIMT: Utilizing the injured limb while immobilizing the good limb 

(Beltrán-Rodrguez et al., 2022). CIMT with healthy side suppression was 

better than the traditional treatment for improving the functional mobility of 

the unsound upper extremity, enhancing grip and speed of movement in daily 

activities (Shaker et al., 2020; Zeng et al., 2018; Beltrán-Rodrguez et al., 

2022). 
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Mirror Therapy: It benefits motor rehabilitation and pain reduction of 

the afflicted limb. Using a mirror for visual input, both extremities are 

mobilized while viewing the healthy side reflected (Shaker et al., 2020; Zeng 

et al., 2018; Beltrán-Rodrguez et al., 2022). 

Virtual reality (VR): A simulation of the real world is created, and 

human-computer feedback is generated as the patient does the planned 

activities. Presently, it is superior to traditional occupational therapy in 

lowering the impairment of the injured limb while enhancing the latter's 

effects (Beltrán-Rodrguez et al., 2022). 

Functional electrical stimulation and concurrent task-specific 

exercise: Motor recovery is stimulated by the synchronicity between the 

increase in sensory inputs to the central nervous system (CNS) and muscle 

contraction (Shaker et al., 2020; Beltrán-Rodrguez et al., 2022). 

Robot-assisted upper extremity therapy: When the patient lacks 

sufficient strength, it is administered. As an adjunct therapy to physical theray, 

it increases treatment intensity by enhancing motor function in the shoulder, 

elbow, and wrist but has not been demonstrated to improve ADL performance 

(Shaker et al., 2020; Zeng et al., 2018; Beltrán-Rodrguez et al., 2022). 
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Transcranial stimulation promotes neuroplasticity by noninvasively 

and safely interfering with the patient's learning and motor function (Beltrán-

Rodrguez et al., 2022). 

Most people think MT, action observation treatment, and CIMT will work 

better than traditional rehabilitation methods (Su & Xu, 2020). 

 

Physical therapy for the lower extremities: 

It should begin within the first few days. Orthostasis and some motor 

coordination should be mastered as soon as possible. The primary purpose is 

to enhance mobility and regain motor control of standing and walking to 

increase independence and decrease energy costs. Typically, individuals who 

can safely perform standing and transfers during the subacute phase regain 

ambulation with the support of mechanical devices such as orthoses, canes, or 

a walker in some scenarios (Beltrán-Rodrguez et al., 2022). 

Typically, the following phases are observed: standing commencement, 

balance retraining, parallel standing, and walking. The following methods are 

employed: Passive, assisted, and active kinesiotherapy, in addition to muscular 
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strength training, is crucial for dynamic stability during the support phase of 

walking (Beltrán-Rodrguez et al., 2022). 

Re-education of balance: Affected in CVA patients due to reduced 

motor control in the trunk and lower extremities, the sensitivity of the 

corresponding hemiside, and a perceptual abnormality, it is difficult to 

maintain the correct balance. It must be treated because it can lower the 

danger of falling (Beltrán-Rodrguez et al., 2022). 

Physical reconditioning: A tailored aerobic exercise program, 

including major muscle groups, is required to counteract tiredness and 

enhance cardiovascular resistance. Throughout the performance of the same, 

heart rate and blood pressure should be monitored (Beltrán-Rodrguez et al., 

2022). 

Training treadmill gait with or without body weight support improves 

gait characteristics by enhancing mono-pedal support on the affected side, step 

alternation, and spinal erector activation. Functional electrical stimulation of 

the injured lower extremity, mental imagery, and virtual reality also improve 

gait in stroke subjects (Beltrán-Rodrguez et al., 2022). 
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The positional sensation is a crucial aspect of postural control and a 

component of proprioception. In order to improve balance, practicing postural 

proprioception could be a feasible therapeutic option for CVAs survivors with 

decreased trunk position sense, which may result in trunk instability. Core 

stability is the capacity to stabilize the spine through local muscle action. The 

"core muscles" are a collection of muscles that stabilize the lumbar-pelvic-hip 

complex. Therefore, "core stability training" involves the contraction of the 

abdominal muscles and pelvic movement to activate the deep trunk muscles. 

Strong evidence suggests that training in trunk control and core stability can 

enhance seated and standing balance, mobility, trunk control, and 

neuromuscular integration, thereby enhancing ADLs. (De Luca et al., 2020). 

 

2.2 Mirror Therapy 

Mirror Therapy is a form of rehabilitation in which the reflection (visual 

input) of a non-affected limb in motion creates the illusion that the affected 

limb is moving. Positioning a mirror between the legs or limbs allows for MT. 

After a CVA, MT effects on motor deficits, sentiments, visuospatial neglect, 

and pain have been investigated (Gandhi et al., 2020). This strategy of treating 

phantom limb pain was developed by Ramachandran and Roger 
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Ramachandran. This article paved the way for future research on MT for 

individuals suffering from peripheral nerve damage, pain syndrome, or CVA 

(Arfianti et al., 2022). 

Mirror Therapy focuses on moving and viewing one's sound side in 

front of a mirror. Due to this, vision of the afflicted hand's typical movement 

in the mirror and motor imagery of the paretic hand's movement are formed. 

In addition to preventing or reducing learned nonuse phenomena, feedback 

from the affected side increases brain plasticity (Arfianti et al., 2022). 

Enhanced structural connections in both hemispheres were associated 

with improved performance, and functional reactivation on the injured side 

assisted recovery (Su & Xu, 2020). The mirror neuron system, which refers to 

neurons engaged in the execution of observed behaviors, was improved by 

MT after a CVA. Aside from physical therapy, technological advancements 

have enhanced the recovery methods for CVA (Su & Xu, 2020). 

Mirror Therapy can be used on completely paralyzed or severely 

paralyzed CVA survivors, unlike other therapies that require some degree of 

voluntary movement, because it employs visual rather than somatosensory 

stimuli to evoke the desired response in the affected limb (Gandhi et al., 

2020). MT has the potential to considerably enhance upper and lower 
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extremity motor capabilities and other ADL-supporting functions. MT 

functions by stimulating relevant brain regions, including the frontal lobe 

(Zhang et al., 2021).  

As indicated by a previous research Arfianti et al. Mirror Therapy can 

help with motor behavior rehabilitation in the afflicted lower and upper 

extremities. Combining MT with twice-weekly hand paresis rehabilitation 

enhances upper-limb motor recovery and independence in self-care following 

a CVA. On 18 patients with subacute CVA, a randomized controlled trial was 

conducted to determine how the inclusion of MT in conventional therapy for 

hand paresis has an effect on the motor recovery of upper extremity and self-

care independence after a CVA. The experimental group received 20 minutes 

of MT in addition to conventional rehabilitation, whereas the control group 

received the standard program (Arfianti et al., 2022). 

In a second randomized clinical trial, the effectiveness of MT on motor 

recovery in CVA patients was evaluated. There were three groups of 93 

patients: MT, non-reflective surface, and control. The patient profile 

questionnaire, the Mini-Mental State Examination, and the Brunnstrom 

Recovery Stages (BRS) were all used in this investigation. The intervention 

groups completed 20 sessions of MT following the standard physical therapy 

program. In the 20th session, a pairwise comparison of their motor recovery 
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phases indicated a significant difference between the non-reflective surface 

and MT groups (P = 0.043). Also, there was a statistically significant 

difference in motor recovery phases between the MT and control groups (P = 

0.0333). In addition, there was no difference between the nonreflective surface 

group and the control group. The data suggest that MT can enhance the motor 

recovery of patients with CVAs (Ashrafi et al., 2022). 

In addition, a controlled experiment with randomization was conducted. 

A comparison of the effects of task-based MT and repetitive facilitation 

exercise on the upper-limb function of CVA patients. Non-probabilistic 

purposive sampling was utilized with n = 50 subacute and chronic post-CVA 

patients between the ages of 40 and 50. Included were individuals with a 

Modified Ashworth Scale (MAS) of 3 and a first-ever CVA. Using the sealed 

envelope method, participants were randomly assigned to mirror treatment (n 

= 25) and repetitive facilitation exercise (n = 25) groups. Upper extremity 

functional index (UEFI) was utilized to assess the functional impairment of 

individuals with upper limb dysfunction. A post-CVA patient was given the 

Wolf Motor Function Test (WMFT) for upper extremity performance and 

functional capabilities and the BRS for upper extremity motor function. All 

individuals were examined at their initial visit, three weeks later, and again 

after six weeks of 30-minute, three-times-per-week interventional sessions. 
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After six weeks of MT and repetitive facilitation exercise, the upper limb 

motor abilities of patients with acute CVA improved. Nonetheless, MT has 

shown significant effects on the functional index of the upper extremities 

(Karamat et al., 2022). 

A recent study aimed to develop and carry out a physical therapy 

program and technique for its application, including MT, to improve upper-

extremity motor function in ischemic brain illness survivors and evaluate its 

efficacy. Ischemic CVA patients were separated into control and experimental 

groups. Ten patients comprised each cohort. All patients received physical 

therapy under identical circumstances. In the experimental group, the physical 

therapy approach intended to enhance and restore upper limb motor functions, 

alleviate discomfort, regain fine motor abilities, and promote the correct and 

ergonomic daily activity performance. Active-assisted, active breathing 

exercises; proprioceptive neuromuscular facilitation; exercises on devices; 

mechanotherapy; sensory exercises; exercises with a Swiss ball; and 

mobilization of the upper limb's peripheral joints were utilized in both study 

groups. Before commencing the set of exercises, 10 minutes of MT were 

administered to the experimental group, with the duration progressively 

increasing to 30 minutes. In the control group, only the exercise program was 

carried out. Diagnostic imaging (computerized tomography (CT), magnetic 
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resonance imaging (MRI), and electromyography (EMG)), the Barthel Index, 

Brunnstrom test, Ashworth test, Mischel's test, Fuglmeyer's test, Abilhand 

test, and the visual analog scale (VAS) based on statistically significant results 

obtained, it is possible to conclude that the approval of MT for the upper 

extremity in the late stages of recovery for ischemic CVA survivors will 

encourage arm's functional recovery and, in particular, lessen the loss of fine 

motor skills. (Mindova & Karaganova, 2022). 

Recent research Zhang et al. examined the effects of MT on upper-limb 

function, ADLs, and depression in post-CVA depressed patients. Between 

November 2018 and December 2019, sixty post-CVA patients (33 males and 

27 females; mean age: 58.4511.13 years; range: 35 to 88 years) were included. 

The patients were randomly assigned to the control group (n = 30) or the MT 

group (n = 30). Standard occupational therapy was administered to the control 

group two times a day. Patients in the mirror group received MT and 

occupational therapy once a day. All sessions in both groups lasted for 30 

minutes each, five times a week for a period of four weeks. Motor function 

was evaluated using the Fugl-Meyer Assessment of the Upper Extremity 

(FMA-UE), ADL were evaluated using the Modified Barthel Index, and 

depression was evaluated using the Hamilton Depression Scale. According to 

the results, the mirror group demonstrated a more significant improvement 
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than the control group. MT can effectively improve motor function, ADLs, 

and depression in depressed CVA patients. MT appears to be more effective 

than conventional occupational therapy from a therapeutic perspective (Zhang 

et al., 2021). 

This review seeks to map available facts and identify the lack of 

information regarding the benefits of MT on upper-limb recovery and its 

application for individuals suffering from chronic CVAs. The inclusion 

criteria were met by twenty publications published between 2010 and 2020 

after a scoping review was conducted using a systematic literature search. In 

accordance with the International Classification of Functioning (ICF), 

Disability, and Health, the effectiveness of MT for upper-limb rehabilitation 

and cerebral activity during MT were discussed. The majority of research 

indicates that MT benefits upper-limb rehabilitation structurally and 

functionally (Jaafar et al., 2021). 

With the type I group, a quantitative, pre-experimental, pretest-posttest 

investigation was conducted to examine the effect on UE motor recovery. The 

research included fifteen CVA survivors. For approximately eight weeks, MT 

was administered three times per week (once in the hospital and twice at 

home) for 15 to 25 minutes per session. An additional intervention was the 

implementation of a home program with families trained as supervisors. The 



 

45 | P a g e   

instrument used was the FMA-UE. The results of the p = 0.000 hypothesis test 

indicate that the administration of MT affects the UE motor abilities of post-

CVA patients. The results indicated that the MT program had an effect on the 

UE motor capacity of CVA-recovering patients. There was a statistically 

significant difference in UE motor capacity between baseline and after MT 

intervention, with a mean difference of 5.14 and a p-value of 0.000 (0.05). The 

MT program can be used routinely in hospitals, clinics, and residences for 

hand rehabilitation (Prasetyaningsih & Kurniawan, 2021). 

Another experiment was conducted to determine the effect of MT on 

the motor functions of the upper extremities of CVA patients. The selection of 

twenty-two subjects who met the inclusion and exclusion criteria. Randomly, 

using sealed envelopes, the patients were split into the MT group (Group A) 

and the control group (Group B). Before and after a 4-week intervention, the 

action research arm test (ARAT) and the FMA-UE were administered to both 

groups. Patients in this cohort received CPT in addition to MT. For four 

weeks, MT sessions lasted 20 minutes per day, five days a week. The control 

group (eleven subjects): Patients in this group were instructed to perform the 

same exercises as those in the MT group; however, the mirror was positioned 

so that the patient could observe the reflection of the afflicted limb (placebo 

MT). All patients in the MT group received CPT. A statistically significant 
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increase in ARAT scores was observed in both the MT group (p = 0.00) and 

the control group (p = 0.00). The FMA-UE score results for the MT group (p 

= 0.00) and the control group (p = 0.00) were highly significant. Therefore, 

interventions in both categories are effective. Using an unpaired t-test, the 

researchers also contrasted the MT group and the control group to determine 

whether the MT group experienced greater change than the control group. 

There were significant differences in ARAT (p = 0.00) and FGMR (p = 0.00) 

scores between the MT and control groups after four weeks of intervention. A 

study demonstrates that MT enhances upper extremity motor capabilities in 

CVA patients (Nelakurthy et al., 2021). 

In a prospective randomized controlled trial (RCT), 25 post-CVA 

participants were allocated to either the experimental group (n = 13) or the 

control group (n = 12) at random. The control group participated in 45-minute 

CPT sessions for the affected upper limb. In contrast, in addition to MT, the 

experimental group received three 45-minute CPT treatments each week. 

Comparing the changes in measurements between baseline and six weeks 

between the two groups, the outcomes showed that the experimental group 

experienced a significant improvement. Combining CPT and MT is an 

effective strategy for recuperating motor behavior in the upper limbs of 

hemiplegic subjects, according to researchers (Chinnavan et al., 2020). 
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In a case-control analysis of 30 Egyptians with chronic CVA (19 men 

and 11 women; age range, 45–65 years), patients were divided into two equal-

sized groups (19 men and 11 women; age range, 45–65 years). The study 

group (15) received physical therapy with MT, while the control group (15) 

received the same program without MT. There were three treatment sessions 

per week for eight weeks for both groups. To evaluate improvements in range 

of motion, motor strength, hand motor functional abilities, and daily activities, 

the range of motion for wrist extension and forearm supination, hand grasp 

strength, and hand motor functional skills were examined. Both groups 

exhibited statistically significant improvements in wrist extension range of 

motion, forearm supination range of motion, hand grasp strength, and Jebson 

Hand Function Test time following treatment. Following therapy, the 

treatment group showed more improvement than the control group. Study 

concluded that MT positively influences the enhancement of hand motor 

functional skills (Shaker et al., 2020). 

The meta-analysis included ten studies that included 444 subjects who 

had reduced upper limb capabilities as a result of a CVA. When compared to 

the control group, combined MT had a substantial influence on upper limb 

functional recovery. For patients' upper extremities, the results revealed that 
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MT in association with another kind of rehabilitation is better than 

rehabilitation therapy alone (Luo et al., 2020). 

A recent review of 28 studies attempted to review and provide the 

current perspectives on MT and its implementation in CVA rehabilitation, as 

well as dose, feasibility, and acceptability in CVA rehabilitation. The majority 

of the research focused on post-CVA motor deficits in the upper extremities. 

The studies were equitably divided between the acute and chronic phases of 

post-CVA intervention, with therapy durations ranging from 1 to 8 weeks. 

Results indicate that MT is an effective method for training post-CVA deficits 

(motor, sensory, and perceptual deficits) in the acute, subacute, and chronic 

phases (Gandhi et al., 2020). 

In addition, a study sought to: (1) compare the impacts of MT and 

bilateral arm training (BAT) on improving the motor functions of the 

hemiplegic upper extremity in patients with chronic cerebrovascular accident; 

and (2) examine, using EEG, whether recruitment of the mirror neurons, as 

reflected in the form of event-related desynchronization (ERD), mediated 

recognition of the mirror visual feedback during MT and compare with the 

effects of thalassemia therapy. The investigation was divided into two 

sections. Part 1 was a single-blind, randomized, controlled experiment that 

compared the MT and BAT groups. At baseline, six weeks after therapy, and 
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at the three-month follow-up, data were collected. The second section 

examines the instantaneous brain response to MT and BAT using cross-

sectional EEG measurements for both subject groups. The investigation was 

divided into two sections. Part 1 was a single-blind, randomized, controlled 

experiment that compared the MT and BAT groups. At baseline, six weeks 

after therapy, and at the three-month follow-up, data were collected. The 

second section examines the instantaneous brain response to MT and BAT 

using cross-sectional EEG measurements for both subject groups. MT is 

superior to BAT for improving distal arm capabilities. It is anticipated that 

mirror visual input will activate the contralateral sensorimotor cortex, 

rendering the brain more symmetrical during motor recovery after a 

hemiplegic CVA (Fong et al., 2019). 

A randomized controlled trial with assessor concealment was conducted 

to ascertain the efficacy of mirror treatment in early post-CVA patients 

undergoing upper-limb rehabilitation. Within four weeks of the CVA, 

included were 40 patients who had upper-limb impairment as a result of their 

first ischemic or hemorrhagic CVA. The intervention group was administered 

MT, while the control group was administered placebo therapy. The patient's 

hand was reflected in a mirror during MT. During placebo treatment, the 

reflective surface was substituted with an opaque one. Mirror and sham 
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therapy groups undertake a variety of exercises to enhance their good hand 

(e.g., reaching and grasping). MT and placebo therapy were added to typical 

rehabilitation. T FMA-UE is the primary result. The functional independence 

measure (FIM) scale and the action research arm task are secondary outcomes. 

On the Fugl–Eyer, action research arm test, and functional independence 

measure scales, there were no significant differences between the mock and 

MT groups. When compared to sham therapy, MT provided no incremental 

benefit to early upper extremity rehabilitation following a CVA. (Antoniotti et 

al., 2019). 

In addition, a study investigated the efficacy of MT on subacute CVA 

patients' motor recovery and hand-related functioning. Sixty CVA patients 

were recruited at random within six months of their accident, with each cohort 

containing 30 patients. Patients in the experimental group received 

MT treatment for 30 minutes that included movements of wrist and finger 

flexion and extension each day for four weeks in addition to the CPT 

rehabilitation program, which was administered six days per week for one 

hour per day. The MT program was off-limits to participants in the control 

group. Brunnstrom motor recovery stages and hand-related functionality (self-

care items of the FIM instrument). After four weeks of therapy, the 

experimental group's Brunnstrom stages for hand and upper extremities, as 



 

51 | P a g e   

well as the FIM self-care score, improved more than the control group's (by 

0.81, 0.86, and 4.1, respectively; all P.05) and at the 6-month follow-up (all 

P.05) (by 0.18, 0.51, and 2.52, respectively; all P.05) (Mandeep & Khurana, 

2019). 

The primary objective of a systematic review and network meta-

analysis was to investigate the effects of mirror therapy on motor function, 

ADLs, and pain perception in CVA survivors. The meta-analysis included 37 

RCTs (42 analyses, 1685 individuals) that met the inclusion criteria. The 

increased Fugl–Meyer Assessment (FIM) and decreased Motor Assessment 

Scale (MAS) scores demonstrated that MT significantly improved motor 

function. In addition, MT encouraged ADL because the Modified Barthel 

Index (MBI) and Motor Activity Log (MAL) scores increased. In addition, 

MT significantly reduced discomfort in CVA patients, as measured by a lower 

VAS score. Subgroup analyses and meta-regressions identified diverse 

intervention arms and intervention durations as potential sources of variability. 

Mirror therapy paired with electrical stimulation for less than four weeks in 

addition to CPT and MT combined with CPT for fewer than four weeks were 

shown to be the most potent therapies for improving motor function and ADL, 

respectively, according to a network meta-analysis. Researchers reported that 
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MT may enhance motor function and ADLs while reducing discomfort in 

CVA survivors (Yang et al., 2018) 

In a systematic review, MT and other treatments were contrasted in 62 

trials involving a total of 1982 individuals. In these studies, there were 57 

randomized controlled trials and 5 randomized cross-over trials. The objective 

was to evaluate the effectiveness of MT in contrast to no treatment, placebo or 

sham therapy, and other treatments for improving motor behavior and motor 

disability after a CVA. In addition, the effects of MT on daily activities, 

discomfort, and visuospatial neglect were evaluated. The authors stated that 

the data demonstrate the efficacy of MT in improving upper limb motor 

behavior, motor disability, ADLs, and pain, at least as an adjunct to standard 

rehabilitation for CVA patients (Thieme et al., 2018). 

In addition, Zeng et al. (2018) conducted a meta-analysis to determine 

whether MT effectively rehabilitated the motor function of the upper 

extremity in CVA patients with hemiparesis and, if so, to determine the mean 

treatment effect size of MT on motor function. Through meta-analysis, 

researchers discovered that in CVA patients, MT may enhance upper limb 

motor behavior. The studies that were chosen were pilot and randomized 

controlled trials that contrasted mirror and mirror box treatment with other 
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forms of rehabilitation. The meta-analysis includes 11 studies including 347 

individuals (Zeng et al., 2018). 

In addition, randomized pilot studies were conducted to confirm the 

efficacy of MT in restoring motor function in the upper extremities and to 

recommend a conventional mirror treatment regimen for CVA patients. 

Nineteen chronic CVA patients were assigned to one of two treatment groups 

at random: MT or placebo therapy. For four weeks, participants were 

instructed for 30 minutes every week. Following therapy, the benefits of 

treatments were assessed by evaluating muscular strength, range of motion, 

muscle tone, grip strength, hand dexterity, and functional independence. Using 

the Dualer IQ Inclinometer and Modified Ashworth Scale, the MT group 

demonstrated substantially greater muscle strength, range of motion, and 

muscle tone of the wrist flexor than the placebo therapy group (p 0.05). In 

addition, the MT group demonstrated a significant improvement in grasp 

strength, hand dexterity, and functional independence compared to the placebo 

therapy group, as measured by the electro dynamometer, the Box and Block 

Test, and the Functional Independence Measure (p 0.05). Researchers 

concluded that MT could result in advantageous motor recovery 

enhancements in the upper extremities. The mirror therapy regimen described 
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in this study is beneficial for upper extremity functional recovery following a 

CVA (J.-H. Kim & Lee, 2017). 

In addition, another randomized controlled trial examined the 

effectiveness of MT in conjunction with a CPT program on the motor and 

functional recovery of CVA patients' upper extremities. Thirty-one hemiplegic 

patients were enrolled. Random assignment of the patients to the mirror (n = 

16) or control (n = 15) groups. All patients received four weeks of CPT (60–

120 minutes per day, five days per week) across all categories. The mirror 

group received MT, which consisted of periodic wrist and finger flexion and 

extension motions. In the traditional group, patients performed identical 

exercises against the mirror's side that did not reflect light. A blinded assessor 

evaluated the patients' Brunnstrom stage, FMA-UE score, and FIM self-care 

score at the start and at the end of therapy. The post-treatment scores of the 

MT group were considerably higher compared with those of the control group. 

In conclusion, Gurbuz et al. (2016) found that the addition of MT to a specific 

rehabilitation program enhanced the motor enhancements of the upper 

extremity in CVA patients (Gurbuz et al., 2016). 

In addition, Lim et al. (2016) examined the influence of mirror therapy 

on ADLs and functional tasks in subacute CVA patients. Randomly, two 

groups of participants were formed.: the group receiving MT (30 patients) and 
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the group receiving placebo therapy (30 patients). The MT group participated 

in an MT program in addition to traditional therapy for four weeks, 20 minutes 

per day, five days per week. The control group, like the MT group, received a 

sham CPT. The Fugl-Meyer Motor Function Assessment, Brunnstrom motor 

recovery stage, and Modified Barthel Index were evaluated four weeks after 

therapy. In both groups, the intervention dramatically improved upper 

extremity function on the afflicted side as well as ADL performance. Four 

weeks after intervention, the MT group improved significantly more on the 

FMA (p = 0.027) and MBI (p = 0.041) than the sham therapy group (Lim et 

al., 2016). 

In addition, a study investigated the effects of MT with tasks on the 

function and self-care of CVA patients' upper extremities. Thirty individuals 

were designated into two groups at random (experimental, n = 15, and control, 

n = 15). For six weeks, the experimental group had MT with tasks five days 

per week, whereas the control group underwent placebo treatment. The 

Manual Function Test for the incapacitated upper limb and the FIM for self-

care performance were the primary outcome measures. The experimental 

group had greater gains in change scores following the intervention than the 

control group. Conclusion: MT with tasks is beneficial for the upper extremity 

function and self-care of CVA patients (Y. Park et al., 2015). 
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Another study examined the effects of MT on the upper-extremity 

function and ADLs of chronic CVA patients. Randomization was used to 

assign 15 subjects to groups undergoing MT or placebo therapy. The Fugl-

Meyer Motor Function Assessment and the Box and Block Test were used to 

evaluate the upper-extremity function and hand coordination of paretic 

individuals. The functional independence test was administered to evaluate an 

individual's capacity to perform daily tasks. Hand coordination and upper-

extremity function differed substantially between the mirror therapy and 

placebo therapy groups for patients with paralysis. The MT group 

was superior to the sham treatment group in terms of enhancing ADL 

performance. Self-care differed significantly between mirror therapy and 

placebo therapy groups. Park et al. (2015) determined that MT is beneficial for 

improving the function and ADLs of chronic CVA patients with paretic upper 

extremities. (J.-Y. Park et al., 2015). 
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CHAPTER III 

3.0 Methodology 
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3.1 Study Approach: 

This randomized control trial focused to find out the effect of MT in 

improving motor function of upper extremity in chronic hemiplegic subjects. 

3.2 Study Design: 

Randomized Control Trial (Pre-test-post-test) 

3.3 Ethical Consideration: 

The research was performed after receiving the Institutional ethical committee 

approvals from the following hospitals: King Saud Medical City (KSMC); 

IRB number (H1RE-24-May22-02), Aljouf Health Affairs; IRB number 

(2022-18) and Prince Sultan Bin Abdulaziz Humanitarian City (SBAHC); IRB 

number (84-2022-IRB). 

3.4 Study Setting: 

The research was conducted at KSMC, Hospitals of Aljouf Health Affairs and 

SBAHC. 

3.5 Study Population: 

Thirty-eight chronic hemiplegic subjects were included. 
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Figure 1: Flow Diagram for Randomized Subject Assignment in Current Study. 
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3.5.1 Inclusion Criteria: The following subjects were included:  

• Duration of stroke more than six months 

• Subjects of chronic stroke with left or right hemiplegia. 

• Genders of male and female with age ranging between forty-five to 

sixty-five years. 

• MMSE scores greater than 23 out of 30. 

• Scored one or one plus on MAS on all muscles of the affected upper 

limb. 

• Have normal visual perception. 

• Able to follow oral commands.  

3.5.2 Exclusion Criteria: The following subjects were excluded:  

• Unable to follow visual and oral commands. 

• Unilateral neglect. 

• Cognitive impairments (MMSE scores less than 24 out of 30), or 

language deficits. 

• Any other neurological disorders and recent surgeries. 

• Previous exposure to MT. 

 



 

61 | P a g e   

3.6 Sampling Technique: 

Non-probability convenience sampling technique. Sampling is the process of 

selecting a portion of the population to represent the entire population. 

Convenience sampling entails using the most conveniently available people as 

participants (Polit & Beck, 2010). 

 

3.7 Sample and Sample Size:   

Based on the previous study (Chinnavan et al., 2020) we calculated sample 

size of the current study. The following method was applied to obtain the size 

of the sample. And the sample size we got was 19 in each group making a 

total sample required for the study as 38. 

k=n2/n1=1 

n1=(σ21+σ22/K) (z1−α/2+z1−β)2/Δ2 

n1= (12.012+12.012/1) (1.96+0.84)2/112 

n1=19 

n2=K∗n1=19 

Δ = |μ2-μ1| = definitive variation between two averages 

σ1, σ2 = difference of average #1 and #2 
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n1 = number of participants in group one 

n2 = number of participants in group two 

α = Type one error possibility (usually 0.05) 

β = Type two error possibility (usually 0.2) 

z = Typical Z value for the provided alpha and beta 

k = Number of participants ratio between the group two and group one. 

 

3.8 Data Collection Tools and Techniques: 

The demographic details were collected on data entry sheet and a detailed 

physical therapy neurological MMSE and MAS before the treatment. The 

primary evaluation methods of this research were FMA-UE and WMFT. All 

subjects were evaluated two times, first at the starting of the intervention and 

second after six weeks at the end of the intervention.  

3.8.1 Materials: 

3.8.1.1 Instrumentations : 

• Mirror box or full-length mirror (14.8 x 14 x 1 inches) 

• Chairs 

• Tables (depending on activity) 

• Quiet environment with limited visual and auditory distractions 
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3.8.1.2 Assessment Tools: 

 

1- Mini-Mental State Examination (MMSE): 

The examination of Mini-Mental Status that is known with the abbreviation 

(MMSE) is the most popular and widely tool utilized short examination to 

comprehensively gauge cognitive impairment in medical, research, and 

community fields (Arevalo-Rodriguez et al., 2015). 

 

2- Modified Ashworth Scale (MAS): 

The modified Ashworth Scale is the existing global norm for the clinical 

evaluation of spasticity of the extremities and the most widely utilized tool for 

assessing the effectiveness of pharmacological and rehabilitation interventions 

for the administration and therapy of spasticity in individuals with 

neurological disorders. The modified Ashworth Scale is a very dependable 

and valid measurement tool of spasticity, particularly in patients with stroke 

(Harb & Kishner, 2022). 
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3.8.1.3 Study Outcome Measures: 

 

1- Fugl-Meyer Assessment Upper Extremity (FMA-UE): 

The most widely applied method in post-stroke rehabilitation to estimate 

gross motor impairment is the FMA. It pursues the concept of stages of 

recovery for stroke patients, which developed with Twitchell and Brunnstrom. 

It gauges the capacity to manage isolated joints, which are impeded by 

synergy, and the strength of muscle, with an assumed order of difficulty. The 

components of the assessment are five including: joint range of motion 

(ROM), balance, sensory function, motion of the joint, and joint discomfort. 

FMA-UE is split into whole, proximal, and distal components and these 

subtests investigate the movement of body parts independently, with the 

authors recommending that every part of UE heal alone. It is used in the 

clinical field and in research to detect disease progress, prescribe exercise 

recovery, and prepare and evaluate medicine. FMA has as well demonstrated 

excellent inter- and intra-rater reliability, also the feasibility of construction. 

Moreover, FMA is practical in every stage of recovery from acute to chronic 

(H. Kim & Shin, 2022).  
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Wolf Motor Function Test (WMFT): 

This examination tool was designed to estimate and evaluate the exercise 

capacity of individuals who suffer from mild to acute upper extremity motion 

impairments in laboratory and clinical settings. It is an improvement of a 

previous examination tool utilized in high-functioning patients, but difficult to 

perform in patients with minimal capacity of movement in the hands and 

fingers. WMFT has proven its significance in describing motion status in 

terms of severity and upper extremity motion impairments in a cohort of 

chronic individuals who suffer from stroke and traumatic brain injury in high-

functioning individuals. The inter-test and inter-rater reliability, internal 

consistency of tests, and stability for schedule measures of performance and 

functional ability were high, varying from 0.88 to 0.98, with most estimates’ 

relative from 0.95 (Taub et al., 2011). 

 

3.9 Procedure: 

The research was performed after receiving the Institutional ethical 

committee approvals. Convenience sampling was used for the recruitment of 

chronic hemiplegic subjects. After a careful monitor of inclusion and 

exclusion criteria the study procedure were clearly explained to the subjects. 

The selected subjects were asked to provide oral and written informed consent 
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for their participation in the research. The subjects of the study were allocated 

randomly to both groups (experimental and control) by lottery method. 

The cluster of control participants received the CPT based on their 

routine physical therapy neurological evaluation. The CPT was individualized 

based on the need of the subjects. It included: normalization of muscle tone, 

strengthening of weak muscles, lengthening of tight muscles, training for 

transfers like supine to sit, sit to stand, balance training, and gait training. The 

upper extremity training for ADLs also were incorporated using mobilization, 

reaching, grasping and dexterity movements. The experimental group received 

combination therapy that is MT combined with CPT treatment. The details 

about the process of MT treatment were clearly explained to the subjects. 

Furthermore, subjects were advised to be mentally engaged in this kind of 

treatment and while performing the movement they were instructed to think 

that the mirror reflecting image of the normal extremity is their affected one. 

The subjects were asked to be seated on a comfortable chair with feet and 

back supported and the upper extremity was on the tabletop surface of two-by-

two- meter size.  

Mirror was positioned anterior to the subjects so that the involved upper 

extremity is completely shielded by the mirror and the image of the un-
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involved upper extremity was completely seeable. The involved upper 

extremity was placed in a relaxed and unharmful posture beside the mirror. 

The un-involved upper extremity was placed in the same posture of involved 

upper extremity. This kind of upper extremity positioning will improve the 

illusional movements of the involved upper extremity. The MT in the 

experimental group involved reaching, grasping and dexterity movements of 

the unaffected upper limb followed by the imitation in the involved upper 

extremity. Subjects were instructed to perform five different activities that is 

first finger flexion and extension, second finger opposition, third counting 

with fingers, fourth is wrist flexion and extension and fifth is forearm 

supination and pronation. In order to aid the involved side, these activities 

were done 10 times, and the total duration for mirror therapy was 15 minutes 

followed by 30 minutes of CPT treatment. The treatment session for both the 

groups lasted for 45 minutes with three sessions per week and the total 

duration of the intervention will be six weeks. 

*Demonstration of the five activities of MT Program can be found in the 

appendix 13. 
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3.10 Data Analysis: 

Twenty eighth version of the Statistical Package for the Social Science 

(SPSS) was utilized for the analyzing of the research results. The confidence 

interval was kept at 95% and level of significance measured by p value was 

kept at the < 0.05. Univariate analysis of the demographic characteristics like 

age, gender distribution, duration of the stroke, height, weight, body mass 

index etc. were done by using the descriptive statistics. The differences 

between the pre- and post-measurements for FMA-UE, and WMFT for each 

group were analyzed by using the Wilcoxon Signed Ranks Test. The 

differences between the control and experimental group outcome measures 

like FMA-UE, and WMFT were assessed by the Mann Whitney U Test. 
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CHAPTER IV 

4.0 Results 
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Descriptive statistics including frequency and percentage were 

calculated for the demographic and clinical characteristics of the study 

population using SPSS version 28. The findings indicate that the study 

population consisted of 38 participants, divided equally into two groups: 

experimental and control. The majority of the participants were male (68.4%), 

and the most common type of stroke was ischemic (73.7%). Most of the 

participants had hypertension (78.9%) and diabetes (71.1%), while smoking 

history was present in 31.6% of the participants. The affected side of the 

stroke was left in 57.9% of the cases. The details are shown in Table 1 and 

Figure 2. 
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Group Gender Type of Stroke Affected Side Hypertension Diabetes Smoking
History

Table 1: Demographical and Clinical Characteristics of the study Population (n = 38). 

Figure 2: Graph Showing the Demographical and Clinical Characteristics of the study 

Population  

 

Variable  Category  f % 

Group Experimental  19 50.00 

Control 19 50.00 

Gender Male 26 68.4 

Female 12 31.6 

Type of Stroke Ischemic  28 73.7 

Hemorrhagic 10 26.3 

Affected Side Left  22 57.9 

Right 16 42.1 

Hypertension  No 8 21.1 

Yes 30 78.9 

Diabetes  No 11 28.9 

Yes 27 71.1 

Smoking History  No 26 68.4 

Yes 12 31.6 

Note. f = frequency or number or count (of participants); % = percentage (of participants)  
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The descriptive statistics were calculated for demographic and clinical 

characteristics, including mean, median, standard deviation, range, minimum, 

and maximum. The results indicated that the sample consists of participants 

with a mean age of 54.97 years, with a range of 20 years, and a standard 

deviation of 7.11. The mean duration of the intervention was 20.24 months, 

ranging from 6 to 168 months. The participants had a mean weight of 78.92 kg 

and a mean height of 165.66 cm, resulting in a mean BMI of 28.71. 

The cognitive and motor assessments of the participants were also 

measured. The mean score of the Mini-Mental State Examination was 26.50 

out of 30, with a standard deviation of 2.39. The mean score of the Motor 

Assessment Scale was 1.18, ranging from 1.0 to 1.5, with a standard deviation 

of 0.24. 

The pre- and post-intervention results for the upper extremity motor 

function were measured using the Wolf Motor Function Test and Fugl-Meyer 

Assessment-Upper Extremity. The mean score of the WMFT-T improved 

from 49.05 to 43.12, and the mean score of WMFT-FA improved from 37.21 

to 48.66 post-intervention. The mean score of FMA-UE improved from 83.34 

to 94.53 post-intervention. In summary, the results suggest that the 

intervention was effective in improving the motor function of the upper 

extremities in the study participants. The details are shown in Table 2. 
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Table 2: Descriptive Statistics for Demographic and Clinical Characteristics of the Study 

Population (n=38). 

Variables Mean Median SD Range Minimum Maximum 

Age 54.97 55.00 7.11 20.00 45.00 65.00 

Duration in Months 20.24 10.00 28.88 162.00 6.00 168.00 

Weight (kg) 78.92 75.65 18.95 76.80 38.20 115.00 

Height (cm) 165.66 167.00 11.21 43.00 150.00 193.00 

BMI 28.71 28.55 6.19 24.66 16.96 41.62 

Assessment of MMSE 26.50 26.50 2.39 6.00 24.00 30.00 

Assessment of MAS 1.18 1.00 .24 .50 1.00 1.50 

WMFT-T Pre-Intervention 49.05 3.91 58.08 119.02 .98 120.00 

WMFT-T Post Intervention 43.12 2.43 56.42 119.35 .65 120.00 

WMFT-FA Pre-Intervention 37.21 38.00 17.79 57.00 15.00 72.00 

WMFT-FA Post Intervention 48.66 56.50 20.29 57.00 18.00 75.00 

FMA-UE Pre Intervention 83.34 86.00 25.58 85.00 39.00 124.00 

FMA-UE Post Intervention 94.53 104.00 24.98 81.00 44.00 125.00 

 

 

 

 

 

 

Note. SD = Standard Deviation; BMI = Body Mass Index; MMSE = Mini-Mental State 

Examination; MAS = Motor Assessment Scale: WMFT-T = Wolf Motor Function Test-Time 

(Seconds); WMFT-FA = Wolf Motor Function Test-Factional Ability; FMA-UE = Fugl-Meyer 

Assessment for Upper Extremity. 
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To compare the experimental and the control group on various 

assessment tools for screening and outcome measures, the Mann-Whitney U 

tests were performed. The results indicated that the Assessment of MMSE 

scores did not significantly differ between the experimental and control groups 

(U = 152.00, p = 0.388). Similarly, there was no significant difference in the 

Assessment of MAS scores between the experimental and control groups (U = 

180.00, p = 0.999). For the WMFT-T Pre-Intervention scores, there was no 

significant difference between the experimental and control groups (U = 

162.50, p = 0.587). Further, the results indicated that in terms of WMFT-T 

Post Intervention scores there was no significant difference between control 

group and experimental group (U = 157.00, p = 0.484). The WMFT-FA Pre-

Intervention scores did not significantly differ between the experimental and 

control groups (U = 148.50, p = 0.350). In contrast, the WMFT-FA Post 

Intervention scores were marginally significantly higher for the experimental 

group than the control group (U = 115.00, p = 0.056). For the FMA-UE Pre 

Intervention scores, there was no significant difference between the 

experimental and control groups (U = 164.50, p = 0.640). Similarly, there was 

no significant difference in the FMA-UE Post Intervention scores between the 

experimental and control groups (U = 147.50, p = 0.335). Overall, the results 
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suggest that there was no significant difference between the groups on the 

measured outcomes. The details are shown in Table 3 and Figure 3. 

 

Table 3: Comparison between Experimental and Control Groups on Various Assessment 

and Outcome Measures. 

Conditions/Measures 

Group N 

Mean 

Rank 

Mann-

Whitney U 

 

p 

Assessment of MMSE Experimental 19 21.00 152.00 0.388 

Control 19 18.00 

Assessment of MAS Experimental 19 19.50 180.00 0.999 

Control 19 19.50 

WMFT-T Pre-Intervention Experimental 19 20.45 162.50 0.587 

Control 19 18.55 

WMFT-T Post Intervention 

 

Experimental 19 18.26 157.00 0.484 

Control 19 20.74 

WMFT-FA Pre-Intervention Experimental 19 17.82 148.50 0.350 

Control 19 21.18 

WMFT-FA Post Intervention 

 

Experimental 19 22.95 115.00 0.056 

Control 19 16.05 

FMA-UE Pre Intervention Experimental 19 18.66 164.50 0.640 

Control 19 20.34 

FMA-UE Post Intervention Experimental 19 21.24 147.50 0.335 

Control 19 17.76 

Note. MMSE = Mini-Mental State Examination; MAS = Motor Assessment Scale: WMFT-

T = Wolf Motor Function Test-Time (Seconds); WMFT-FA = Wolf Motor Function Test-

Factional Ability; FMA-UE = Fugl-Meyer Assessment for Upper Extremity. 
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Figure 2: Graph Showing the Comparison Between Experimental and Control Groups 

on Various Assessment and Outcome Measures.   

 

A Wilcoxon signed-rank test was conducted to compare the mean 

scores on the Wolf Motor Function Test-Time (WMFT-T) between pre-

intervention (M = 40.31, SD = 55.63) and post-intervention (M = 28.62, SD = 

49.01) among the experimental group of 19 stroke subjects. The mean rank of 

the pre-intervention scores was 0.00, while the mean rank of the post-

intervention scores was 8.00. The difference in mean scores was statistically 

significant, z = -3.41, p < .001, indicating a significant improvement in motor 

function following the intervention. The median score for the pre-intervention 

was 3.83, while the median score for post-intervention was 2.27. The range of 

scores on the WMFT-T was from 1.08 to 120.00. The details are shown in 

Table 4 and Figure 4. 
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The Wilcoxon signed-rank test was used to analyze the difference 

between pre-intervention and post-intervention scores on the WMFT-FA 

measure among the experimental group of 19 stroke subjecs. Results showed a 

statistically significant difference in the scores before the treatment (M = 

34.26) and after it (M = 54.74), z = -3.83, p < .001. The median score for the 

pre-intervention assessment was 39.00 and for the post-intervention 

assessment was 61.00, indicating a substantial improvement in fine motor 

function. Additionally, the mean rank for the pre-intervention scores was 

10.00, and for the post-intervention scores was 0.00, suggesting that the post-

intervention scores were significantly higher than the pre-intervention scores. 

The details are shown in Table 4 and Figure 5. 

The results of the Fugl-Meyer Assessment of Upper Extremity (FMA-

UE) pre- and post-intervention for the experimental group were analyzed 

using the Wilcoxon signed-rank test, with a significant decrease in z-score 

from pre-intervention to post-intervention (z = -3.82, p < .001), indicating that 

upper extremity motor function has improved statistically significantly. The 

mean FMA-UE score increased from 80.84 (SD = 24.12) pre-intervention to 

99.63 (SD = 22.78) post-intervention. The median FMA-UE score also 

increased from 86.00 to 108.00, with interquartile ranges of 59.00-96.00 and 
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78.00-117.00 for pre- and post-intervention, respectively. The details are 

shown in Table 4 and Figure 6. 

To compare the Outcome measure Wolf Motor Function Test-Time 

(Seconds) scores Pre and Post Intervention in control group, the Wilcoxon 

Signed Ranks Test was performed. Based on the Wilcoxon signed-rank test, 

there was a significant difference in the WMFT-T scores between pre-

intervention (M = 57.78, SD = 60.65) and post-intervention (M = 57.63, SD = 

60.79) conditions (z = -2.81, p = 0.005). The median score increased from 

3.99 to 3.79 after the intervention, with a large range of scores observed 

(minimum = 0.98, maximum = 120). These findings suggest that in the control 

group the participants also indicated a significant improvement in motor 

function WMFT-T scores. The details are shown in Table 4 and Figure 4. 

To compare the Outcome measure Wolf Motor Functional Test-

Functional Ability scores Pre and Post Intervention in the control group, the 

Wilcoxon Signed Ranks Test was performed. The Wilcoxon signed-rank test 

indicated a statistically significant improvement in scores following the 

intervention (z = -3.32, p < .001). The pre-intervention mean score was 40.16 

(SD = 21.27), while the post-intervention mean score was 42.58 (SD = 21.60). 

The study suggests that the intervention may have a positive effect on upper 
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limb function, as measured by the WMFT-FA, in this sample of participants 

too. The details are shown in Table 4 and Figure 5. 

 

 

To compare the Outcome measure Fugl-Meyer Assessment - Upper 

Extremity scores Pre and Post Intervention in control group, the Wilcoxon 

Signed Ranks Test was performed. The Wilcoxon signed-rank test indicated a 

statistically significant improvement in scores following the intervention (z = -

3.83, p < .001). The pre-intervention mean score was 85.84 (SD = 27.39), 

while the post-intervention mean score was 89.42 (SD = 26.62). The study 

suggests that the intervention may have a positive effect on upper extremity 

function, as measured by the FMA-UE, in this sample of participants too. The 

details are shown in Table 4 and Figure 6. 
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Table 4: Comparison between Experimental and Control Groups based on pre- and post-

intervention in terms of Outcome Measures. 

 

 

 

 

 

 

 

 

Measures Group Condition N M Mean Rank 

Wilcoxon 

signed-rank test 

 

p 

 

 

WMFT-T 

 

Experimental Pre 19 40.31 0.00 -3.41 <.001 

Post 19 28.62 8.00 

Control Pre 19 57.78 0.00 -2.81 .005 

Post 19 57.63 5.50 

 

 

WMFT-FA 

Experimental Pre 19 34.26 10.00 -3.83 <.001 

Post 19 54.74 0.00 

Control Pre 19 40.16 7.50 -3.32 <.001 

Post 19 42.58 0.00 

 

 

FMA-UE 

 

Experimental Pre 19 80.84 10.00 -3.82 <.001 

Post 19 99.63 0.00 

Control Pre 19 85.84 10.00 -3.83 <.001 

Post 19 89.42 0.00 
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Figure 4: Graph showing the comparison of Experimental and Control Groups in terms 

of WMFT-T. 

Figure 3: Graph showing the comparison of Experimental and Control Groups in terms 

of WMFT-FA. 
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Figure 5: Graph showing the comparison of Experimental and Control Groups in terms 

of FMA-UE.   

 

To compare the mean differences of post to pre interventions between 

the experimental and the control group on various outcome measures, the 

Mann-Whitney U tests were performed. All the outcome measures like 

WMFT-T, WMFT-FA, and FMA-UE mean differences between pre to post 

intervention had shown statistically significant differences with level of 

significance < 0.001. This indicates that the overall upper extremity function 

and impairments evaluated by WMFT-T, WMFT-FA, and FMA-UE had 

significantly improved with the experimental group interventions than control 

group interventions. The details are shown in Table 5 and Figure 7. 
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Figure 6: Graph showing the comparison between Experimental and Control Groups on mean 

differences of WMFT-T, WMFT-FA, and FMA-UE pre to post interventions. 

Table 5: Comparison between Experimental and Control Groups on mean differences of 

WMFT-T, WMFT-FA, and FMA-UE pre to post interventions. 

 

Conditions/Measures Group N Mean Rank 

Mann-

Whitney U 

 

p 

WMFT-T mean difference of 

pre to post intervention 

Experimental 19 25.79 61.00 <0.001 

Control 19 13.21 

WMFT-FA mean difference 

of pre to post intervention  

Experimental 19 28.92 1.5 <0.001 

Control 19 10.98 

FMA-UE mean difference of 

pre to post intervention 

Experimental 19 28.32 13 <0.001 

Control 19 10.68 

Note. WMFT-T = Wolf Motor Function Test-Time (Seconds); WMFT-FA = Wolf Motor 

Function Test-Factional Ability; FMA-UE = Fugl-Meyer Assessment for Upper Extremity . 
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CHAPTER V 

5.0 Discussion 
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The current study is one of the unique studies conducted on the stroke 

population in the Kingdom of Saudi Arabia. As per our literature, this is one 

of the first studies conducted to see the effect of MT on improving upper 

extremity motor function here. The present research also found interesting 

improvements in the experimental group on upper extremity impairments 

assessed by the FMA-UE scale and motor function assessed by WMFT. The 

combination of CPT and MT provided superior improvements in chronic 

stroke upper extremity function in comparison to the CPT alone in the control 

group. 

 

Chan and Au-Yeung conducted a study similar to the current one on the 

stroke population, and their outcomes were like current study. In their study, 

the FMA-UE scale scores of the MT group were changed from pre- to post-

intervention with a mean (SD) of 19.2(16) to 34.4(18.9), respectively, and in 

the control group, they were changed from pre- to post-intervention with a 

mean (SD) of 21.7(15.1) to 38(18.2) respectively (Chan & Au-Yeung, 2018). 

In the current study, the FMA-UE scale scores of the MT group were changed 

from pre- to post-intervention with a mean (SD) of 80.84(24.12) to 

99.63(22.78), respectively, and in the control group, they were changed from 
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pre- to post-intervention with a mean (SD) of 85.84(27.39) to 89.42(26.62) 

respectively. 

Along with the FMA-UE scale, the Chan and Au-Yeung study also has 

WMFT, both time and functional ability scores, as an outcome measure. In 

their study, the WMFT time scores of the MT group were changed from pre- 

to post-intervention with a mean (SD) of 92.2 (37.8) to 61.7(44.9), 

respectively, and in the control group, they were changed from pre- to post-

intervention with a mean (SD) of 77.6(39.2) to 49.4(39.2) respectively (Chan 

& Au-Yeung, 2018). Whereas, in the current study, the WMFT time scores of 

the MT group were changed from pre- to post-intervention with a mean (SD) 

of 40.31 (55.63) to 28.62(49.01), respectively, and in the control group, they 

were changed from pre- to post-intervention with a mean (SD) of 57.78(60.65) 

to 57.63(60.79) respectively. 

The WMFT functional ability scores assessed by Chan and Au-Yeung 

study were of average values of 0-5 Likert scale; thus, their scores ranged 

between 0-5, whereas the current study had measured WMFT functional 

ability scores as a total of all the question not as mean resulting in the scoring 

of 0-75. In their study, the WMFT functional ability scores of the MT group 

were changed from pre- to post-intervention with a mean (SD) of 1.4 (0.6) to 

2.5(1.4), respectively. In the control group, they were changed from pre- to 
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post-intervention with a mean (SD) of 1.8(0.7) to 2.8(1.4), respectively (Chan 

& Au-Yeung, 2018). Whereas, in the current study, the WMFT functional 

ability scores of the MT group were changed from pre- to post-intervention 

with a mean (SD) of 34.26 (13.40) to 54.74(17.36), respectively, and in the 

control group, they were changed from pre- to post-intervention with a mean 

(SD) of 40.16(21.27) to 42.58(21.16) respectively. 

Both the control and experimental groups improved significantly from 

pre- to post-interventions in both studies on FMA-UE, WMFT-T, and WMFT-

FA with p value < 0.05. However, the Chan and Au-Yeung study did not show 

a significant difference between the control and experimental groups' mean 

pre- and post-intervention differences (Chan & Au-Yeung, 2018). In contrast, 

the current study showed a statistically significant difference between the 

group's mean differences of pre to post-interventions for all three outcome 

measures, that is, FMA-UE, WMFT-T, and WMFT-FA. The reasons for these 

differences could be due to the following reasons. First, the duration of the 

treatment in the current study was six weeks, and in the comparison study, it 

was only four weeks. Second, the mean age of the subjects involved in the 

current study was 54.97 (7.11), whereas the mean age of the subjects involved 

in the comparison study was 65.3 (11.8). Third, the duration of stroke in the 

current study was chronic cases with a mean of 20.24 (28.88) months, whereas 
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the duration of the stroke in the comparison study was acute with a mean of 

13.9 (6.7) days. Hence the probable reasons for these differences could be 

attributed to the duration of intervention, age of the subjects and duration of 

stroke involved in both studies. 

The current study's WMFT-FA and FMA-UE scores were compared to 

three previous studies conducted on the stroke population using MT as a 

treatment intervention. In the first study by (Waghavkar & Ganvir, 2015), the 

FMA-UE scores were very low compared to current study because they took 

only the hand component of FMA-UE. In contrast, in the current study, we 

have considered all the FMA-UE scores, which total 126; there is a huge 

difference in the numbers. Similarly, even in the WMFT-FA, the mean scores 

were low in Waghavkar and Ganvir's study; this is also due to testing only 

hand components of the WMFT-FA scale than the whole scale score, which is 

a total of 75 scores. Moreover, the subjects included in the Waghavkar and 

Ganvir study were of acute and sub-acute populations, and in current study, 

the subjects were of chronic stroke. However, there is a statistically significant 

improvement in both the studies' experimental groups, pre- and post-MT 

intervention, with a p-value < 0.05. 

The second study by (Bai et al., 2019) was conducted on the stroke 

population using MT and they had three groups in their study. In group one, 



 

89 | P a g e   

the intervention was movement-focused MT (MMT); in group two, the 

intervention was task-focused MT (TMT); and in the third group was a control 

group including conventional physical therapy. However, the mean scores of 

FMA-UE were lower in number than in the current study because, in this 

study also, the total score considered for FMA-UE was 66. In contrast, in the 

current study, current study included all the components of the FMA-UE scale 

that scored 126. 

However, the Bai et al. study only had statistically significant 

improvements in the FMA-UE score and not in the other outcomes, including 

WMFT-FA. Current study had significant improvements in both scales, which 

can be attributed to the following reasons. First, the duration of the treatment 

in the current study was six weeks, with each session 45 minutes, and in the 

Bai et al. study, it was only four weeks, with each session 30 minutes. Second, 

the age of the subjects involved in the current study was with in 65 years, 

whereas the age of the subjects involved in the Bai et al. study was greater 

than 65 years, and as the age increases, the chances of improvements will 

become less in the stroke population (Ashrafi et al., 2022; Bai et al., 2019; 

Paolucci et al., 2003). Third, the duration of stroke in the current study was 

chronic cases with a mean of 20.24 (28.88) months, whereas the duration of 

the stroke in the Bai et al. study was acute and sub-acute, ranging from two to 
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three months in both the groups. Hence, the probable reasons for these 

differences could be attributed to the duration of intervention, the subjects' 

age, and the stroke duration involved in both studies. 

 

Another interesting phenomenon observed in comparing the two studies 

was improvements in the outcome measures. In the (Bai et al., 2019) study, 

there were improvements only in the FMA-UE scale than remaining all the 

scales. The FMA-UE majorly focuses on the impairment section of the ICF 

model than the activity and participation. Hence, the intervention was only 

four weeks with half an hour of treatment on the older acute stroke population. 

Their improvements were limited in enhancing impairments alone. Whereas, 

in the current study, the six weeks of 45 minutes interventions on a 

comparatively younger aging population combining MT and CPT would have 

improved the functional level and the impairment level of outcomes. 

 

In the third study conducted by (Yoon et al., 2014) the MT group 

WMFT-FA scores and FMA-UE scores were similar to that of the current 

study experimental group values and improvements. Moreover, combining 

CIMT, CPT, and MT enhanced the effect and led to improvements. These 

improvements could be due to the intensive therapy of seven hours and ten 
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minutes of training, including two hours in the physical therapy ward and four 

hours of in-patient rehabilitation therapy CIMT plus 30 minutes of MT and 

another 40 minutes of CPT leading to improvements. More details of the 

individual studies’ WMFT-FA and FMA-UE scores can be found in the 

appendix 14. 

 

Current study has compared eight studies' effects of MT on stroke 

subjects with upper extremity impairments measured by the FMA-UE scale 

(Lin et al., 2014; Manzoor et al., 2021; Michielsen et al., 2011; Pan et al., 

2021; Prasetyaningsih & Kurniawan, 2021; Nelakurthy et al., 2021; Wu et al., 

2013; Zhang et al., 2021). Compared to current study, all the remaining 

studies had fewer total scores and their post FMA-UE minimum to maximum 

mean±SD scores were ranging from 20.0 ± 5.1 to 60.13 ± 3.27. Whereas, in 

the current study post FMA-UE mean±SD scores ranging from 89.42 ± 26.62 

to 99.63 ± 22.78 and these differences were possibly due to the following 

reasons. Most of them considered acute and sub-acute cases, whereas current 

study considered chronic cases. Second, most of the studies did not consider 

whole FMA-UE scores like current study, where it had considered a total 

score of 126 for evaluation. In contrast, the comparison studies considered 

only part of the scale scores. Third, the duration of intervention in most of the 
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studies was four weeks compared to current study, where it had six weeks. 

Finally, as in most comparison studies, current study experimental group 

combined CPT with MT. More details of the individual studies’ FMA-UE 

scores can be found in the appendix 15. 

 

As per the above discussion, the researcher noticed that the MT 

compared to CPT had special effects. As per another study (Hamzei et al., 

2020), the anatomical basis of mirror therapy improvements studied on MRI 

and fMRI revealed the following improvements. They observed an activation 

of the sensory-motor cortex during passive movements and actions of the 

affected limb. At the same time, MT fMRI found activation of the ventral 

premotor cortex and Broadman area number 46, 45, and 44. This indicates 

neuronal activation during the MT and is a potential reason for establishing 

new neuronal connections. 

The fundamental principle of neuromodulation in MT was the 

activation of mirror bimodal visuomotor neurons. When a person sees the 

movement of normal extremities on the affected side, mirror it will cause 

activation of these mirror neurons in the primary motor cortex and thus 

facilitating the neuronal connections required for these movements. Repeated 
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practice of this movement will reorganize the neuronal connections and 

enhance the movement potentials (Jaafar et al., 2021; Prasetyaningsih & 

Kurniawan, 2021). 

The researcher believe the CPT used in the current study has fixed 

musculoskeletal issues like muscle tightness, lack of range of motion, 

spasticity, and muscle strength concerns. After managing these physical 

issues, practicing neuronal training by mirror therapy would have 

complimented the improvement resulting in enhancement of the motor 

function. 
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CHAPTER VI 

6.0 Conclusion 
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Six weeks of 18 sessions of control group (CPT treatment) and 

experimental group (MT combined with CPT treatments) of 45 minutes 

sessions were effective in improving impairments and functions among the 

chronic stroke subjects. However, when comparing the experimental group 

with the control group, the improvements in the FMA-UE scores, WMFT 

time, and functional ability scores were statistically significant with a p-value 

< 0.05. This indicates that combining CPT with adjuvant therapies like MT 

can obtain promising recovery among chronic hemiplegic subjects regarding 

upper extremity impairments and motor function. 

 

6.1 Limitations and Future Suggestions 

This study was focused on chronic cases, and most of the previously 

conducted studies were on acute and sub-acute stroke cases; however, the 

chronic stroke subjects immediately after six months were rarely studied; 

hence future studies can consider this population to see the effects of MT. 

Moreover, the Mirror therapy was conducted only for the Upper extremity, 

and as per the current recommendations, it can apply to the lower extremity 

also and which can be studied in upcoming studies. The outcome measures 

used were more of measuring impairments and functional components; 
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however, as per the ICF model incorporating the participation and quality of 

life measurements may provide a more detailed understanding of MT. 

Furthermore, currents study lacks post-study follow-up, and future authors 

should consider the post-study follow-up to see the maintenance of function 

post-treatment period.  
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 المستخلص 

مليون شخص في العالم من السكتة الدماغية سنوياً،    ١٥تشكل السكتة الدماغية خطرًا بالغاً على التروية الدماغية ويعاني    :الخلفية

(.   ADLوالمشكلة الأكثر شيوعاً بعد السكتة الدماغية هي ضعف أو شلل جانب واحد من الجسم والذي يعطل أنشطة الحياة اليومية )

هدفت الدراسة    الهدف: د العلاجات البديلة التي تعتمد على تفاعل مدخلات الحس البصري العميق.( أحMTويعد العلاج بالمرآة )

بين   الحركية  والوظيفة  العلوية  الأطراف  ضعف  تحسين  في  التقليدي  الطبيعي  العلاج  مقابل  بالمرآة  العلاج  فعالية  تحديد  إلى 

شخصًا مصاباً    ٣٨على    نضبطة المعشاّه جريت هذه التجربة المأ    العينة والطريقة: الأشخاص المصابين بالشلل النصفي الطولي.

بشلل نصفي طولي مزمن، وتم تخصيص العينة للمجموعات القياسية أو التجريبية بشكل عشوائي، حيث تتكون كلتا المجموعتين 

التجريبية علاجًا بالمرآة إضافة    بينما تلقت المجموعة  (،CPTشخص.  وقد تلقت المجموعة القياسية علاجًا فيزيائياً تقليدياً )  ١٩من  

العلاج   مدة  كانت  التقليدي.   الفيزيائي  العلاج  أسابيع.     ٤٥إلى  ستة  ولمدة  الأسبوع،  في  جلسات  ثلاث  بمعدل  جلسة،  لكل  دقيقة 

( المصغر  العقلية  الحالة  اختبار  الأولي  للتقييم  )MMSEاستخدم  المعدل  أشوورث  ومقياس   )MAS التدخل قبل  ما  تقييم  وتم    .)

( واختبار FMA-UEللطرف العلوي )  Fugl-Meyerالعلاجي وبعده لضعف الأطراف العلوية والوظيفة الحركية باستخدام تقييم 

 ٣٨اشتملت العينة على    النتائج: ة.  ( والذي يشمل نتائج كلا من الوقت والقدرة الوظيفيWMFTوولف لتقييم الحركة الوظيفية )

 ١٠الإقفارية ومنهم مصاب بالسكتة الدماغية    ٢٨ومن بين هؤلاء     عامًا.  ٥٤.٩٧عمر  أنثى بمتوسط    ١٢وذكر    ٢٦منهم  شخصًا  

. عند وعند مقارنة النتائج بما قبل التدخل العلاجي وبعده، تحسنت المجموعات التجريبية  النزفيةالمتبقية يعانون من السكتة الدماغية  

ك حيث  ملحوظ  بشكل  قيمة  والقياسية  التجريبية    ٠.٠١  <  pانت  المجموعة  في  التحسن  قارنا  وعندما  الثلاثة.   النتائج  جميع  في 

أي    الثلاثة،في جميع النتائج    ٠.٠١أقل من    pلوحظ لدى المجموعة التجريبية فرق ذو دلالة إحصائية مع قيمة    القياسية،بالمجموعة  

(FMA-UE ( وَ   )WMFT.الوظيفية والقدرة  الوقت  لكلًا من  الطبيعي    الخلاصة: (  العلاج  إلى  بالمرآة إضافةً  العلاج  أن  اتضح 

دقيقة لكل جلسة بأن لها الدور في تحسن المجموعة   ٤٥جلسة بمعدل ثلاث جلسات لمدة  ١٨التقليدي خلال ستة أسابيع والاي شملت 

سية. درجات التقييم لحالات الضعف والتي التجريبية بشكل فائق مقارنة بجلسات العلاج الطبيعي التقليدية وحدها في المجموعة القيا

متضمناً الوقت والقدرة الوظيفية   WMFTوالوظيفة الحركية التي تم تقييمها بواسطة مقياس  FMA-UEتم تقييمها بواسطة مقياس 

 ٠.٠٥ < pكانت أعلى بشكل ملحوظ في المجموعة التجريبية عن المجموعة القياسية بقيمة 

 الكلمات الرئيسية: 

 السكتة الدماغية، الشلل النصفي الطولي، العلاج بالمرآة، الحركة الوظيفية. 
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