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Stroke: Rehabilitation  
and Recovery

Rehabilitation is a critical component of stroke treatment, as most 
stroke survivors are left with significant neurological impairments 
and other sequelae, such as spasticity and pain. Approximately 40% of 
stroke patients are left with moderate functional impairment and 15%-
30% with severe disability.1 Stroke rehabilitation aims to reverse these 
impairments to the extent possible, maximize functionality through 
the use of compensatory approaches, prevent complications, and man-
age comorbidities. This article reviews the basic principles of rehabili-
tation, current practices, and evidence supporting various aspects of 
stroke rehabilitation. 

Role of Primary Care Physician
With millions of stroke survivors in the United States, primary care 

physicians often are faced with providing care to these individuals and, 
thus, need to be able to identify common post-stroke rehabilitation 
issues. Post-stroke depression can occur at any time after stroke, and 
it is important that primary care physicians recognize this as a treat-
able and reversible condition, rather than a “natural” consequence of 
disability after stroke. Monitoring range of motion to identify devel-
oping contracture and/or spasticity is important so that referral can 
be made to a rehabilitation physician if these occur. Lastly, addressing 
the stroke survivor’s mobility, ability to perform activities of daily liv-
ing (ADL), and any deterioration in functional status are critical to 
making timely referrals to rehabilitation services when needed. When 
these issues are identified early, the primary care physician can pre-
vent the progression of debilitating consequences by initiating treat-
ment or referring to appropriate specialists for further evaluation and 
management. 

Rehabilitation
Functional improvement in rehabilitation is accomplished through 

a combination of neurological recovery and adoption of compensatory 
techniques and equipment. Improved functional independence may 
be attained by reducing impairment directly (i.e., via neural recov-
ery using cerebral plasticity to overcome neuronal loss) or through 
compensation for impairment by using remaining physical and cog-
nitive abilities and strategies. Both recovery and compensation are 
crucial concepts in rehabilitation and key therapeutic approaches; 
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EXECUTIVE SUMMARY
 z With millions of stroke survivors in the United States, primary 

care physicians often are involved in providing post-stroke 
rehabilitation care, including recognizing common treatable 
and reversible conditions such as depression.

 z Key components of rehabilitation include assessment, 
goal setting, treatment of functional and psychosocial 
impairments, and prevention of complications.

 z A coordinated, multidisciplinary rehabilitation evaluation and 
treatment approach during the early post-stroke period is 
associated with improved clinical outcomes. 

 z Muscle weakness and impaired motor control are managed 
with various modalities such as repetitive task training, 
constraint-induced movement therapy, mirror therapy, and 
functional electrical stimulation.

 z Spasticity is addressed primarily through stretching and range 
of motion exercises, bracing, and botulinum toxin injections. 
Sedating medications should be avoided if possible. 

 z Post-stroke depression and fatigue are common and 
underdiagnosed. Standard antidepressant treatment 
including selective serotonin reuptake inhibitors, such as 
fluoxetine, have been found effective.

interventions must be balanced to 
address patient goals and efficiently 
deploy the available rehabilitation 
resources.2

Over the last several decades, a 
significant amount of research has 
been conducted to further elucidate 
how best to provide comprehensive 
stroke rehabilitation. Currently, it 
is comprised of several key compo-
nents, including assessment, goal 
setting, treatment of functional and 
psychosocial impairments, and pre-
vention of complications. Patients 
are reassessed at regular intervals 
to evaluate progress, and treatment 
plans are adjusted accordingly. 
Ideally, rehabilitation begins imme-
diately following stroke and often 
becomes a long-term element in the 
lives of these patients. Assessment 
and treatment should begin in the 
setting of acute hospitalization, 
and depending on the needs of the 
individual, continued rehabilitation 
may transition to the appropriate 
inpatient or outpatient setting. 

National and international 
guidelines have been developed 
to provide resources for health-
care providers with the latest 
evidence-based practices, such as 
the American Heart Association 
(AHA) Guidelines published in 
2016.3 The AHA grading system 
for level of evidence and strength 
of recommendation are referenced 
in this article where applicable.3 
(See Table 1.) Adherence to stroke 

rehabilitation guidelines is associ-
ated with improved patient func-
tional outcomes.4

In an effort by The Joint 
Commission and the AHA, certi-
fication has been developed using 
current guidelines and established 
standards of care to identify both 
Primary Stroke Centers and 
Comprehensive Stroke Centers. 
The rehabilitation requirements for 
Primary Stroke Center certifica-
tion include the ability to assess 
for rehabilitation needs and refer 
for appropriate post-acute care. 
Comprehensive Stroke Centers also 
must have a rehabilitation service 
led by a physician with expertise in 
neurorehabilitation, and the service 
must include therapists, nurses, and 
social workers with an expertise in 
addressing the rehabilitation needs 
of stroke patients.5,6 Complete 
guidelines can be found on The 
Joint Commission’s website.5

Services and Settings
A coordinated, multidisciplinary 

rehabilitation evaluation and treat-
ment during the early post-stroke 
period is associated with improved 
clinical outcomes (AHA Class 1, 
Evidence Level A).3 The multidis-
ciplinary team typically consists 
of physicians, physical therapists, 
occupational therapists, speech 
therapists, recreational therapists, 
nurses, social workers, and psy-
chologists who work closely with 

patients and their family members 
or caregivers to achieve rehabilita-
tion goals. 

Stroke patients should be assessed 
for rehabilitation needs, and reha-
bilitation should commence during 
the acute hospitalization. Upon dis-
charge, rehabilitation (if required) 
may continue in either the inpa-
tient, home, or outpatient setting. 
For patients who require inpatient 
rehabilitation prior to return-
ing home, the two main options 
are acute inpatient rehabilitation 
(often referred to as Inpatient 
Rehabilitation Facilities, or IRFs) 
or subacute inpatient rehabilita-
tion (also known as skilled nursing 
facilities). IRFs typically provide 
three or more hours of therapy 
per day, with subacute rehabilita-
tion facilities providing a lesser 
(and more variable) amount. AHA 
guidelines advise that patients who 
qualify for and have access to IRF 
rehabilitation care after stroke 
receive this in preference to skilled 
nursing facility level rehabilitation 
(AHA Class I, Evidence Level B). 
Many patients cannot benefit from 
IRF care because of preexisting 
dementia or other disability, or are 
unable to tolerate rehabilitation of 
this intensity. For these patients, a 
skilled nursing facility may be the 
most appropriate choice for reha-
bilitation after stroke. For patients 
who can be safely discharged home, 
rehabilitation may continue either 
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through homecare services or in an 
outpatient rehabilitation program. 
The choice of rehabilitation setting 
depends on the patient’s care needs, 
the team’s assessment, goals of care, 
available resources, and patient’s 
ability and willingness to partici-
pate in and tolerate a therapeutic 
exercise program.

Timing and Intensity
Initiation of rehabilitation dur-

ing the acute hospitalization should 
occur once the patient is medi-
cally stable and safe to participate 
in therapy. This early rehabilita-
tion helps prevent complications, 
such as venous thrombosis and 
contractures, and initiates the 
assessment process for post-acute 
services. Aggressive early mobiliza-
tion within the first 24 hours after 
stroke was found to be associated 
with worse outcomes, and should 
be avoided (AHA Class III, Level 
of Evidence A), but more conven-
tional mobilization, such as having 
a patient get out of bed and sit in a 
chair, remains appropriate.7

There is wide acceptance of the 
hypothesis that a higher intensity 

of therapy is more beneficial than 
a lower intensity;2,3,8-10 however, 
results of a recent clinical trial 
failed to confirm this hypothesis 
for an upper limb exercise interven-
tion.11 Overall, there is insufficient 
evidence to make specific recom-
mendations regarding the optimal 
level of intensity of rehabilitation 
services. Determining intensity level 
as well as duration of therapy is 
often greatly affected by the mental 
and physical tolerance of the patient 
to participate in therapy, and there-
fore, programs must be individual-
ized based on the multidisciplinary 
team’s assessment and plan of care.

Motor Rehabilitation
Many stroke patients suffer from 

muscle weakness and impaired 
motor control, with resultant func-
tional deficits. Multiple therapeutic 
methods have been developed to 
aid stroke patients with improv-
ing motor function. These methods 
typically involve repeated practice 
of movements as a foundation, 
and vary greatly from simple task-
specific training to more complex 
methods, using virtual reality or 

advanced robotics. Additional 
therapeutic options have emerged 
recently and are still currently being 
studied, including pharmacotherapy 
to facilitate plasticity and the use 
of non-invasive brain stimulation. 
(See Figure 1.) Even if ultimately 
adopted, these novel therapies are 
likely to serve an adjunctive role to 
conventional physical and occupa-
tional therapy, rather than obviate 
the need for traditional forms of 
rehabilitation. 

Conventional stroke rehabilita-
tion includes repetitive task train-
ing; however, effects of specific 
interventions may generalize poorly 
to related tasks. Emphasis should 
be placed on task- or context-
specific training, which has been 
found to be effective in improving 
upper and lower extremity motor 
function.12

Constraint-induced movement 
therapy (CIMT) is another type 
of repetitive task training, involv-
ing forced use of the affected 
limb by “constraining” use of the 
non-paretic limb. A randomized 
trial found benefit in upper limb 
use after CIMT training, and it 
is considered a “reasonable” treat-
ment for suitable stroke survivors 
(AHA Class IIa, Level of Evidence 
A).13 The durability of this benefit 
is unknown, however, and addi-
tional research is required to define 
optimal dosing and timing of 
CIMT.14,15,16

In mirror therapy, a mirror is 
placed in the patient’s midsagittal 
plane while performing bilateral 
exercises, providing the patient 
with the visual illusion of suc-
cessfully moving the affected 
limb. In a Cochrane review, mir-
ror therapy was shown to improve 
upper extremity motor function, 
ADLs, and pain; however, data are 
limited.17

More than half of stroke patients 
are unable to walk independently 
during the acute phase of recovery 
and may benefit from intensive 
gait training, which can improve 

Table 1. American Heart Association  
Evidence-based Scoring System 

Classification of Recommendations
• Class I: Conditions for which there is evidence, general agreement, or both 

that a given procedure or treatment is useful and effective.

• Class II: Conditions for which there is conflicting evidence, a divergence of 
opinion, or both about the usefulness/efficacy of a procedure or treatment.

• Class IIa: Weight of evidence/opinion is in favor of usefulness/efficacy.

• Class IIb: Usefulness/efficacy is less well established by evidence/opinion.

• Class III: Conditions for which there is evidence, general agreement, or both 
that the procedure/treatment is not useful/effective and in some cases may 
be harmful.

Level of Evidence
• Level of Evidence A: Data derived from multiple randomized clinical trials

• Level of Evidence B: Data derived from a single randomized trial or 
nonrandomized studies

• Level of Evidence C: Consensus opinion of experts
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gait function significantly.18,19 
Gait training may include assisted 
ambulation, treadmill training, and 
body-weight-supported treadmill 
training (BWSTT).20 A large, mul-
ticenter, randomized trial found 
that BWSTT compared to a home 
exercise program with physi-
cal therapy had no incremental 
benefit for BWSTT on walking 
speed, motor recovery, balance, and 
functional status, with patients par-
ticipating in the home exercise pro-
gram experiencing fewer falls.21

Functional electrical stimula-
tion (FES) involves stimulating 
specific muscle groups to cause 

a muscle contraction. FES may 
lead to a short-term increase in 
motor strength and reduction in 
impairment severity, but without 
evidence of improved function.22,23 
This method may be considered for 
use in ankle, knee, or wrist motor 
impairment, shoulder subluxation, 
and for gait training. Several FES 
devices have been designed to aid 
in ambulation for patients with 
foot drop, including the Bioness 
L300 (Bioness Inc., Valencia, CA) 
and the WalkAide (Innovative 
Neurotronics Inc., Austin, TX). 
Kluding et al compared use of 
the FES (Bioness L300) with a 

traditional ankle-foot orthosis 
(AFO) and found that use of both 
FES and AFO with physical ther-
apy training significantly improved 
gait speed and functional outcomes, 
with no significant difference 
between groups.24

Electrical signals also can be 
detected in the muscle using sur-
face electromyographic electrodes 
and translated into visual or audi-
tory signals to provide biofeedback 
during therapeutic exercises.25,26 
The benefits of this therapy remain 
unproven. 

Robots have been used in stroke 
rehabilitation to provide reliable, 

Figure 1. Transcranial Magnetic Stimulation

This technique is used both as a tool for investigating brain physiology during stroke recovery, and also as a potential 
therapy to enhance motor recovery.

Photo courtesy of Dr. Joel Stein.
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reproducible, high-intensity exer-
cise therapy.27,28,29 (See Figure 2.) 
A Cochrane review found that 
patients who received robot-
assisted arm training were more 
likely to improve arm function and 
ADLs but not muscle strength,30 
and AHA guidelines indicate that 
this treatment is reasonable to 
consider (AHA Class IIa, Level 
of Evidence A). Other systems, 
including computer games and 
virtual reality, have been studied as 
stand-alone therapies to provide 
guidance and a motivating envi-
ronment as well as in combination 
with robot-assisted therapy.31,32 
Although some benefit has been 
demonstrated, further research is 
needed to optimize these treat-
ments and determine their clinical 
utility and cost-effectiveness. 

Multiple drugs have been stud-
ied as potential facilitators of 
motor recovery. The Fluoxetine for 
Motor Recovery in Acute Ischemic 
Stroke (FLAME) study found 
that patients with moderate-to-
severe motor deficits experienced 
enhanced motor recovery with 
combined fluoxetine and physi-
cal therapy after three months.33 
However, larger, more definitive 
studies are needed before fluoxetine 
can be recommended routinely for 
this indication. 

Non-invasive cortical stimulation 
currently is being studied to assess 
its effect on motor recovery, but it 
is not yet used routinely in clinical 
practice.34,35 The two main types of 
non-invasive cortical stimulation 
are repetitive transcranial magnetic 
stimulation (rTMS) and tran-
scranial direct current stimulation 
(tDCS).36 In rTMS, electric current 
is induced in the underlying cor-
tex using pulses of high-intensity 
magnetic fields. Depending on the 
stimulation parameters, rTMS can 
either augment or inhibit cortical 
excitability. In tDCS, surface elec-
trodes on the scalp deliver direct 
current that similarly can modulate 
excitatory or inhibitory effects on 

the underlying cortex. A recent 
multicenter, randomized, controlled 
trial failed to demonstrate benefits 
for inhibitory rTMS delivered to 
the undamaged hemisphere com-
bined with exercise therapy when 
compared with exercise therapy 
alone.37

Approximately one-third of 
stroke patients develop muscle 
spasticity, which may impair motor 
function and quality of life further. 
However, treatment of spasticity 
is not necessary unless it causes 
impaired function, pain, deform-
ing contractures, or limits skin 
hygiene. Treatment options include 
stretching and range of motion 
exercises, bracing, oral medications, 
and intramuscular injections. The 
most frequently used oral medica-
tions include baclofen, tizanidine, 
benzodiazepines, and dantrolene. 
If possible, use of benzodiazepines 
should be avoided during the stroke 
recovery period because of possible 
deleterious effects on recovery.38 
Moreover, many stroke survivors do 
not tolerate these medications well, 
with sedation a common complaint. 
Intramuscular injection is per-
formed most commonly with botu-
linum toxins (AHA Class 1, Level 
of Evidence A) and less commonly 
with phenol or ethanol, and should 
be considered for disabling or pain-
ful spasticity, particularly if local-
ized. Botulinum toxin injections are 
generally safe and well-tolerated, 
but with a duration of action of 
only three months, and therefore 
may need to repeated on a regular 
basis. Occasionally, patients may 
require more invasive treatments, 
such as intrathecal baclofen or sur-
gical correction of contractures. 

Assistive Devices
Stroke survivors often benefit 

from assistive devices as a compen-
satory approach to persistent weak-
ness and difficulty with mobility. 
Many hemiparetic patients have 
absent or insufficient ankle dorsi-
flexion (“drop foot”) that interferes 

with gait. A polypropylene or car-
bon fiber AFO can improve gait 
efficiency and reduce the risk of 
falls. Despite the benefits of an 
AFO for patients who have drop 
foot, some patients are reluctant to 
use these because of discomfort or 
desire to manage without a medical 
device. If symptoms of drop foot 
are relatively mild, some individuals 
benefit from the use of a work boot 
or other supportive high-top shoe 
that provides additional support 
as a partial substitute for a brace. 
Another option may be the use 
of an electrical stimulation device 
that stimulates the peroneal (fibu-
lar) nerve, although these are more 
expensive than AFOs.

Many patients benefit from the 
use of a cane to help with walking 
after a stroke. Canes with multiple 
prongs (e.g., a four-pronged cane) 
provide a larger base of support and 
more stability, but are bulkier and 
more cumbersome than a conven-
tional single-pronged cane. Many 
stroke survivors begin with more 
supportive devices and then transi-
tion to simpler devices over time.

While most stroke survivors can 
resume ambulation after a stroke, 
longer distance ambulation may be 
difficult for some, and wheelchairs 
can be useful for longer trips for 
this reason. For non-ambulatory 
stroke patients with well-preserved 
cognition and visual-spatial skills, a 
motorized wheelchair can be useful 
to maximize independent mobility. 

Resting wrist/hand splints 
and ankle splints commonly are 
employed in the hospital or post-
acute setting, despite limited evi-
dence supporting their utility in 
preventing contracture or other 
complications. While these may 
be useful on a chronic basis for 
patients with moderate or severe 
spasticity, a careful review of the 
continued need for these devices 
in the home setting is appropri-
ate. Stroke survivors with limited 
volitional movement of the limb(s) 
should be instructed in performing 
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self-range of motion exercises 
themselves. Caregivers also should 
be educated about these exercises, 
as appropriate. 

Pain
Pain can occur after stroke from 

a variety of etiologies. The most 
common pain syndrome after 
stroke is hemiplegic shoulder 
pain. Although this pain com-
monly is associated with shoulder 
subluxation (due to flaccidity of 
the shoulder girdle muscles that 
normally stabilize the shoulder), 
the precise pathophysiology of 

post-stroke shoulder pain remains 
uncertain. The use of shoulder 
slings or arm supports to reduce 
subluxation may be useful in some 
cases, but is not always effective 
in treating or preventing shoulder 
pain. The use of electrical stimula-
tion is of uncertain value, with both 
surface and percutaneous stimulat-
ing systems available. 

Another relatively common 
pain post-stroke is central pain. 
While classically seen after tha-
lamic stroke (generally in conjunc-
tion with an area of sensory loss), 
central pain can be seen in some 

individuals with strokes in other 
locations. Medical therapy using 
anticonvulsant medications is help-
ful in some but not all individuals; 
trials of several medications may be 
necessary until an effective treat-
ment is found. 

Aerobic Exercise and 
Secondary Stroke 
Prevention 

Stroke survivors may have dif-
ficulty in performing exercise, yet 
it remains an important aspect 
of overall fitness and of second-
ary prevention post-stroke. Stroke 

Figure 2. Hand Robotic Device

The Amadeo robot (Tyromotion Inc., Graz, Austria) is one of a growing number of robotic devices for providing exercise 
therapy for the upper limb after stroke. This device provides finger flexion and extension training. 

Photo courtesy of Dr. Joel Stein.
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survivors should be encouraged to 
undertake regular exercise for this 
purpose — most commonly walk-
ing, swimming, or use of a station-
ary bicycle. More broadly, other 
lifestyle modifications, including 
smoking cessation, proper diet, 
weight loss, and medication com-
pliance, are important aspects of 
post-stroke care to improve over-
all wellness and prevent another 
stroke. 

Speech and Language 
Rehabilitation

Disorders of communication, 
which may occur in as many as 
40% of stroke patients, most com-
monly include aphasia, dysarthria, 
or apraxia. Aphasia results from 
damage to the regions of the cen-
tral nervous system that affect 
language reception, expression, or 
both. Apraxia is caused by impair-
ment in the patient’s ability to plan 
and organize commands for muscle 
movement. Dysarthria results from 
neuromuscular damage, causing 
impairment in muscle movement 
and subsequent alterations in 
speech production. Speech and lan-
guage rehabilitation involves careful 
assessment of the patient’s abilities 
and deficits, as many patients suf-
fer from a complex combination 
of these communication disorders. 
Therapy includes working on the 
affected system (e.g., phonation, 
articulation, prosody, etc.) along 
with use of compensatory strategies 
and potential use of augmenta-
tive or alternative communication 
devices. Patient and caregiver edu-
cation is a critical component of 
speech therapy. Speech therapy can 
aid in recovery and prevent ineffec-
tive or inappropriate compensatory 
behaviors (AHA Class 1, Level of 
Evidence A).39 Several novel thera-
peutic approaches are currently 
being investigated and include 
constraint-induced aphasia therapy, 
where use of compensatory strate-
gies (such as communicating using 
gestures) is not permitted;40 use 
of non-invasive brain stimulation; 

and use of medications, such as 
memantine, an NMDA receptor 
antagonist.

Dysphagia
Dysphagia is seen in approxi-

mately 45% of hospitalized stroke 
patients; therefore, early assessment 
is critically important because of 
the risk of aspiration. Bedside dys-
phagia screening assessment should 
be performed before initiating oral 
intake for all stroke patients (AHA 
Class 1, Level of Evidence B).3 If 
the bedside screening assessment is 
abnormal, then a complete bedside 
swallow evaluation generally is per-
formed (AHA Class IIa, Level of 
Evidence C). Additional measures, 
including modified barium swallow 
studies (see Figure 3) and flexible 
endoscopic evaluation of swallow-
ing and sensory testing, also may 
be necessary in evaluating patients 
at high risk for aspiration (AHA 
Class IIa, Level of Evidence B). 
Treatment of dysphagia includes 
use of dietary texture modification, 
compensatory strategies, exercises, 
and postural advice.41,42,43 In some 
cases, a feeding tube may be needed 
temporarily or long-term to support 
a patient’s nutrition. Malnutrition 
affects approximately 30% of stroke 
patients during the first week of 
hospitalization, and nutritional sta-
tus should be monitored carefully 
and appropriate supplementation 
provided when necessary.

Cognitive Rehabilitation
Cognitive deficits are very com-

mon after stroke, may be quite 
complex, and may affect multiple 
aspects of cognition such as atten-
tion, executive function, memory, 
and insight. Screening for altera-
tions in cognition is important, as 
sustained cognitive deficits may 
result in poor outcomes. These 
deficits may affect a patient’s ability 
to perform therapeutic exercise, and 
may affect one’s ability to recognize 
one’s own impairments, known 
as anosognosia. When possible, 
sedating medications that may 

exacerbate cognitive difficulties, 
such as benzodiazepines, neuro-
leptics, barbiturates, and anticon-
vulsants, should be avoided. Severe 
cognitive impairments may pose 
significant obstacles in community 
and home reintegration. 

Spatial neglect and visual defi-
cits may result from damage to the 
non-dominant parietal lobe or to 
various areas of the visual system. 
Patients should be screened for 
visual deficits and spatial neglect. 
Use of prisms, education, functional 
training, compensatory strategies, 
and sensory stimulation may be 
employed in the treatment of spa-
tial neglect or visual deficits.44,45,46

Psychological 
Psychological disorders after 

stroke, including depression and 
fatigue, are very common and 
under-diagnosed, and can have a 
negative effect on rehabilitation. 
Screening for depression is advis-
able given its high prevalence in 
this population (AHA Class 1, 
Level of Evidence B). It is impor-
tant to recognize that while some 
sadness is expected shortly after 
a stroke occurs as a normal grief 
reaction, persistent symptoms of 
depression represent a treatable 
and disabling condition, and are 
not a “normal” consequence of an 
acquired disability due to stroke. 
Signs or symptoms of depres-
sion frequently require treatment. 
Standard antidepressant therapeu-
tic modalities, including psycho-
therapy and psychopharmacologic 
treatment (e.g., selective serotonin 
reuptake inhibitors [SSRIs], such 
as fluoxetine), have been found 
to be effective for post-stroke 
depression.47

Emotional lability, also known 
as pseudobulbar affect, is common 
after stroke, with minor stimuli 
(e.g., a television commercial) caus-
ing patients to laugh or cry due to 
inability to modulate their emo-
tional response. Emotional lability 
is distinguished from depression 
by its highly transient nature, with 
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normal mood in between episodes 
of lability. In many cases, reassur-
ance and education is sufficient, 
but some individuals are distressed 
by this symptom and pharmaco-
logical therapy may be helpful. 
SSRIs or a combination of quini-
dine and dextromethorphan (mar-
keted as Nuedexta®) generally are 
effective. 

Fatigue is a common after effect 
of stroke, and can contribute to 
disability. While the mechanisms 
are not yet elucidated, treatment 
focuses on symptoms, with pri-
marily behavioral (e.g., obtaining 
adequate sleep, planning for rest or 
nap periods), or occasionally phar-
macologic (e.g., modafinil or stim-
ulant medications) interventions. 

Sexuality
Sexual dysfunction is common 

after stroke, with multiple potential 

contributors. Psychosocial consid-
erations include anxiety about the 
risk of precipitating another stroke, 
and alterations to traditional roles 
as one partner may be disabled 
from a stroke and the other is 
involved in providing personal care 
to the stroke survivor. Reassurance 
regarding the safety of resum-
ing sexual activity is important, 
and counselling may be useful to 
address the issues related to dis-
ability and caregiving. 

Motor impairments can pose 
a barrier to resumption of sexual 
activity, but most couples can 
identify strategies to overcome 
any physical limitations without 
the need for any detailed clinician 
guidance. 

Medical considerations include 
the frequency of comorbid condi-
tions that may adversely affect 
sexual function, such as diabetes, 

hypertension, and depression. 
Moreover, the medications used 
to treat these conditions, such as 
SSRIs for depression and many 
anti-hypertensive medications, may 
iatrogenically contribute to altered 
sexual functioning as well. Men 
with erectile dysfunction may be 
candidates for phosphodiesterase 
5 inhibitors, subject to the usual 
contraindications such as avoiding 
use while on nitrate medications. 
There are little data on the use 
of flibanserin (Addyi®) by women 
with stroke. 

Return to Driving
Return to driving is an impor-

tant concern of many stroke 
survivors once they return to the 
community. Driving ability may be 
adversely affected by visual field 
defects, seizure disorders, visual-
spatial deficits, and communication 

Figure 3. Modified Barium Swallow Study

Static images from modified barium swallow studies show laryngeal penetration (A) and aspiration of barium into the 
trachea (B)

Reprinted with permission from Elsevier. Matsuo K, Palmer JB. Anatomy and physiology of feeding and swallowing: Normal and abnormal. Phys Med 
Rehabil Clin N Am 2008;19:691-707, vii.
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difficulties (e.g., inability to read 
road signs). Perhaps surprisingly, 
hemiparesis is less often a limiting 
factor, and in the absence of other 
impairments, many hemiparetic 
individuals can resume driving 
with minor car modifications. Use 
of a car with an automatic trans-
mission generally is required, and 
for individuals with right hemi-
paresis, a modification may be 
needed to shift the control pedals 
to the left. A “spinner knob” is use-
ful to assist with steering for indi-
viduals who lack upper limb motor 
abilities. 

The process of evaluating driv-
ing ability after stroke often 
begins with a determination 
from a physician that there are 
no overt medical contraindica-
tions or neurological deficits that 
would preclude driving, such as a 
poorly controlled seizure disorder 
or hemispatial neglect. Referral 
to an occupational therapist with 
expertise in pre-driving assessment 
often is useful to evaluate vision, 
perceptual abilities, and reaction 
time in a more detailed way. For 
individuals who perform well on 
this pre-driving assessment, refer-
ral to a driving school with exper-
tise in working with individuals 
with disabilities is advisable for 
an on-the-road assessment, any 
vehicle modifications, and train-
ing. Finally, once ready, a driv-
ing test administered by the state 
motor vehicles agency is necessary 
prior to return to driving in the 
community. 

State laws vary regarding physi-
cian obligations to report impaired 
drivers directly to the driving 
licensure agency, and local require-
ments should be reviewed by 
physicians caring for individuals 
who may seek to continue driving 
despite advice to the contrary from 
their physician. 

Vocational Rehabilitation
While many stroke survivors are 

already retired prior to a stroke 

due to their age or other medical 
issues, there is a substantial minor-
ity of stroke survivors who seek to 
return to work after their stroke. 
Generally speaking, it is often easi-
est for stroke survivors to return 
to their prior employment, where 
their employers may be more moti-
vated to support a valued employee 
who may require accommodations, 
and where discrimination against 
individuals with physical dis-
abilities is likely to be countered 
by personal relationships. While 
there are legal protections against 
workplace discrimination against 
disabled individuals (most notably 
the Americans with Disabilities 
Act), the unfortunate reality 
remains that discrimination in the 
hiring process remains difficult to 
detect and likely widespread, and 
therefore it may be difficult for 
someone with a visible disability 
(e.g., hemiparesis) after stroke to 
obtain a new job. 

Individuals with “white collar” 
(professional) jobs often have an 
easier time with return to work, 
whereas jobs that involve manual 
labor may be particularly prob-
lematic. Stroke survivors seek-
ing to return to work should give 
themselves a sufficient amount of 
time to maximize their recovery, 
and consider neuropsychological 
assessment prior to attempting to 
return to work if they have any 
cognitive sequelae of the stroke. 
Vocational rehabilitation agencies 
exist in each state and can be help-
ful in return to work efforts. 

Caregiver Stress and 
Other Psychosocial Issues

Rehabilitation not only should 
assess and treat motor, sensory, and 
cognitive deficits, but also should 
address issues of social support and 
caregiver stress early and at regular 
intervals. Living with disability 
after stroke is a lifelong challenge 
and adequate support from family 
and caregivers is critical to success-
ful outcomes. 

Conclusion
Stroke is one of the most com-

mon causes of acquired disability 
worldwide. The field of stroke 
rehabilitation is ever evolving to 
better meet the needs of stroke 
survivors. Novel techniques and 
technology are being developed 
and studied with the ultimate goal 
of improving patient function and 
quality of life. 
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CME Questions
1. Neurological recovery after stroke:

a. is a typical part of the post-
stroke course.

b. is frequently incomplete.
c. is influenced by sensorimotor 

activities.
d. frequently needs to be combined 

with compensatory training to 
achieve functional goals.

e. All of the above

2. Post-stroke depression:
a. is uncommon, affecting less than 

20% of stroke survivors.
b. does not respond to conventional 

antidepressant therapies.
c. is a normal reaction to the 

losses associated with stroke and 
doesn’t require treatment.

d. responds well in most 
cases to SSRIs and other 
pharmacotherapies.

e. does not impact functional 
recovery.

3. A bedside dysphagia screening 
assessment should be performed 
before initiating oral intake for all 
stroke patients.
a. True
b. False

4. All of the following are used to treat 
spasticity in stroke survivors, except: 
a. range of motion exercises.
b. desensitization therapy.
c. tizanidine.
d. botulinum toxin intramuscular 

injections. 
e. intrathecal baclofen.

5. When can rehabilitation assessment 
and treatment begin after stroke in a 
medically stable patient?
a. within 24 hours
b. within 72 hours
c. within one week
d. within two weeks
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