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Abstract

Stroke is the second most common cause of death and the leading cause of 
disability in Europe. Rehabilitation is probably one of the most important phases 
of recovery for many stroke survivors. There are many different methods in 
stroke rehabilitation. This review included stroke rehabilitation methods that are 
used generally in the last decade. 
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of the central nervous system. Bobath aims to reduce spasticity and 
synergies by using inhibitory postures and movements in order to 
facilitate normal autonomic responses [4]. 

Despite popular of clinical use, its effectiveness is questionable. Paci 
examined “whether there was evidence to accept neurodevelopmental 
treatment as an effective approach. A systematic literature search was 
undertaken and results show no evidence proving the effectiveness 
of neurodevelopmental treatment or supporting neurodevelopmental 
treatment as the optimal type of treatment” [5,6]. 

Hafsteinsdo’ttir, et al. investigated the effects of NDT on the 
functional status and quality of life of patients with stroke during 
one year after stroke onset. 223 patients were included in the NDT 
group and 101 of patients in the conventional treatment group. The 
NDT approach was not found more effective in the care of stroke 
patients in the hospital setting [7]. In a systematic review that 16 
studies involving 813 patients with stroke were included and, was 
found Bobath Concept is not superior to other approaches [6]. 
Requirements for further research are suggested.

Constraint-induced movement therapy
Constraint-induced movement therapy (CIMT) is a treatment 

technique for upper extremity rehabilitation among stroke patients 
that have hemiplegia and aims to increase functional use of the 
impaired upper extremity. The CIMT was developed by theory of 
monkeys that occurred learned nonuse after stroke [8-10]. CIMT has 
involved the constraining use of the unaffected upper extremity by a 
resting hand splint and sling for a period of approximately for 90% 
of waking hours, 2 weeks while giving the affected arm substantial 
practice in a variety of motor tasks. Wolfgang, et al. examined CIMT 
effectiveness in 15 chronic stroke patients. They were given CIMT, 
involving restriction of movement of the intact upper extremity by 
placing it in a sling for 90% of waking hours for 12 days and training 
of the more affected extremity for 7 hours in a day. Patients showed a 
significant and very large degree of improvement from before to after 
treatment on a laboratory motor test and on a test assessing amount 
of use of the affected extremity in activities of daily living in the life 
setting. The results indicate that CIMT is an effective and mostly 
preferred method for improving the rehabilitation of movement of 
the affected upper extremity in chronic stroke patients [11]. 

Hydrotherapy
Mobility can be improved with hydrotherapy exercises for 

Introduction
Stroke is caused when an artery carrying blood from heart to an 

area in the brain blockage or bleeding thereby preventing delivery of 
oxygen and nutrients to the brain. Stroke is the second most common 
cause of death and the leading cause of disability in Europe [1]. The 
number of survivors from the stroke increased by the improved 
technology of intensive care units. The numbers of patients with 
moderate or severe disabilities who are then dependent on others 
to carry out daily living activities need more rehabilitation and so 
require more number of rehabilitation team staff [2].

Stroke is an expensive disease. The burden of stroke is considerable 
in a population and individual level. In a study aimed to quantify the 
annual cost of illness of stroke to the United Kingdom economy, it 
was found treatment costs accounting for approximately 5% of total 
United Kingdom National Health Service costs [2]. 

Stroke is a complex of motor, sensory, visual and cognitive 
impairments. So the rehabilitation program should include all the 
impaired functions. Multidisciplinary stroke rehabilitation is the 
corner stone of high-quality stroke care. Stroke teams are larger 
than many health care teams because stroke is a complex disease 
[3]. Nurse, physiotherapist, occupational therapist, speech-language 
pathologists, neurologist, neurosurgeon that are specialized in stroke 
should be in the rehabilitation team.

Rehabilitation is one of the most important phases of recovery 
for many stroke survivors. Rehabilitation begins in the acute-
care hospital after the person’s vital conditions stabilized and 
continues a lifetime. There are many different methods for stroke 
rehabilitation. Neurodevelopmental Therapy, Mirror Therapy, 
Neuromuscular Electrical Stimulation, Tele-Rehabilitation, 
Hydrotherapy, Constraint-Induced Movement Therapy are the most 
popular methods. We conducted a literature review of rehabilitation 
interventions on stroke patients.

Neurodevelopmental treatment
Neurodevelopmental Treatment (NDT) is a rehabilitation 

approach that is designed according to the International 
Classification of Functioning Disability and Health and used in the 
care of stroke patients for last 50 years. NDT or Bobath is a problem-
solving approach to the assessment and treatment of individuals with 
impaired of function, movement, and postural control due to a lesion 
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stroke patients that they are able to perform activities in the pool 
that they are unable to perform on dry land. Zhu, et al. investigated 
the effectiveness of hydrotherapy in a total of 28 participants with 
impairments in walking and controlling balance. 14 of them were 
assigned to a land-based therapy and 14 of them to hydrotherapy. 
The results of this study suggest that a relatively short program (four 
weeks) of hydrotherapy exercise resulted in a large improvement in 
a small group of individuals with relatively high balance and walking 
function following a stroke [12].

Mirror therapy
It has been used a method as “re-train the brain” as a means to 

enhance upper-limb motor function following stroke. During mirror 
therapy, a mirror is placed in the patient’s mid-sagittal plane and, 
the patient sees the reflection of the unaffected limb positioned as 
the affected limb in the mirror. This arrangement is suited to create 
a visual illusion and by this, the brain sees such effected limb moving 
normally. Some of the effects of mirror therapy on the brain have 
already been demonstrated in the literature. Thieme, et al.’s research 
included 14 studies with a total of 567 participants, which compared 
mirror therapy with other interventions. When compared with all 
other interventions, mirror therapy was found to have a positive 
significant effect on motor function and activities of daily living 
[13,14]. 

In a randomized controlled study, patients were randomized to 
treatment and control groups. The treatment group was given mirror 
therapy for 1-2 hours/day for 5 days/week, for 4 weeks period with 
limb activation and the control group received only limb activation. 
It was found that mirror therapy with limb activation is more effective 
in improving unilateral neglect in stroke patients [13,14]. 

Neuromuscular electrical stimulation 
Since the early 1960s, Neuromuscular Electrical Stimulation 

(NMES) has been used to support the rehabilitation of stroke patients. 
In sports medicine, NMES has been used for muscle strengthening, 
maintenance of muscle mass. In stroke mostly used to facilitate motor 
learning in ankle dorsiflexion and wrist extension [15]. 

Drop-foot and gait dysfunction are the most permanent problems 
in stroke. NMES improves gait speed in subjects post stroke and 
activates the use of external muscle stimulation to correct drop-foot. 
Also, inhibit spasticity. A muscle amplifier improves adequate ankle 
movement for upright stance during postural perturbations. It also 
has been shown to be beneficial in reducing shoulder subluxation. 
Kimberley, et al. defined that the mechanism of benefit of NMES is 
unknown, but increased synaptic effectiveness has been suggested 
[15]. 

Telerehabilitation
Telerehabilitation (TR) can contribute to ensuring that patients 

receive the best care at the right time. “TR is the use of telehealth 
technologies to provide distance support, rehabilitation services 
and information exchange between people with disabilities and 
their clinical providers”. “Information and communication 
technologies are used to facilitate communication between the 
healthcare professional and the patient in a remote location. The 
use of telerehabilitation is becoming more viable as the speed and 
sophistication of communication technologies improve” [16,17].

In a study 52 patients were included and the multifaceted 
stroke telerehabilitation intervention effects on physical function 
and, disability researched. A significantly improvement in physical 
function, with improvements persisting up to 3 months after 
completing the intervention was found [17].

Virtual reality
Virtual Reality (VR) has emerged as a new treatment approach in 

stroke rehabilitation. This approach may be advantageous because it 
provides the opportunity to practice activities that cannot be practiced 
within the clinical environment. There are many different problems 
in the clinic such as time of the patient and the therapist, lack of 
motivation and materials. Furthermore, virtual reality programs are 
often designed to be more interesting and enjoyable than traditional 
therapy tasks [18]. “VR exercise applications have the potential 
to apply relevant concepts of neuroplasticity such as repetition, 
intensity, and task-oriented training of the paretic extremity” [19]. 

Laver, et al. included 10 randomized controlled trials comparing 
VR with an alternative intervention or no intervention in people 
diagnosed with stroke. Results showed a statistically significant effect 
on arm function. But they did not find virtual reality and interactive 
video gaming is better than conventional therapy [16,18].

Somatosensorial rehabilitation
The somatosensorial deficit is among the most frequent and 

neglected outcomes of cerebral lesions. Sensorial dysfunction affects 
the motor function. The somatic sensation is impaired in 60% of 
stroke patients. The most evident consequences of the somatosensory 
deficit are deficits in tactile recognition and manipulation of objects. 
But sensorial assessment and rehabilitation can’t take place in the 
rehabilitation program and mostly neglected by the clinicians. There 
are little studies about sensorial rehabilitation and there are not 
standard and evidence-based methods in sensorial rehabilitation [20-
22].

Smania, et al. examined the effectiveness of sensorial rehabilitative 
training program for deficits in somatic sensation and motor 
control of the hand in patients with pure sensory stroke. Thirty 
treatment sessions, each lasting 50 minutes, were performed. Possible 
effectiveness of the training program for treating somatic and motor 
control deficits of the hand in patients with cortical or subcortical 
pure sensory stroke was found [22].

Yoga
 “Yoga is a philosophical system that originated in India 

approximately 4,000 years ago, and it was primarily intended as a 
means toward increasing self-awareness” [23]. Yoga is a method of 
alternative medicine and there are many studies about alternative 
medicine for stroke in the literature. In some studies it was defined 
that yoga had positive effects on motor and cognitive functions [24-
26]. Lazaridou, et al. reported that yoga could be clinically valuable 
self-administered intervention options for stroke rehabilitation. Five 
randomized controlled clinical trials and four single case studies were 
examined in a review. They declared that studies reported positive 
results, including improvements in cognition, mood, and balance 
and reductions in stress [24]. Arlene, et al. Panned a pilot study to 
examine the efficacy of yoga after stroke. They randomized the groups 
as control, group yoga, group yoga plus home yoga. There were no 
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significant differences between control (n=10) and yoga (n=37) 
groups in baseline or follow-up scores. However, using within-group 
comparisons, yoga group data demonstrated significant improvement 
in balance [25]. Lynton, et al. conducted a study in which stroke 
victims participated in a regular yoga practice. In their study the 3 
participants attended yoga classes twice a week for 12 weeks, before 
and after which they were tested on the O’Connor Tweezer Dexterity 
test, a timed test where the participant places pins in a Peg-Board with 
tweezers, and the Boston Aphasia Exam for speech. All 3 participants 
showed improvement on both measures [23]. Yoga has positive 
effects on stroke patients in many factors. So Yoga should be included 
in the routine stroke rehabilitation. 

Conclusion
Between 55% and 75% of survivors continue to experience motor 

deficits associated with reduced quality of life [27]. Rehabilitation is 
the companion of the stroke patients for a lifetime. Stroke patients 
have a different level of motor, sensorial, cognitive problems. 
There are many different methods for stroke rehabilitation. Stroke 
rehabilitation should be holistic and all the symptoms should be 
rehabilitated. The goals of rehabilitation should be to help survivors 
to become as independent as possible and to attain the best possible 
quality of life by using different methods.

Summary
Rehabilitation is one of the most important phases of recovery 

for many stroke survivors. There are many different methods 
for stroke rehabilitation. Neurodevelopmental Therapy, Mirror 
Therapy, Neuromuscular Electrical Stimulation, Tele-Rehabilitation, 
Hydrotherapy, Constraint-Induced Movement Therapy are the most 
popular methods.
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