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Stroke is a global health problem. It is 
the fourth leading cause of death and 

the fifth leading cause of disability in India 

(1). The impact of Stroke is widespread both 
in developed as well as developing coun-
tries. Stroke can lead to death or physical 
and cognitive impairments and can have  
significant psychological and social implica-
tions (2). 

Stroke affects not only the survivors but 
also the carers and family, and their quality 
of life, physically, mentally, and economical-
ly. Even though, the acute management of 
stroke has tremendous advancements in re-
cent years, still one-third of stroke survivors 
end up with moderate to severe disability (3). 
Post-stroke impairments limit the ability of 
stroke survivors to independently perform 
their activities of daily living and also restrict 
them from effective participation in family 
and social roles (4). Hence, Rehabilitation is 
essential as a continuum of stroke care.

What is Stroke Rehabilitation?

Stroke Rehabilitation is evidence-based 
and early admission to stroke rehabilitation 
units can enhance functional outcomes.  
World Health Organisation defines Rehabil-
itation as “a set of interventions designed to 
optimize functioning and reduce disability 
in individuals with health conditions in in-
teraction with their environment” (5). 

According to American Heart Associa-
tion(AHA), Rehabilitation services are pro-
vided by a multidisciplinary team, involving 

Physiotherapists, Occupational therapists, 
Speech and language pathologists, nurs-
ing staff, Psychiatrists, Psychologists, Social 
workers, Orthotists under the leadership of 
physicians trained in Physical Medicine and 
Rehabilitation (Physiatrist) (6).

Consultation with Rehabilitation 
Physician (Physiatrist)

AHA/ ASA group had put strong recom-
mendations with evidence level of 1A for 
early referral and consultation by physicians 
trained in Physical Medicine and Rehabilita-
tion (PM&R) during acute stroke care ideal-
ly within 24 hours of stroke. Rehabilitation 
physician services provided from the initial 
visit in acute stroke care unit may need to 
be extended to the rest of the living years 
of stroke survivors (7). In an uncomplicated 
stroke, acute care led by a neurologist may 
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be as short as 4 days. Subsequently, patient care respon-
sibility is with Physiatrist, which should be continued 
through subacute to long term care (8).

Rehabilitation Settings

The stroke Rehabilitation components can be categorized 
into the following settings based on timing, resource allo-
cation, and service provision (9).

o  	 Early Rehabilitation (Acute & Hyperacute phase)

o  	 Sub-acute Rehabilitation

o  	 Outpatient Rehabilitation 

o  	 Home based or Community based Rehabilitation

o  	 Long term and sustained Rehabilitation 

Early Rehabilitation

The focus of a physiatrist is on assessment of impairments 
and management planning to reduce the disability im-
pact. Rehabilitation provided immediately after stroke in 
an intensive care set up is referred as hyper acute care. 
Ward based or step-down care based rehabilitation ser-
vices fall into acute category (10).

The Physiatry consultation during acute care, ends with 
recommendation for appropriate level of care transition 
from acute care. In Indian settings, the transition can be to 
an inpatient institutional based rehabilitation, outpatient 
rehabilitation or home/ community based care (11). Early 
rehabilitation focuses on NHSS review and recovery es-
timation categorization, assessment of stroke risk factors 
and secondary stroke and DVT prophylaxis.  Evaluation 
and management of cognitive and perceptual disorders, 
mental health, communication and dysphagia are also 
focussed. During this period, care is given for adequate 
nutrition, skin integrity, bowel and bladder function, self-
care and mobility. It is also equally important to ensure 
caregiver availability, caregiver and patient education 
and provision of assistive devices, durable medical equip-
ments and orthotic services. 

Sub-Acute Rehabilitation

Sub-acute Rehabilitation is the most challenging, intense 
and customized to individual patients. Inpatient Rehabil-
itation Facility (IRF) is the mainstay of sub-acute rehabili-
tation. IRF should provide hospital level care 24/7 under 
the expertise of rehabilitation physician involving coordi-
nated, multidisciplinary rehabilitation team. IRF is recom-
mended when stroke survivor attains medical stability to 
tolerate 3 hours of therapy 5 days /week. IRF should be 
prioritised to stroke survivors in whom with a reasonable 
length of time, significant improvement is expected (12).

Inpatient Rehabilitation Facility (IRF)-  
is it needed for all stroke survivors? 

Not all patients with stroke require IRF services. For stroke 
survivors, with moderately severe stroke, utilization of 
IRF facilities does improve functional outcome compared 
with conventional stroke care, with level 1A evidence. 
Mild disability will have good outcome, whether we do 
only exercise physiotherapy or rehabilitation. Post stroke 
with mild disability functional outcomes are not influ-
enced by site of rehabilitation. Hence depending on the 
disability and availability of resources OP/ Home based/
Community based Rehabilitation can be chosen. Rehabil-
itation physician has to overlook all this service provision 
at regular intervals for optimal functional outcomes (12).

Gap in Stroke Rehabilitation service  
provision and utilization

Rehabilitation being the primary service for recovery in 
stroke survivors, practice guidelines for this is well estab-
lished. Still stroke survivors often does not receive the 
standard of care consistent with these guidelines (13). Even 
though, the awareness of stroke and acute care has im-
proved drastically the awareness regarding rehabilitation 
is still lacking and this results in underutilization of reha-
bilitation services in India. Affordability is another major 
challenge as health insurance coverage is very minimal 
(14). Stroke survivors may end up with fragmented sys-
tem of care provided by therapists or by complementary 
or alternative medicine providers rather than a rehabilita-
tion physician driven comprehensive care (14).

Neuroplasticity 

Ischemic damage to the brain leads to spontaneous neu-
roplasticity in perilesional tissue, promoting map reorga-
nization and rewiring, aiding post stroke recovery (15). It is 
the rationale behind the rehabilitation and task oriented 
training. Mechanisms underlying the neuroplasticity are 
neurogenesis, gliogenesis, axonal sprouting, and the re-
balancing of excitation and inhibition in cortical networks. 
A meta-analysis of neurophysiological and neuroimaging 
studies has reported that neural changes in the sensorim-
otor cortex of the affected hemisphere accompany the 
gains in functional paretic upper extremity movements 
achieved with task-specific training (16). To create an al-
ternative functional ensemble with the neurons that are 
still viable in brain after the stroke, recruitment of both 
spared neurons in the lesioned hemisphere and undam-
aged neurons in the intact hemisphere may be used to 
control the execution of movements after stroke. This 
has been postulated to occur via the unmasking of latent 
synaptic connections because of the down-regulation of 
inhibitory mechanisms and synaptogenesis both within 
the lesioned hemisphere and in the intact hemisphere (16). 
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CPASS trial demonstrated that there was superior recov-
ery in ischemic or hemorrhagic stroke survivors, who 
were admitted in inpatient rehabilitation at 2-3 months 
compared with therapy given at 12 months, also the 
same effect was not noted when therapy was initiated at 
6 months post-stroke (17). Neuroplasticity is noted to be 
occurring mostly in the first six months post stroke.

Prevention of complications

In the initial period, aim is to prevent complications like 
pressure injuries, contractures, malnutrition, dehydration, 
excessive muscle wasting, urinary tract infections, pneu-
monia and overdependence on ancillary devices such as 
urinary catheter, tracheostomy tube and feeding tube. 
Daily stretching of hemiplegic limbs is recommended 
to prevent joint contractures. Proper positioning of the 
hemiplegic shoulder for a maximum of 30 minutes each 
day is beneficial (18). Adequate resting hand splints and an-
kle foot orthosis, also standing at a tilt table 30 minutes 
per day are useful in preventing contractures (19). Early 
mobilization after stroke is recommended in many clini-
cal guidelines to avoid complications. The AVERT (Avery 
Early Rehabilitation Trial), a randomized controlled trial 
of efficacy and safety of very early mobilization within 24 
hours of stroke onset, showed that early mobilization was 
associated with a reduction in the odds of a favourable 
outcome at 3 months (12). 

Cognitive impairment

Cognitive impairments affects almost one third of the 
stroke survivors at 3 and 12 months after stroke (20). 
Assessment tools commonly used in our department 
are Montreal Cognitive Assessment (MoCA) and Adden-
brook’s Cognitive Examination (ACE III). Multiple domains 
of cognition like delayed memory, attention, visuospatial 
and executive function are assessed. Treatments are fo-
cussed in restorative strategies to reestablish cognitive 
activity with the aids of computers, books, games, virtu-
al reality gaming technology. Also, use of compensatory 
strategies, like diary, reminders, paging systems, electron-
ic voice organisers etc. Pharmacotherapy for cognitive 
enhancement includes Citicoline, SSRIs, Memantine, Do-
nepezil and Rivastigmine  (21,22).

Depression

Depression has been reported in 33% of stroke survivors, 
which has negative effects on functional recovery and 
also effective participation in rehabilitation. Post stroke 
depression is treatable with antidepressants like Selective 
Serotonin Reuptake Inhibitors and Tricyclic antidepres-
sants along with physical exercise (12). Post stroke depres-
sion needs to be differentiated from post stroke apathy, 
pseudobulbar affect, Catastrophic reaction, demoraliza-
tion and adjustment disorder (23).

Perceptual disorders

All stroke survivors with suspected perceptual impair-
ments (visuo-spatial impairment, agnosias, body schema 
disorders, neglect and apraxias) should be assessed (24). 
Perception may be impaired in about 70% of stroke survi-
vors leading to distress, increased dependence and poor 
quality of life (25).

Interventions are most often found to be given directly 
by hospital care providers as well as those using technol-
ogy-based devices and specialist equipments like robot- 
assisted gait training, virtual reality, aquatic based exer-
cises, mirror therapy etc. (26).

Hemiplegic shoulder pain

Shoulder pain after stroke is common and multifactorial. 
It can be due to motor weakness, resulting in shoulder 
subluxation, spasticity, shoulder tissue injury, abnormal 
joint mechanics, complex regional pain syndrome (CRPS) 
and central nociceptive hypersensitivity (12). Proper po-
sitioning of hemiplegic shoulder with shoulder slings, 
lap trays in wheelchair, maintenance of shoulder range 
of motion, motor retraining, surface electrical stimula-
tions- NMES and TENS, Acupuncture are interventions to 
prevent and treat pain in hemiplegic shoulder. Care to be 
taken to avoid aggressive range of motion and overhead 
pulley exercises. Corticosteroid injections into glenohu-
meral joint and subacromial space, botulinum injections 
to shoulder musculature, Suprascapular nerve block, stel-
late ganglion block are interventions to treat and reduce 
shoulder pain (27–29).  CRPS and central stroke pain can be 
managed by pharmacotherapy comprising of antidepres-
sants and anticonvulsants.

Motor cortex stimulations with surgically implanted dural 
electrodes have shown pain reductions for up to 2 years 
after implantation in central pain, but is associated with 
several complications (30).

Mobility

Recovery or restoration of motor power and ambulation 
is one of the primary goal after stroke. Literature shows 
that mechanically assisted walking with body weight 
support was found to be more effective than overground 
walking training (31). Lokomat, Gait trainer GT-1, G- gai-
ter and Autoambulator are few Robotic and electrome-
chanics assisted training devices. They provide intensive, 
repeatable, task specific training (15). Electromyographic 
feedback and Virtual reality provide the stroke survivor 
with feedback of their muscle activity and also to do spe-
cific task practice in a computer generated visual environ-
ment (32,33). Dextroamphetamine, Levodopa, Methylphe-
nidate, Fluoxetine are medications noted to be potential 
contributors to motor recovery (12,34). 
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In view of gait impairments in stroke survivors, there is 
high risk for falls. Hence, they will require ambulatory aids 
like canes, hemiwalkers, wheelchair. Also, orthosis like An-
kle Foot Orthosis (AFOs) aids in ambulation. Wheel chair 
propulsion techniques, transfer training and advanced 
gait training are given according to the present functional 
ability of the person.

Communication and Swallowing  
impairments

Stroke frequently results in communication impairment, 
which affect negatively in participation in life activities. 
Common communication disorders are aphasia, dysar-
thria, cognitive- communication disorders and apraxia of 
speech. After assessment, the goal is to facilitate recov-
ery of communication and also to train in compensatory 
strategies for better communication. There were no rec-
ommendations for pharmacotherapy for routine use, but 
medications like Memantine, Donepezil and Galantamine 
shows promising results (12).

Dysphagia is common after stroke. Among the survivors, 
half of them aspirate and one third develop pneumonia. 
Clinical bedside swallowing evaluation provide valuable 
information regarding swallowing mechanism. Video flu-
oroscopy, Fibreoptic endoscopic evaluation of swallow-
ing or Fibreoptic endoscopic swallowing evaluation with 
sensory testing are instrumental evaluations for swallow-
ing. There is no consensus in literature for any preferred 
instrumental study. Dysphagia is managed by swallowing 
exercises, environmental modifications like upright po-
sitioning for feeding, swallow manoeuvres and dietary 
modifications (35). During this time, nasogastric tube feed-
ing is reasonable for 2 – 3 weeks, following which Percuta-
neous endoscopic gastrostomy is preferred for adequate 
nutrition (35).

Activities of daily living

Activities of daily living (ADLs) are essential and routine 
tasks like grooming, brushing, dressing, toileting, trans-
ferring, ambulating, eating, cooking, house- keeping, 
shopping, using telephone etc. that most young, healthy 
individuals can perform without assistance(36). The inabil-
ity to do ADLs will lead to interdependence or depend-
ing on assistive devices, ultimately affecting the quality 
of life. The FIM (Functional Independence Measure) score 
was developed for measurement of disability based on 
ADLs. Scores at the extremes of this scale correlate with 
discharge disposition, either to facilities for lower scores 
or to home for higher scores (37).  Occupational therapists 
often conduct the rehab interventions targeting on each 
lacking area through repetitive functional task practice or 
task-oriented therapy. 

Community reintegration

Community reintegration is an important part of each 
stroke rehabilitation program which involves reintegra-
tion into work places and leisure activities. A successful 
community reintegration is hugely impacted by the mo-
tor and cognitive functional status of the person as well as 
by the premorbid education, literacy and functional abili-
ty. People who have cognitive dysfunction should receive 
cognitive rehabilitation individualized to their deficits so 
that we can explore a wider area of interest while reinte-
gration. Stroke survivors, families, and informal caregivers 
should be provided with information, education, training, 
emotional support, and community services specific to 
the transition they are undergoing (38).

Many central government and state government schemes 
are available under the RPWD act for the well-being of 
survivors and their families. Disability percentage or dis-
ability certificates which can be availed from designated 
Health care sectors can be used for concessions in schools, 
public transports, workplace etc.  Home and workplace 
may require ergonomical modifications and adaptations 
which are done after prior identification of risk factors.

Conclusion

The literature identifies four major concerns for families 
and carers which include proper information, skills train-
ing, emotional support, and regular respite (3). In Indian 
setting, rehabilitation centres providing a goal oriented, 
time bound program that would aim at functional im-
provement are limited. Unfortunately, in our country, re-
habilitation is often equated to physiotherapy alone. Re-
habilitation needs to be initiated from the acute care area, 
continued through reintegration into the community for 
improving the quality of life of stroke survivors along with 
their families.

The consequences of having impairments in bodily func-
tions, execution of activities and involvement in life situ-
ations are disability and handicap. Its prevention in terms 
of risk reduction, lifestyle modification, proper screen-
ing, diagnosing and treatment, adequate follow up and 
referrals are required to sustain a community with a low 
burden of disabled population. Hence, Community based 
rehabilitation (CBR) in training the family as well as com-
munity for medical, financial, educational assistance, pro-
viding assistive devices and social support are also need-
ed.
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