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Preface

This clinical practice guideline (CPG) has been developed under a project conducted by Post-
Acute and Long-Term Care Medical Association (PALTmed), the national professional 
association of medical directors, attending physicians, and others practicing in the long term 
care continuum.  This is one of a number of guidelines undertaken as part of the association’s 

mission to improve the quali-ty of care delivered to patients in these settings. 
Original guidelines are developed by interdisciplinary workgroups, using a process that com-

bines evidence and consensus-based approaches. Workgroups include practitioners and others 
involved in patient care in long-term care facilities. Beginning with pertinent literature searches for 
articles and information related to the guideline subject, and a draft outline/framework, each group 
works to make a concise, usable guideline that is tailored to the long-term care setting. Because sci-
entific research in the long-term care population is limited, many recommendations are applied 
research of older adults and geriatric medicine. Some recommendations are based on the expert con-
sensus opinion of practitioners and geriatric experts in the field.

Guideline revisions are recommended under the direction of the Clinical Practice Guideline 
Steering Committee. The Steering Committee reviews any PALTmed guidelines that are three years 
old prior to an annual Steering Committee meeting to determine if the CPG is current.  (A thorough 
lit-erature review is done for each CPG as well to ascertain if the data within is still current.)  The 
PALTmed Clinical Practice Committee Chair selects the guidelines to be revised/created based 
on 1) the Steering Committee recommendations, 2) data collected, and 3) an assessment of the 
difficulty of development and relevance to the PALTmed membership. The Board of Directors has 
final approval. The guideline revision process is similar to the original guideline process, except 
the workgroup starts with the original guideline (or last revision) as a basis to begin with. 

P u r p o s e
PALTmed seeks to develop and revise guidelines that focus on specific concerns and common 
problems in the long-term care setting. Although other agencies, organizations, and associations 
have devel-oped a number of guidelines for conditions that occur in elderly and chronically ill 
individuals, many of these guidelines limit or omit considerations that are unique to the long-term 
care population. 

PALTmed guidelines emphasize key care processes and are created to be used in conjunction 
with facility-specific policies and procedures to guide staff and practitioner practices and 
performance. They are meant to be used in a manner appropriate to the population and practice 
of a particular facility. Guideline implementation may be affected by resources available in the 
facility, including staffing, and will require the involvement of all those in the facility who have a 
role in patient care.
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A u d i e n c e
This guideline is intended for the members of the interdisciplinary team in long-term care facilities, 
including the medical director, director of nursing, practitioners, nursing staff, consultant pharma-
cist, and other professionals such as therapists, social workers, dietitians, and nursing assistants who 
care for residents of long-term care facilities. 

PALTmed CPGs include many functions and tasks related to recognizing, clarifying, managing, 
and monitoring various conditions and situations. But the guidelines only sometimes specify who 
should do these tasks. For example, many disciplines including nursing assistants, licensed 
nurses, dieti-tians, and social workers may make and document observations (e.g., that someone 
does not sleep at night, is more withdrawn, or has a change in usual eating patterns). But only some 
of them may be qualified to determine the significance of those observations (for example, what is 
causing the sleep-lessness or change in eating patterns). In contrast, practitioners may not be present 
to make observa-tions, but are trained to analyze the significance and causes of symptoms. Thus, 
each facility should ensure that tasks are done correctly and by the appropriate interdisciplinary 
team members. It is important for observers to make and document findings effectively, but they 
should get appropriate support for interpreting the findings when this is not within the scope of 
their training or practice.

A s s u m p t i o n s
Guidelines in the long-term care setting should be consistent with fundamental goals of desirable 
long-term care practice. Operationally, this requirement means that the nursing facility care team 
sys-tematically addresses (1) each individual’s risk factors for a number of diseases and conditions 
and (2) the adverse consequences of the diseases and conditions on the patient’s functioning and 
quality of life.

However, when nursing facility patients are at or near the end of life, care goals will shift from 
functional improvement or physical stability to palliation or comfort care. PALTmed guidelines 
address this transition and provide suggestions for appropriate modification of the patient's care 
plan.

Long-term care facilities care for a variety of individuals, including younger patients with chron-
ic diseases and disabilities, short-stay patients needing postacute care, and very old and frail indi-
viduals suffering from multiple comorbidities. When a workup or treatment is suggested, it is cru-
cial to consider if such a step is appropriate for a specific individual. A workup may not be indicat-
ed if the patient has a terminal or end-stage condition, if it would not change the management 
course, if the burden of the workup is greater than the potential benefit, or if the patient or his or her 
proxy would refuse treatment. It is important to carefully document in the patient’s medical record 
the rea-sons for decisions not to treat or perform a workup or for choosing one treatment 
approach over another. 

H o w t o U s e T h e s e G u i d e l i n e s
Each guideline includes a narrative portion that covers definition, recognition, assessment, treat-
ment, and monitoring of the condition being addressed. “Recognition” means identifying the pres-
ence of a risk or condition. “Assessment” means clarifying the nature and causes of a condition or 
situation and identifying its impact on the individual. “Treatment” means selecting and providing 
appropriate interventions for that individual. “Monitoring” means reviewing the course of a condi-
tion or situation as the basis for deciding to continue, change, or stop interventions.
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Each guideline also includes an algorithm that summarizes the steps involved in addressing the
condition. In the algorithm, rectangles signify points where action is to be taken; diamonds indicate
points where a decision must be made.

Te rm i n o l o g y
We recognize that people who reside in long-term care facilities are “residents”. However, we have
used the term “patient(s)” throughout these guidelines because we are addressing individuals with-
in the context of treating a medical condition. In addition, these guidelines also apply substantially
to individuals who come to long-term care facilities for short-term care. When referring to pharma-
ceutical products, we have avoided the use of brand names and refer to classes of drugs whenever
possible. 
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D E F I N I T I ON
A stroke occurs when the local blood supply to the brain is suddenly interrupted, causing brain cell
damage and death. The resulting signs and symptoms depend on the location and residual function
of the damaged brain areas. Strokes are also called “brain attacks” to emphasize that they are emer-
gencies requiring prompt evaluation and treatment.

I N T R O D U C T I O N

Each year, more than 795,000 Americans experience a stroke. About 610,000 of these are first attacks
and 185,000 are recurrent attacks. On average across the United States, someone suffers a stroke every
40 seconds, and someone dies from a stroke every 4 minutes.1

Stroke is also the leading cause of long-term disability in the United States. A population-based
6-month follow-up study of people aged 65 years or more who suffered a stroke showed that 50%
had some paralysis on one side of the body (hemiparesis), 35% had symptoms of depression, 30%
were unable to walk without some assistance, 26% were dependent in activities of daily living
(ADLs), 19% had aphasia, and 26% resided in long-term care (LTC) facilities.2 Stroke is a leading
cause of hospitalizations for Medicare stroke survivors, and many survivors often require post-acute
care for 6 months or more.3 Stroke survivors often require longer stays in LTC facilities in the 5 years
following the attack than do people of the same sex and age who have not had a stroke.4 The com-
bined direct and indirect costs of strokes in the United States in 2010 were estimated to total $73.7
billion.1

Even a transient ischemic attack (TIA) has important implications; in the 90 days following a TIA,
between 3% and 17% of patients will have a stroke.1,5-8 More ominously, the 1-year mortality rate after
a TIA is 25%.1,5,9

Stroke Management 
in the Long-Term Care Setting
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Age is the most important risk factor for stroke; the peak incidence of stroke occurs among peo-
ple aged 80 years or more. With increasing age, the prognosis of stroke worsens, with higher chances
of death and discharge to a LTC facility.10,11 Despite the negative effects of advancing age on stroke
outcome, those over 80 derive the same magnitude of benefit from organized inpatient stroke care as
do younger stroke patients.12

C l a s s i f i c a t i o n s  o f  S t r o k e
Strokes are generally classified as ischemic or hemorrhagic on the basis of their underlying cause.
This classification helps to guide both acute therapy and preventive interventions. Of all strokes, 87%
are ischemic, 10% are intracerebral hemorrhage, and 3% are subarachnoid hemorrhage.1

Most strokes in older adults are ischemic. An ischemic stroke occurs when local blood flow to the
brain decreases, causing brain cell death. The decrease in blood flow is usually caused by a blood clot
(thrombus) blocking an artery that supplies blood to the brain (i.e., a thrombotic ischemic stroke).
Further subclassification of thrombotic ischemic strokes is based on the cause of the arterial blockage
(i.e., large-artery atherosclerosis, small-artery vascular occlusion, or cardioembolism). 
u Large-artery atherosclerosis involves the large arteries that supply blood to the brain (e.g., aorta,
carotid, vertebral, basilar, middle cerebral, anterior cerebral). Arterial clots can form at the site of
severe arterial narrowing or with rupture of an atherosclerotic plaque. Treatment and prevention
of large-artery strokes focus on controlling processes that promote atherosclerosis (e.g., hypercho-
lesterolemia, hypertension, diabetes, smoking) and reducing the likelihood of thrombus formation
(thrombosis), primarily through antithrombotic medications and smoking cessation.

u Small-artery thrombotic stroke usually involves the penetrating arteries that branch directly off
the large arteries at the base of the brain. Small-artery vascular occlusion is caused by abnormal
thickening of arterial walls resulting from hypertension or diabetes and is usually not directly
caused by atherosclerosis. Prevention of small-artery vascular occlusion focuses on controlling
hypertension, controlling diabetes, and preventing thrombus formation with medications.13

u A cardioembolic stroke occurs when a thrombus (blood clot) originates in the heart and travels
(embolizes) to the brain. Thrombus formation within the heart is caused by cardiac abnormalities
including atrial fibrillation, prosthetic valves, diseased mitral and aortic valves, and the loss of
muscular responsiveness in segments of the heart wall following myocardial infarction (MI).
Prevention of cardioembolic strokes focuses on treatment with anticoagulants to reduce thrombus
formation or correction of structural abnormalities predisposing to cardiac thrombosis.
A hemorrhagic stroke occurs when a cerebral artery ruptures. Common mechanisms of arterial

rupture include arterial stiffness or fragility caused by atherosclerosis and hypertension or weakness
in the arterial wall resulting from an aneurysm or vascular damage. Other causes of hemorrhagic
stroke include bleeding disorders, bleeding associated with a brain tumor, arteritis, cerebral amyloid
angiopathy,14 and trauma. 

A transient ischemic attack is defined as the occurrence of signs or symptoms of localized brain
ischemia that clear completely within 24 hours of onset. Most TIAs last less than 3 hours. Despite res-
olution of signs and symptoms, imaging reveals cerebral infarction in up to 30% of clinically
diagnosed TIAs.15

C h a l l e n g e s  t o  t h e  O p t ima l  Ma n a g emen t  o f  S t r o k e  i n  t h e  L o n g - Te rm  C a r e  S e t t i n g
Challenges for stroke care in LTC facilities fall into three broad categories:
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u Acute stroke
u Ensuring prompt recognition, evaluation, triage, and treatment of acute stroke that occurs in
the facility;

u Post-stroke
u Preventing, recognizing, and treating post-stroke complications;
u Optimizing post-stroke physical, cognitive, and psychosocial function;
u Secondary prevention; and

u Stroke prevention
u Identifying and treating modifiable stroke risk factors to reduce the risk of future strokes.

Acute stroke
In the LTC setting, the interdisciplinary team may be challenged by the difficult task of assessing and
differentiating stroke from other causes of similar symptoms.

Post-stroke 
Survivors of an acute stroke who are transferred to a LTC facility are more likely to have dependence
in ADLs and instrumental ADLs, have impaired bed mobility, be at risk for nutritional deficits, have
pressure ulcers or be at high risk for skin breakdown, or have impaired bladder and bowel conti-
nence.16 Thus, these patients need a comprehensive, interdisciplinary functional assessment that
considers their strengths and weaknesses and a treatment plan that addresses risks for post-stroke
complications; helps to optimize physical, cognitive, and psychosocial function; and reduces the risk
of stroke recurrence. 

The interdisciplinary treatment plan should reflect the fact that a stroke is commonly a sign that
the patient has generalized vascular disease. The cumulative risk of stroke in the 5 years after an ini-
tial stroke is 32% and the cumulative risk of death is 58%, which stresses the need for long-term
vigilance and stroke prevention.17 The Perth Community Stroke Study showed that persons who suf-
fer a stroke are at increased risk for recurrent strokes, cardiovascular events, and death.18 The study
also found that the cause of death among stroke survivors changed over time. In the first 30 days fol-
lowing a stroke, nearly 70% of deaths were related to the initial stroke and its complications. Among
patients who survived for 1 year, 41% of subsequent deaths were due to cardiovascular causes (i.e.,
MI, sudden cardiac death, aortic aneurysm, and claudication); 10% of deaths were related to the ini-
tial stroke, and 5% to a recurrent stroke.18

Thus, a comprehensive assessment for a patient with stroke includes a review of signs, symp-
toms, and risk factors for both coronary artery disease and peripheral arterial disease. Most
importantly, the care team should individualize its approach to stroke evaluation, treatment, and pre-
vention. Ideally, the team and patient should reach shared decisions that consider the patient’s
physical, cognitive, and psychosocial well-being; prognosis; and goals of therapy. These decisions
should consider the benefits, risks, and alternatives to evaluations, tests, and treatments.

F a c i l i t y  P r e p a r e d n e s s
LTC facilities should consider developing policies and procedures for responding rapidly to brain
attacks. The phrase “time is brain” refers to the fact that hospital-based thrombolysis with tissue plas-
minogen activator (tPA) is most effective when administered as soon as possible within 3 hours of
stroke onset. In properly selected patients aged 80 years or more, tPA can be both safe and effective.19



C L I N I C A L  P R A C T I C E  G U I D E L I N E

4

In select circumstances, tPA may be given up to 4.5 hours after stroke onset20; however, patients aged
over 80 years, those with an international normalized ratio (INR) higher than 1.7, those with a score
higher than 25 on the National Institutes of Health (NIH) stroke scale, and those with a history of
both diabetes and stroke may not receive tPA after the 3-hour time limit.21

Advanced age or residence in a LTC facility should not by themselves be considered contraindi-
cations to hospital-based evaluation and treatment of acute stroke. Decisions to evaluate and treat
cardiovascular risk factors should be based on patients’ choices and practitioners’ assessments of the
risks and benefits of testing and treatment.

Facilities should also develop and implement approaches to reduce the likelihood of a new acute
stroke or other cardiovascular event. Many patients in LTC facilities have a history of stroke or TIA
or have multiple risk factors for stroke; yet some patients can obtain important survival and func-
tional benefits from appropriate treatments to reduce stroke and cardiovascular risk. Despite the
prevalence of stroke risk factors, many LTC patients may not receive appropriate medications and
other interventions to modify stroke risk factors and decrease the chance of stroke recurrence.22,23

I m p o r t a n c e  o f  S t a f f  E d u c a t i o n
Caregiving staff should be able to identify
u Patients who show possible signs or symptoms of an acute stroke,
u Stroke risk factors, and
u Interventions to control risk factors.

Patient care staff are likely to be among the first to notice changes in a patient. Nursing assistants,
nurses, and other caregiving staff should receive training about how to respond and with whom to
communicate when they recognize the signs and symptoms of an acute stroke or stroke complica-
tions. The medical director plays a key role by helping the facility to identify and use effective
education programs, policies and procedures, and clinical approaches for stroke management (Table
1).

TA B L E  1

Medical Director’s Role in Stroke Management in the Long-Term Care Facility

u Help the facility to develop the competence of direct patient care staff in recognizing, assessing, and managing acute
stroke and its complications

u Help to establish facility processes for responding to an acute stroke, including establishing an organized and
timely process for determining whether to transfer a patient to the hospital or to treat the patient on site

u Facilitate comprehensive interdisciplinary assessment and treatment for patients who have had a stroke or have stroke
risk factors

u Encourage individualized assessment and treatment plans for stroke survivors that are based on a comprehensive and
accurate functional assessment of the resident’s strengths, weaknesses, risk factors for deterioration, and potential for
improvement

u Help the facility to identify up-to-date educational programs that address the recognition, evaluation, and prevention
of acute stroke

u Help to educate staff and families about the medical, functional, and psychological issues associated with stroke
u Help to develop and use outcome and process indicators to measure facility performance in stroke management
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Do c ume n t a t i o n  a n d  D e c i s i o n  Mak i n g  
Decisions about the evaluation and treatment of patients affected by stroke involve complex clinical
judgments. For example, patients with advanced illness may be unlikely to benefit from some ele-
ments of evaluation, treatment, and monitoring. Other patients may choose treatment goals that
emphasize symptomatic relief and maintenance of function but de-emphasize extensive evaluation
and aggressive medical interventions. 

Ideally, decisions about evaluation and treatment should reflect the autonomous choices of a
well-informed patient. If a patient lacks decision-making capacity, this limitation should be docu-
mented. If a surrogate decision maker is designated to make decisions on the patient’s behalf, the
rationale and any supporting legal documentation (e.g., advance directives, durable power of attor-
ney for health care) should be included in the patient’s medical record.

Documentation of decisions to forgo assessment or treatment should summarize discussions
with the patient, family or surrogate decision maker, and relevant interdisciplinary team members.
The medical record should reflect key elements of the decision-making process, including the diag-
nosis, prognosis, assessment, and treatment options (including refusal of assessment or treatment) as
well as the possible benefits and risks associated with these options. 

E x p e c t e d  O u t c ome s  F r om  Imp l eme n t a t i o n  o f  S t r o k e  C l i n i c a l  P r a c t i c e  G u i d e l i n e
Outcomes that may be expected from the implementation of this clinical practice guideline include
the following:
u Timely recognition of acute stroke,
u Implementation of appropriate strategies to prevent complications of stroke,
u Improved monitoring for and recognition of acute complications of stroke,
u Minimization of acute stroke complications,
u Improved control of modifiable risk factors for stroke,
u Improved utilization of appropriate anticoagulant and antithrombotic therapies,
u Improved quality of life for patients with stroke,
u Improved documentation of patient choices about assessments and treatments,
u Decreased readmissions of patients undergoing acute stroke rehabilitation, and
u Increased percentage of patients admitted for acute stroke rehabilitation who are discharged
home.

Stroke Management Falls into Three Categories of Urgency

u Acute stroke is a medical emergency that should be addressed immediately.
u Post-stroke involves care for a patient who has had a stroke recently.
u Stroke prevention involves measures to prevent a first or recurrent stroke.

Certain steps in this guideline are particularly relevant in the context of an acute stroke, where-
as others are applicable in the post-stroke or stroke prevention context. These differences are
reflected in the text by the use of geometric shapes. (t ACUTE STROKE, l POST-STROKE,
< STROKE PREVENTION).
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R E C O G N I T I O N  

Early identification and treatment can help to decrease stroke-related disability and death for appro-
priately selected patients. For this reason, the signs of acute stroke must be recognized and addressed
promptly.

S T E P  1 t ACU T E  S T ROK E

Does the patient show signs or symptoms of an acute stroke? Common presentations of an acute
stroke include
u Sudden confusion, difficulty speaking, or difficulty understanding speech;
u Sudden difficulty seeing out of one eye;
u Sudden difficulty walking, severe dizziness, or loss of balance or coordination;
u Sudden numbness or weakness of the face or in an arm or leg, especially if confined to one side of
the body; and

u Sudden severe headache with no other readily identifiable cause.

If at any time a patient displays any of these acute neurological symptoms, go immediately to Step
4, page 7.

Although stroke symptoms develop quickly, caregivers may not witness their onset. For exam-
ple, a stroke can occur during sleep. Moreover, a stroke does not always cause a dramatic decline in
muscle strength, speech, or level of consciousness. A stroke may cause a decline in function even if
muscle strength remains normal. 

A stroke may cause the new onset of any or all of the following signs and nonspecific symptoms
and should be considered in the differential diagnosis if no other apparent cause can be identified:
u Denial of physical deficits,
u Difficulty judging distance or depth,
u Difficulty recognizing or paying attention to one side of the body or environment,
u Difficulty with new learning,
u Impulsiveness or poor planning,
u Poor judgment,
u Poor safety awareness,
u Short attention span, and
u Change in mental status with associated signs and symptoms as listed above.

S T E P  2 l POS T  S T ROK E

Has the patient had a previous stroke or a TIA? A patient with a history of stroke or TIA is at high
risk for a recurrent stroke. If a newly admitted patient has a history of stroke or TIA, the interdisci-
plinary team should review available medical records to determine whether the patient has received
an appropriate diagnostic evaluation. If the patient has been evaluated appropriately, go to Step 7.
If not, go to Step 6.



S T E P  3   < S T ROK E  P R E V EN T I ON

Does the patient have risk factors for stroke?Many LTC patients who have not had a stroke or TIA
may have one or more potentially modifiable risk factors for stroke (Table 2).24 Identifying and treat-
ing modifiable risk factors is an effective way to reduce the chance of a first stroke or recurrent stroke.
If the patient has not had a stroke but has potentially modifiable risk factors for stroke, go to Step
14.
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TAB L E  2

Potentially Modifiable Risk Factors for Stroke

u Hypertension
u Atrial fibrillation
u Hyperlipidemia
u Diabetes mellitus
u Estrogen use
u Carotid artery stenosis
u Cigarette smoking
u Heavy alcohol use
u Inactivity
u Obesity
u Sleep apnea

A S S E S S M E N T

S T E P  4 t ACU T E  S T ROK E

Confirm that the patient is suffering an acute stroke.

u Clarify and describe the patient’s signs and symptoms.
Rapidly but thoroughly assess the patient who has signs or symptoms of an acute stroke. Carefully
describe the patient’s current level of consciousness, cognitive ability, speech, physical function, and
physical condition.

It is important to compare the patient’s current status with his or her usual (baseline) level of
physical, cognitive, and psychosocial function. Many LTC patients already have impairments in phys-
ical, cognitive, and psychosocial function caused by previous strokes or other conditions. For patients
with pre-existing deficits in physical, cognitive, or psychosocial function, a change in neurological
function from baseline may represent a new stroke. 

In patients who do not have significant neurological deficits, the following three-step test can help
caregivers to quickly and accurately identify the presence of a probable acute stroke: 

1. “Show us your teeth.” (Observe for facial weakness.)
2. “Close your eyes and raise your arms.” (Observe for one-sided weakness.)
3. “Repeat this simple sentence: ‘The sky is blue in Cincinnati.’” (Observe for slurred speech,

speech deficits, or difficulty understanding speech.)



TA B L E  3

Conditions That Can Produce Signs or Symptoms Similar to a Stroke 
Common
u Adverse drug reaction
u Fluid and electrolyte disturbances (e.g., dehydration, hyponatremia)
u Hypoglycemia
u Hypotension
u Hypoxia
u Systemic infection (e.g., urinary tract infection, pneumonia, sepsis)
u Vasovagal reaction

Less common
u Cranial nerve neuropathy
u Hepatic encephalopathy
u Hyperglycemia with hyperosmolar state
u Hypertensive encephalopathy
u Paresthesia or numbness of unknown cause
u Parkinsonism
u Post-seizure paralysis
u Primary or metastatic brain tumor
u Recurrent or persistent seizures (status epilepticus)
u Syncope
u Subdural hematoma

If this test reveals unilateral facial weakness, unilateral limb weakness, or difficulty with speech that
is new or represents a decline from previous function, the patient may be having an acute stroke.
Untrained observers using this test have been shown to accurately detect 96% of speech deficits, 97%
of cases of one-sided arm weakness, and 72% of cases of facial weakness.25

u Determine whether the patient’s signs and symptoms are caused by a condition that can resem-
ble a stroke.

Numerous conditions common in the LTC setting can cause signs and symptoms that resemble an 
acute stroke (Table 3). These conditions usually cause generalized, rather than focal, neurological 
signs and symptoms. For example, lethargy or confusion that presents without focal loss of strength 
or sensation may indicate a medical disorder, such as hypoglycemia, hypotension, hypoxia, infection, 
or an adverse drug reaction.

Urgent vital signs, a finger stick blood-glucose test, pulse oximetry, dipstick urinalysis, and a 
review of the patient’s drug regimen can quickly determine whether a common condition other than 
an acute stroke may be contributing to the patient’s signs and symptoms. (See PALmed’s clinical prac-
tice guideline on acute change of condition.a) If the patient has hypoxia, hypoglycemia, 
hypotension, or another acute medical condition that may mimic an acute stroke, go to Step 9. 

u Reassess the patient to determine whether symptoms have resolved.
If the patient’s symptoms do not resolve within 20 minutes, go to Step 5. If the patient’s symptoms
are resolving quickly without specific treatment, the symptoms may have been caused by a TIA. A
TIA is still considered a brain attack. Patients who have a TIA are at high risk for stroke and should
be evaluated promptly and thoroughly (Step 6).

a Post-Acute and Long-Term Care Medical Association. Acute Change of Condition in the Long-Term Care Setting. Clinical Practice Guideline. Columbia, MD.
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b Post-Acute and Long-Term Care Medical Association. Acute Change of Condition in the Long-Term Care Setting. Clinical Practice Guideline. Columbia, MD.

S T E P  5 t ACU T E  S T ROK E

Decide whether it would be appropriate to transfer the patient to the hospital for further evalua-
tion and treatment. Not all patients experiencing an acute stroke are appropriate candidates for
transfer. Hospital transfers for LTC patients with an acute stroke may produce both benefits and risks
(Table 4). The practitioner, family or surrogate decision maker, and the patient (if possible) should be
involved in deciding whether it is appropriate to transfer the patient to a hospital. The following fac-
tors should be taken into consideration: 
u The patient’s most recent level of function, including the status of any chronic illnesses;
u The patient’s and family’s treatment goals;
u The patient’s wishes, as expressed in advance directives and other care-planning documents or
oral discussions;

u The likelihood of benefit from hospital evaluation and treatment;
u The availability of emergency services and hospital services to respond in a timely fashion to a
brain attack; and

u The facility’s ability to provide timely evaluation along with pertinent management and monitor-
ing for an acute stroke.

Patients with advanced illness may have already chosen to pursue palliative rather than curative 
care. Other patients who may not be appropriate candidates for hospital transfer include those who 
have such severe physical, cognitive, or psychosocial disabilities that they are unlikely to benefit from 
aggressive hospital evaluation, treatment, and monitoring. The facility should have policies and pro-
cedures in place for making transfer decisions when the patient’s wishes are unknown or unclear.
(See PALTmed's clinical practice guideline on acute change of condition.b) 

TA B L E  4

Potential Benefits and Risks of Hospital Transfers for Long-Term Care Stroke Patients
Benefits
u Rapid assessment for conditions that resemble stroke
u Rapid access to certain diagnostic tests (e.g., computed tomography, magnetic resonance imaging)
u Rapid stabilization of cardiac, pulmonary, and neurological status
u Access to aggressive treatment to reverse stroke damage (e.g., thrombolytic [“clot-busting”] medications)
u Evaluation by teams with expertise in stroke care
u Access to hospital-based acute stroke units
u Frequent monitoring for neurological deterioration in the first days after stroke
u Comprehensive care planning for prevention and rehabilitation following stroke
u High-intensity rehabilitation services

Risks
u Deconditioning
u Delirium
u Pressure ulcers
u Use of restraints
u Use of indwelling urinary catheters
u Inappropriate medications for frail elderly people, causing adverse drug effects
u Other adverse iatrogenic events
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S T E P  6 t ACU T E  S T ROK E

Perform a diagnostic evaluation for acute stroke. The diagnostic evaluation may take place at the
hospital (if the patient has been transferred) or at the LTC facility (if it has been decided not to trans-
fer the patient). 

Patients who are not transferred to the hospital for urgent evaluation and treatment may still
benefit from selected elements of a diagnostic evaluation conducted in the facility over a period of
days or weeks. The same factors for determining the appropriateness of a hospital transfer (see Step
5) may also help caregivers to make decisions about the appropriateness of a complete diagnostic
evaluation of the patient with a possible acute stroke. A decision to forgo elements of the compre-
hensive diagnostic evaluation should be documented in the patient’s record in the same way as the
decision to forgo a hospital transfer.

Purposes of the diagnostic evaluation include
u Confirming that the patient’s signs and symptoms are caused by a stroke and not by a condition
that causes symptoms resembling those of a stroke (see Table 4),

u Identifying the type of stroke (e.g., thrombotic, embolic, hemorrhagic),
u Documenting the location and extent of the brain injury,
u Documenting the functional severity of the stroke,
u Recognizing conditions that increase the risk of stroke complications,
u Assessing relevant medical conditions and medications that affect acute stroke treatment and
stroke rehabilitation, and

u Identifying potentially modifiable stroke risk factors.

Table 5 lists recommended and optional diagnostic tests for the initial evaluation of patients pre-
senting to a hospital with stroke signs and symptoms.

TA B L E  5

Diagnostic Tests for the Initial Hospital-Based Evaluation of Stroke Signs and
Symptoms
Recommended
u Noncontrast computed tomography (CT) scan of the brain, or magnetic resonance imaging (MRI) of the brain
u Blood glucose
u Oxygen saturation (pulse oximetry)
u Electrocardiogram
u Blood urea nitrogen (BUN), serum creatinine, electrolytes
u Markers of cardiac ischemia
u Complete blood count, including platelets
u Prothrombin time (PT) and partial thromboplastin time (PTT)

Optional (depending on signs and symptoms and clinical suspicion) 
u Liver function tests
u Serum ammonia level
u Blood alcohol level
u Toxicology screen
u Arterial blood gas
u Chest X-ray
u Electroencephalogram
u Lumbar puncture

Source: Adams et al, 2007.26



S T E P 7 t A C U T E S T R O K E  l P O S T S T R O K E

Perform an interdisciplinary functional assessment. If the diagnostic evaluation confirms the occur-
rence of a stroke or TIA, perform a broad interdisciplinary assessment of the patient. Transitions from 
one level of care to another or from one care facility to another should trigger an interdisciplinary 
assessment. (See PALTmed’s clinical practice guideline on transitions of care.c) The findings of 
this assessment should guide decision making about further diagnostic testing, treatment, 
rehabilitation, prevention, and monitoring (Table 6). The overall goals of a treatment plan based on 
such an assess-ment include optimizing the patient’s overall medical status, preserving and 
improving function, preventing stroke complications, and reducing the risk of recurrent stroke or 
other vascular events.16 The assessment should characterize the patient’s
u Cognitive and psychosocial abilities and impairments, including safety awareness;
u Physical abilities and impairments, including ability to perform ADLs;
u Current and expected level of physical endurance;
u Presence and severity of chronic medical conditions;
u Risk of stroke complications (e.g., bladder and bowel dysfunction, deep vein thrombosis [DVT],
dysphagia, falls, and pressure ulcer); and

u Presence of stroke complications (e.g., urinary tract infection [UTI], DVT, aspiration, malnutrition,
pain, depression, dementia, and skin breakdown).

Complications are common following a stroke. One study found that up to 60% of patients suf-
fered medical complications in the first weeks after a stroke. The most frequent complications were
UTI, musculoskeletal pain, and depression.27

The interdisciplinary team should assess the patient for the presence of stroke complications and
for factors that increase the risk of complications. The patient’s care plan should include measures to
both prevent complications and treat any identified complications. (See Step 10 and Table 8.)

u Assess bladder and bowel function.
The prevalence of acute urinary incontinence and bladder dysfunction after a stroke ranges from 32%
to 79%. Risk factors for incontinence after a stroke include age over 75 years, cognitive deficits, com-
munication difficulties, disorders of bladder function, dysphagia, immobility from weakness or
paralysis, and visual field defects. Incontinence persists in up to 25% of patients and is associated
with high rates of institutional care and death.28-30

Disorders of bladder function may have multiple causes. It is important to evaluate the patient 
with incontinence following a stroke to identify modifiable causes of incontinence. Clinicians should 
assess for urinary retention by using a post-voiding bladder scan or in-and-out catheterization, meas-
ure urinary frequency and urinary volume, determine the level of urinary control, and search for 
signs or symptoms of UTI.16

Patients with urinary incontinence are often managed initially with indwelling catheters. 
Catheters increase the occurrence of UTIs, however, and may interfere with rehabilitation and mobil-
ity, so the interdisciplinary team should regularly determine whether discontinuation is possible. For 
further guidance on the assessment and treatment of urinary incontinence in the post-stroke patient, 
refer to AMDA’s clinical practice guideline on urinary incontinence.d

Constipation and fecal incontinence also are common after a stroke. Constipation may be caused 
by immobility, decreased fluid intake, or adverse drug reactions such as those related to the use of

c Post-Acute and Long-Term Care Medical Association. Transitions of Care in the Long-Term Care Continuum. Clinical Practice Guideline.Columbia, MD.
d Post-Acute and Long-Term Care Medical Association. Urinary Incontinence in the Long-Term Care Setting. Clinical Practice Guideline. Columbia, MD.
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TAB L E  6

Elements of a Comprehensive Assessment for a Stroke Patient 

Domain Indicators

Cognitive abilities u Memory
u Problem solving
u Safety awareness
u Interpersonal socialization
u New or progressive cognitive impairment (dementia)

Communication abilities u Auditory comprehension
u Spoken expression
u Reading and writing ability

Mood u Depression, anxiety

Hydration and nutritional status u Ability to consume fluid, calorie, and protein requirements

Feeding, chewing, u Delayed or difficult feeding
and swallowing abilities u Chewing or swallowing disturbances

u Dysphagia
u Aspiration

Functional abilities u Oral and facial hygiene
(i.e., activities of daily living) u Grooming

u Dressing (upper and lower body)
u Toileting and toilet hygiene
u Urinary and fecal continence

• Bladder management
• Bowel management

u Bathing
u Transfers

• Toilet, tub, and shower transfers
• Transfers between level surfaces
• Transfers between uneven surfaces

u Ambulation
• Wheelchair propulsion
• Stair climbing

Physical condition u Stamina and endurance
u Motor or sensory deficits
u Painful conditions
u Fall risk
u Skin integrity

Status of chronic illnesses that can u Cardiac, pulmonary, musculoskeletal, neurological, psychological, metabolic,
affect function and rehabilitation or malignant conditions

Presence of stroke complications u Deep vein thrombosis
u Infection (e.g., aspiration pneumonia, urinary tract infection)
u Skin ulcer
u Depression
u Musculoskeletal pain or dysfunction
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anticholinergic medications. Fecal incontinence occurs in up to 40% of patients following an acute
stroke and persists at 6 months in up to 20% of stroke survivors. Fecal incontinence is more likely to
persist in patients with urinary incontinence, sensory or visual neglect, or dependence in toileting.
Anticholinergic medications may predispose to fecal impaction and urinary overflow incontinence.
One study showed that an algorithmic approach to post-stroke constipation or fecal incontinence
could improve symptoms of bowel dysfunction.31 Fecal incontinence that persists for more than 3
months after a stroke is associated with an increased risk of LTC placement and death.32

u Assess cognitive status.
It is important to assess cognitive status in stroke survivors because stroke can cause or exacerbate
cognitive decline and dementia. Approximately 10% of stroke survivors have dementia before their
first stroke, and 10% will develop new dementia as a result of their first stroke.33 At least 30% of stroke
survivors will fulfill the diagnostic criteria for dementia, and an even greater proportion will have
less severe cognitive impairments.28,34,35 Post-stroke dementia is more common in people aged 65
years or more and in those with a lower level of education, a history of stroke, and greater cognitive
and physical impairment at the time of the acute stroke.36,37 Even among stroke survivors in whom
no dementia is found during the first 3 months after the stroke, dementia continues to occur at an
average rate of 8% to 9% per year of follow-up.38,39 Stroke recurrence is an important determinant of
incident or worsening dementia among stroke survivors, which highlights the importance of risk fac-
tor reduction to reduce recurrent stroke.33,40

Cognitive decline following a stroke increases with advancing age. More than 70% of post-stroke
patients aged over 75 years showed some cognitive impairment, compared with 45% of those aged
65 years or less.34 Despite the high incidence and progressive increase in the prevalence of dementia
following a stroke, some improvement in global cognitive function can be seen in up to 50% of stroke
patients.38 Treatment with donepezil can maintain or improve cognitive function in patients with vas-
cular dementia.41

Post-stroke dementia may adversely affect rehabilitation, independence in ADLs, and risk of
injury. In addition, death is three times as likely among stroke survivors who have dementia as
among those who do not have dementia.39 The method of cognitive assessment will depend on the
abilities of the patient and the experience of the interdisciplinary team. A useful tool is the Brief
Interview for Mental Status (BIMS) as incorporated in the MDS (MDS 3.0). 

u Assess chronic comorbid conditions.
The practitioner should review all medical and psychological conditions that can affect the patient’s
cognition, physical function, and physical endurance. Comorbid medical conditions are common
among stroke survivors aged 65 and older. Among one Medicare cohort of stroke survivors, 74% had
hypertension, 38% had cardiac arrhythmias, 30% had diabetes, 23% had congestive heart failure, 23%
had dementia, and 23% had fluid or electrolyte abnormalities.42 Concentrate on optimizing the treat-
ment of comorbid medical conditions, controlling disabling symptoms, and minimizing the adverse
effects of medications.

Assessment for previously unidentified coronary artery disease and peripheral arterial disease is
important because the conditions are prevalent and are leading causes of death among stroke sur-
vivors. 



u Assess communication abilities.
Between 17% and 38% of stroke patients experience a sudden decline in speech and language abili-
ties.43 Speech therapy by a speech-language pathologist produces important gains in communication
abilities and should begin as soon as possible after stroke occurrence.16 For patients with communi-
cation deficits, a speech-language assessment should include a comparison of pre-stroke and
post-stroke communicative ability. Pre-stroke abilities may be estimated anecdotally by asking care-
givers and family members how well the patient was able to communicate before the stroke.

A complete speech and language assessment will assess 
u Auditory comprehension (including auditory attention and memory),
u Visual comprehension (including visual attention and memory),
u Oral motor structure and function (including palate and voice),
u Verbal expression (including thought organization and reasoning), and
u Written expression (including thought organization and reasoning).

u Assess risk for deep vein thrombosis.
The most important stroke-specific risk factor for DVT or pulmonary embolism (PE) is reduced
mobility, characterized by inability to ambulate independently. In studies of DVT after stroke, the
number of clinically evident DVTs ranged from 0.2% to 10%, but the number of asymptomatic DVTs
detected by ultrasound, fibrinogen scanning, or MRI may reach 80% among those with a paralyzed
limb and with increasing stroke severity.44,45 DVT is most likely to occur in a paralyzed limb and is
often asymptomatic, especially when it occurs below the knee. Symptomatic DVT of an immobile
limb may present with increased circumference, edema, redness, warmth, or pain.

The most critical complication of DVT is PE. PE may present with painful breathing, shortness
of breath, anxiety, change in mental status, hypoxia, hypotension, rapid respiration, or rapid heart
rate, but half of fatal PEs present with sudden death.46 PE can occur at any time after a stroke, but
most will occur in the first month.46 In the first months after a stroke, PE is responsible for 13% to
25% of early deaths,18,47 despite a relatively low incidence (1% to 5%) of PE in this population.44,48

u Assess risk for depression.
Studies across multiple settings show that one in three stroke survivors suffers from depression.49 A
recent study of stroke survivors aged 70 and older found that the frequency of depression was not
influenced by age, gender, or hemisphere affected.50 Mortality is two to three times higher in patients
with post-stroke depression than in stroke patients who are not depressed.51

Although the physical and cognitive effects of a stroke might be expected to contribute to an
overestimation of the prevalence of depression, the criteria for depression of the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV),52 apply equally to stroke patients.51

The most prevalent symptoms in post-stroke depression are anxiety-related and vegetative
symptoms (e.g., weight loss, lack of energy, poor sleep, loss of libido). Compared with depressed
patients who have not had a stroke, patients with post-stroke depression are more likely to show
emotional instability and variation in mood throughout the day and are less likely to experience guilt
and suicidal ideation.53

Other conditions may present with signs and symptoms that mimic those associated with
depression. For that reason, it is important to assess the post-stroke patient who has depressive
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symptoms for other causes of those symptoms. Appropriate screening tools for depression include 
the 10-item Geriatric Depression Scale (GDS), the Cornell Scale for Depression in Dementia (CSDD), 
and the Patient Health Questionnaire 9 (PHQ-9), the last of which is included in MDS 3.0. (See 
PALTmed’s clinical practice guideline on depression.e)

u Assess risk for dysphagia and aspiration.
Safe and effective swallowing is essential for adequate hydration and nutrition. Dysphagia is defined
as difficulty with or discomfort during swallowing. Dysphagia can result in aspiration, a condition
associated with saliva, liquids, or food spilling from the pharynx into the lungs. Dysphagia may also
contribute to malnutrition, which adversely affects stroke recovery. Dysphagia occurs in an estimat-
ed 22% to 65% of patients following an acute stroke.54,55 Up to 25% of stroke patients in LTC may have
dysphagia.56

Many medications, as well as conditions other than stroke, can cause swallowing problems.57,58
Signs and symptoms of a possible swallowing problem are listed in Table 7. The physician should
evaluate and rule out medical causes before, or in conjunction with, evaluation by other disciplines.
Because aspiration after a stroke can be asymptomatic,59 it is prudent to perform an assessment for
dysphagia when a stroke patient is identified or transferred to a facility. In one study, 11% of patients
with post-stroke dysphagia were not identified in the acute-care hospital but were discovered by for-
mal assessment after transfer to a rehabilitation unit.60

For the patient with an acute stroke, a screening clinical evaluation of swallowing may be the
appropriate initial assessment for dysphagia. This evaluation should be performed by an appropri-
ately trained practitioner, nurse, or speech therapist and should document the patient’s 
u Level of consciousness;
u Ability to follow commands;
u Gross strength and coordination of muscles of the face, mouth, and tongue; and
u Ability to swallow 3 ounces of water without drooling, coughing, or choking.

Any abnormalities detected in the screening clinical examination may prompt consideration of a
formal dysphagia assessment by a speech therapist. If a patient with an acute stroke does not cough
when swallowing 3 ounces of water, the likelihood that a formal videofluoroscopic examination will
find even mild aspiration is only 20%.61

A formal dysphagia assessment by a speech therapist may include as many of the following com-
ponents as indicated:
u Comparison of pre- and post-stroke swallowing status;
u Prognosis for oral feeding;
u Oral motor structure and function (including palate and voice) at rest and with volitional move-
ment;

u Oral stage of swallowing, including management of own secretions as well as performance with
food and drink of different bolus sizes and consistency;

u Pharyngeal stage of swallowing, including dry swallow upon command as well as with presenta-
tions of food and drink of different bolus sizes and consistency; and

u Impact of postural and other therapeutic techniques on swallowing function.

Factors that are identified during the initial swallowing evaluation or that become apparent dur-

e Post-Acute and Long-Term Care Medical Association. Depression in the Long-Term Care Setting. Clinical Practice Guideline. Columbia, MD.



ing the course of treatment may lead to a recommendation for an instrumental assessment such as 
u Modified barium swallow (videofluoroscopic examination),
u Fiberoptic endoscopic evaluation of swallowing, or
u Flexible endoscopic evaluation of swallowing with sensory testing.

Observational evidence suggests that programs designed to effectively diagnose and treat aspi-
ration following acute stroke can reduce rates of aspiration pneumonia in the acute-care setting.59 It
is important to remember that in addition to abnormal swallowing, age over 65 years, dysarthria,
aphasia, increased stroke severity, and cognitive impairment are independent predictors of post-
stroke pneumonia, and that these risk factors cumulatively increase pneumonia risk.62 Nevertheless,
most stroke experts endorse the assessment and treatment of patients who have acute stroke-related
swallowing abnormalities.16,59 Instrumental evaluation and treatment of dysphagia and aspiration
may not be appropriate for all patients, however. It is important to decide whether to perform an
instrumental assessment in discussion with the patient, family or surrogate decision maker, and rel-
evant interdisciplinary team members. Key elements of the decision-making process should be
documented. The documentation should reflect the patient’s treatment goals, which should be based
on his or her understanding of the likely diagnosis; the prognosis for recovery of function; the expect-
ed likelihood of complications from dysphagia or aspiration; and a review of the benefits, risks, and
alternatives to instrumental assessment and therapeutic interventions.

u Assess limbs for range of motion, motor and sensory deficits, and painful conditions.
Up to 80% of stroke patients have weakness in a limb (i.e., hemiparesis).63 Limb weakness can lead
to deconditioning, loss of function, spasticity, pain, and DVT. Limb mobility should be assessed and
optimized as soon as possible after an acute stroke. If voluntary motion is not possible, the care team
should focus on trying to preserve passive range of motion and increase strength.

Complications of limb immobility can present in several ways. Patients may complain of mus-
culoskeletal pain with motion or ADLs, show a decline in physical abilities, develop increased tone 
or contractures, or exhibit swelling or skin discoloration in a limb. Any of these signs or symptoms 
should prompt the interdisciplinary team to consider further evaluation to determine the contribut-
ing causes. A painful limb may have a wide variety of causes other than the acute stroke (e.g., 
arthritis, gout, neuropathy, fracture). (See PALTmed’s clinical practice guideline on pain 
management in the LTC setting.f)

Two causes of pain associated with hemiplegic stroke—limb spasticity and shoulder dysfunc-
tion—are important because they can have significant detrimental effects and because preventive 
treatments may reduce their occurrence or severity.

Spasticity. Immediately after a hemiplegic stroke, the patient may experience a period of limb weak-
ness and flaccidity characterized by clumsiness, lack of tone, and lack of movement. As the brain 
recovers from a stroke, the flaccid limb may recover muscle tone. Spasticity is the occurrence of 
abnormally increased muscle tone with exaggerated reflexes and increased resistance to passive 
movement. If spasticity is severe, the patient may experience pain with range of motion, involuntary 
muscle contractions, or painful muscle spasms.

Spasticity in an upper extremity may present with a loss of finger dexterity, a fisted hand, a 
flexed wrist, a flexed elbow with the palm held up, or an adducted shoulder. Spasticity in the leg may

f Post-Acute and Long-Term Care Medical Association. Pain Management in the Long-Term Care Setting. Clinical Practice Guideline. Columbia, MD.
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present with an extended knee, hip adduction, a foot pointed and turned inward, limited range of
motion, or difficulty with transfers and ambulation.

Problems that can result from spasticity include pain, joint contractures, difficulty performing
ADLs, and difficulty with hygiene as a result of contracted postures. Spasticity may be increased by
conditions such as UTI, constipation, pressure ulcers, or braces that cause discomfort.64

Shoulder dysfunction. Because shoulder weakness and dysfunction may have multiple causes, it is
prudent for the physical therapist and other members of the interdisciplinary team to assess shoul-
der function and create care plans to prevent shoulder dysfunction.65 Because shoulder dysfunction
may occur during recovery of muscle tone and voluntary movement, the team should be vigilant for
the new onset of pain or dysfunction in the shoulder and arm.

u Assess nutrition and hydration status.
Optimal nutrition and hydration are important for patients undergoing stroke rehabilitation. Up to
80% of stroke survivors who reside in LTC facilities need some feeding assistance, and 30% are
described as having poor food intake or appetite.56

TA B L E  7

Signs and Symptoms of a Possible Swallowing Problem

u “Wet” or “gurgly” voice
u Weak cough
u Noisy breathing or chest congestion
u Drooling
u Coughing or clearing throat when eating or drinking
u Slow eating
u Decreased food consumption
u Stopping eating because of fatigue; signs of excessive effort involved in eating
u Pocketing food in mouth
u Difficulty keeping food or liquid in mouth
u Difficulty chewing
u Frequent episodes of pneumonia
u Difficulty swallowing pills
u Complaints of food sticking in the throat

Challenges to adequate nutrition and hydration in stroke survivors include difficulty maintain-
ing proper body position; dependency in eating that prolongs eating time; and behaviors such as 
drowsiness, distractibility, and resistance to feeding. For further guidance on ensuring adequate 
nutrition and hydration in the post-stroke patient, refer to PALTmed ’s clinical practice 
guideline on altered nutritional status.g

g Post-Acute and Long-Term Care Medical Association. Altered Nutritional Status in the Long-Term Care Setting. Clinical Practice Guideline. Columbia, MD.
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u Assess skin integrity and risk for pressure ulcers.
Pressure ulcers are another common complication of stroke. Stroke-related risk factors for skin break-
down include
u Paralysis and immobility,
u Decreased level of consciousness or comatose state,
u Loss of sensation,
u Muscle spasticity,
u Bowel or bladder incontinence, and

u Malnutrition (related to dysphagia).

A thorough assessment may identify other risk factors for pressure ulcers. (See PALTmed’s clinical
practice guideline on pressure ulcersh and the companion volume on pressure ulcer therapy.i) 

u Assess risk for falls and fractures.
A stroke can result in multiple risk factors for falls, predisposing the patient to additional injury.
Stroke-related risks for falling include impairments in
u Ability to communicate;
u Alertness and attention;
u Balance and coordination;
u Muscle strength;
u Peripheral sensation;
u Proprioception;
u Safety awareness, including lack of awareness of the presence of paralysis or functional limitations
(anosognosia); and

u Visual field.

For additional risk factors for falls, refer to PALTmed’s clinical practice guideline on falls and fall 
risk.j Despite a lack of clear data to confirm efficacy in LTC settings, a reasonable approach to reduc-
ing fall risk includes an interdisciplinary assessment and multifactorial interventions. For instance, 
prudent medication management; therapy to improve strength, balance, and mobility; and care to 
optimize other chronic medical conditions reduce fall rates in hospitalized patients, so they may 
reduce the fall risk for individual LTC patients.66 The only evidence-based intervention shown to 
reduce falls after stroke is vitamin D supplementation.67

Falls can result in fractures, especially in patients with osteoporosis. Because many LTC patients 
have osteoporosis and because stroke-related immobility can accelerate bone loss, consider appro-
priate dietary and pharmacologic measures to prevent or treat osteoporosis. (See PALTmed’s 
clinical practice guideline on osteoporosis.k)

S T E P 8 t A C U T E S T R O K E l P O S T S T R O K E

Summarize the patient’s condition. When a patient is admitted to the facility with a history of 
stroke, it is appropriate to review all relevant information that has been identified thus far, 
which may include the following: 

h Post-Acute and Long-Term Care Medical Association. Pressure Ulcers in the Long-Term Care Setting. Clinical Practice Guideline. Columbia, MD.
i Post-Acute and Long-Term Care Medical Association. Pressure Ulcer Therapy Companion. Columbia, MD.
j Post-Acute and Long-Term Care Medical Association. Falls and Fall Risk in the Long-Term Care Setting. Clinical Practice Guideline. Columbia, MD.
k Post-Acute and Long-Term Care Medical Association. Osteoporosis and Fracture Prevention in the Long-Term Care Setting. Clinical Practice
Guideline. Columbia, MD.
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u The severity of the stroke (NIH stroke scale score less than 6 associated with good recovery, greater
than 16 associated with severe disability and high mortality)68;

u The type of stroke (e.g., large-artery atherosclerosis, small-artery vascular occlusion, cardioembol-
ic, hemorrhagic, TIA, unknown);

u The patient’s cognitive abilities, including communication ability, decision capacity, and safety
awareness;

u The patient’s nutritional status and findings of a recent nutritional assessment;
u The patient’s physical abilities, particularly the ability to perform ADLs;
u Stroke complications (e.g., dysphagia, aspiration, incontinence, paralysis, skin breakdown);
u Mood and behavioral problems;
u Severity and prognosis of comorbid conditions (e.g., coronary artery disease, congestive heart fail-
ure, diabetes, dysphagia, chronic obstructive pulmonary disease, dementia);

u Modifiable risk factors for recurrent stroke;
u Nonpharmacologic and pharmacologic treatments prescribed to enhance rehabilitation, relieve
symptoms, prevent or treat stroke complications, and reduce the risk of stroke recurrence;

u An estimation of the patient’s prognosis for recovery, development of stroke complications, or fur-
ther decline in function;

u Documentation of any decisions to forgo diagnostic testing, rehabilitation, or preventive therapy;
and

u Advance care plans, including the patient’s goals of therapy and preferences for life-sustaining
treatments.

T R E AT M E N T  

S T E P  9   t ACU T E  S T ROK E

Treat medical conditions that may mimic an acute stroke. If the assessment identifies an acute med-
ical condition such as hypoglycemia, hypotension, or hypoxia, treat that condition immediately. If
this treatment begins to reverse the patient’s neurological symptoms within 20 minutes, nursing staff
should notify the attending physician and discuss the need for further evaluation or treatment. If
symptoms suggestive of a stroke persist after 20 minutes, go back to Step 5. 

The initial evaluation may reveal findings that can complicate neurological injury or can cause
symptoms of a stroke. For example, blood glucose greater than 400 mg/dL, systolic blood pressure
greater than 220 mm Hg, diastolic blood pressure greater than 110 mm Hg, systemic infection, and
fluid or electrolyte disturbances can cause symptoms similar to stroke. If these findings exist, notify
the attending physician to discuss the appropriateness of further evaluation and treatment. (See
AMDA’s clinical practice guideline on acute change of condition.l)

S T E P  1 0   t ACU T E  S T ROK E   l POS T  S T ROK E

Develop and implement a care plan to identify and address stroke-related complications. Table 8 lists
several common stroke complications and some preventive interventions that may be considered as
part of a plan to prevent stroke-related complications.

l Post-Acute and Long-Term Care Medical Association. Acute Change of Condition in the Long-Term Care Setting. Clinical Practice 
Guideline. Columbia, MD.
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TAB L E  8

Strategies to Decrease the Risk of Stroke Complications

Complication Potential Preventive Interventions

Pneumonia u Optimize mobility
u Optimize cardiac and pulmonary conditions
u If significant dysphagia identified, modify diet and liquid consistency
u Rehabilitate swallowing
u Optimize body position when eating or drinking
u Consider pneumococcal immunization
u Consider influenza immunization
u Optimize oral hygiene

Urinary tract infection u Optimize mobility as soon as possible
u Treat modifiable causes of incontinence
u Identify and treat urinary retention
u Remove indwelling catheter

Deep vein thrombosis u Optimize mobility
u Consider prophylactic anticoagulation therapy

Pressure ulcer u Optimize mobility
u Minimize pressure, shear, moisture
u Optimize nutrition

Depression u Optimize function
u Treat pain
u Provide emotional support and appropriate activities

Spasticity or contracture u Ensure stretching and range-of-motion exercises
u Apply splinting
u Consider antispasmodic medication

Shoulder displacement u Provide limb support
u Transfer carefully
u Rehabilitate strength

u Address risk for pneumonia.
Some medications and comorbid conditions (e.g., gastroesophageal reflux, absence of gastric acid,
poor dentition) can increase the risk of aspiration pneumonia. It may be prudent to review medica-
tions and optimize oral health in an effort to control the risk of aspiration pneumonia.69
Pneumococcal and influenza immunizations may provide additional benefit by preventing specific
types of acute pneumonia, thereby optimizing pulmonary status.

u Address risk for deep vein thrombosis.
The rate of DVT after stroke is similar to the rate seen after major surgery,70 and most studies show
higher rates of DVT with increasing stroke severity and immobility. Because DVT is frequently
asymptomatic, and because up to half of all fatal PEs lack a symptomatic prodrome,46 it is prudent to
implement prophylactic treatment for several weeks rather than to monitor to detect symptomatic
DVT or PE in at-risk patients. Treatment options include intermittent pneumatic compression
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devices, low-dose unfractionated heparin (LDUH), low molecular weight heparin (LMWH), and
warfarin.16,71

For patients with restricted mobility (e.g., those unable to walk unassisted, unable to ambulate
50 feet, or with dense paresis of a leg), clinicians should prescribe either LDUH or LMWH.71 LDUH
can reduce the incidence of PE to 0.5%.72 A meta-analysis of thromboembolism prophylaxis after
stroke estimated the number needed to treat (NNT) for prevention of one thromboembolic event. For
LDUH (5000 units 2 to 3 times daily), the NNT ranged from 2 to 10, whereas for LMWH the NNT
ranged from 1 to 4.73 

The PREVAIL study compared 10 days of prophylactic therapy with the LMWH enoxaparin to
LDUH in stroke patients unable to walk unassisted.74 The main outcomes included both asympto-
matic and symptomatic venous thromboembolism (VTE; DVT plus PE), PE, and DVT, as well as
intracranial and extracranial bleeding. The two regimens were equally efficacious at preventing
symptomatic VTE, and death rates were similar in the two groups. Enoxaparin treatment reduced the
incidence of all VTE (symptomatic plus asymptomatic) to 10%, whereas LDUH reduced all VTE to
18% (NNT = 13). Intracranial hemorrhage was markedly higher among patients with an NIH stroke
scale score of 14 or higher (12.5%) than among those whose scores were less than 14 (6%), but
intracranial hemorrhage rates were similar in the two treatment groups. These data suggest that
LDUH reduces symptomatic VTE as well as enoxaparin with similar rates of bleeding complica-
tions.74

For patients at high risk for hemorrhage because of anticoagulation (e.g., platelet count less than
100,000, uncontrolled hypertension [greater than 180/100], creatinine clearance less than 30 ml/min,
or recent trauma or surgery), clinicians may consider physical methods of VTE prevention.
Unfortunately, meta-analysis of trial evidence does not show a statistical benefit from either gradu-
ated compression stockings or intermittent pneumatic compression devices.75 A recent trial
compared thigh-length stockings to below-knee stockings for DVT prevention in patients unable to
walk independently to the bathroom after stroke.76 The study did not show a reduction in VTE with
thigh-high stockings, but did find a higher risk for DVT with below-knee compression stockings.
This may suggest that clinicians should avoid compressive stockings, especially below-knee stock-
ings, for immobile stroke patients. 

The optimum duration of VTE prophylaxis is unknown. Fatal DVT and PE continue to occur for
up to 120 days after a stroke,46 but the incidence is highest in the first month.77 No evidence exists to
support long-term anticoagulation in patients who are likely to be immobile indefinitely. 

u Address risk for pressure ulcers.
Although it is debatable whether all pressure ulcers are preventable,78 it is prudent to consider mod-
ifying pressure ulcer risk factors that are identified by a careful clinical assessment. (See
PALTmed’s clinical practice guideline on pressure ulcersm and the companion volume on pressure
ulcer thera-py.n)

u Address risk for shoulder displacement and pain.
Nearly one third of patients have shoulder pain in the year following a stroke.79 Adverse effects of
shoulder pain include persistent difficulties with ADLs, impaired rehabilitation, and decreased qual-
ity of life.79 The exact cause of shoulder pain may be difficult to determine. MRI studies of painful
shoulders after a stroke may show rotator cuff tears, tendonopathies, and atrophy, but these

m Post-Acute and Long-Term Care Medical Association. Pressure Ulcers in the Long-Term Care Setting. Clinical Practice Guideline.

Columbia, MD. n Post-Acute and Long-Term Care Medical Association. Pressure Ulcer Therapy Companion. Columbia, MD.
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abnormalities do not always correlate with pain severity.80 Subluxation of the shoulder is believed to
contribute to shoulder pain and disability. Despite the common use of slings and other supportive
devices to protect the weak post-stroke shoulder, no data exist to confirm that these practices
decrease pain or improve function.81

Absent compelling trial data to guide prevention and treatment, prudent practice would include
an interdisciplinary assessment and individualized treatment plans with regular assessment of effi-
cacy. On the basis of each individual’s responses, treatments that reduce pain and improve function
should continue, but ineffective or burdensome treatments should be discontinued. Examples of
expert recommendations for the weak, painful shoulder include the use of staff education and the use
of slings to prevent injury, corticosteroid injection when capsulitis or tendonitis exists, and trials of
modalities such as ice, heat, massage, and range of motion exercises.16 

Table 9 describes specific positioning and handling techniques to support a hemiparetic arm at
rest and when moving the limb through the range of motion.

TA B L E  9

Specific Positioning and Handling Techniques to Support a Hemiparetic Arm

u Positioning for Support
u Standing:

• Sling or other device as recommended by physical or occupational therapist.
u Sitting:

• Support arm under elbow with lap board, arm tray, or pillow.
u Lying:

• When patient is lying on his or her side, place a pillow to support the arm.
• When patient is lying supine, place a pillow or rolled towel under the arm.

Be aware that as a result of decreased sensory awareness, the patient may fail to notice if the affected arm 
falls from the chair or bed that is supporting it.

u Correct Handling Techniques
u Do not pull or tug on the arm during dressing, bathing, or transfers.
u Perform full pain-free range of motion exercises during dressing and bathing twice per day.

u Address spasticity and contracture of a paretic limb.
A 6-month follow-up study of ischemic stroke patients with limb paresis found that 15% had moder-
ately severe spasticity and that, overall, 42% manifested some degree of spasticity.82 A Swedish study
showed that, in the first year following a stroke, overall costs (primarily resulting from hospital care)
for patients with spasticity are four times the costs for those without stroke-related spasticity.83

u Address risk for urinary tract infection.
UTI risk can be reduced by avoiding indwelling urinary catheters and by minimizing or eliminating
urinary retention. Noncatheterized patients with a history of recurrent UTIs may derive some mod-
est benefit from 500 mg of cranberry extract or judicious use of prophylactic antibiotics.84,85 Although
evidence does not support other interventions to reduce UTI occurrence, reasonable practice would
include attention to perineal hygiene and avoidance of constipation.
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S T E P  1 1   t ACU T E  S T ROK E   l POS T  S T ROK E

Develop and implement an interdisciplinary treatment plan that treats stroke complications.
When the assessment identifies complications of stroke, implement appropriate curative, restorative,
or palliative treatment on the basis of a shared decision that reflects the patient’s wishes and treat-
ment goals. 

u Treat deep vein thrombosis.
For guidance on the treatment of DVT in the post-stroke patient, refer to the American College of
Chest Physicians (ACCP) guidelines on antithrombotic therapy.86

u Treat depression.
Post-stroke depression should be identified and treated as early as possible. Patients with post-stroke
depression who are treated within the first month following an acute stroke have more rapid and
more lasting recovery of ADL function.87 Treating post-stroke depression may also decrease mortal-
ity.88

Treating stroke-related depression with antidepressant medication improves recovery of cogni-
tive and physical abilities and reduces mortality.51 (See AMDA’s clinical practice guideline on
depression.o) Studies support the efficacy of nortriptyline, fluoxetine, and citalopram for the treat-
ment of post-stroke depression, but it is unknown whether all antidepressants have similar
beneficial effects.51,88,89 It is prudent to begin antidepressant treatment with medications that have
been proven effective in high-quality research studies.51,87,89,90 Fluoxetine may be preferred because
it is effective for treating not only post-stroke depression, but also the post-stroke syndromes of
excessive or inappropriate laughing, crying, or both (emotional incontinence), and anger prone-
ness.91

An evolving issue is the place for antidepressants for prevention of post-stroke depression and
depression-related disability. A meta-analysis showed that fluoxetine reduced the incidence of post-
stroke depression, improved neurological recovery, and improved independence.92 Another study
showed that escitalopram reduced the incidence of post-stroke depression.93

u Treat dysphagia.
Dysphagia caused by a stroke can lead to aspiration, which may increase the risk of aspiration pneu-
monia. Dysphagia may also result in decreased intake of food and fluids, which can lead to altered
nutritional status and fluid and electrolyte imbalance. Most recommendations favoring dysphagia
treatment following an acute stroke are based on observational studies that report a decreased inci-
dence of aspiration pneumonia attributed to aspiration assessment and treatment.16,59 A recent trial
showed that swallowing therapy with adjusted dietary consistencies reduced pneumonia, death,
and institutionalization among dysphagic acute stroke patients treated in a hospital setting.94

The main goals of dysphagia treatment after an acute stroke are to try to reduce the risk of aspi-
ration and to optimize nutrition and hydration by improving the ability to chew and swallow.
Treatment strategies to reduce aspiration risk include compensatory strategies that optimize posture
during eating, speech therapy to improve strength and coordination of oropharyngeal muscles, and
dietary modifications.58

Unfortunately, no interventions have been conclusively proven to prevent aspiration pneumonia
among stroke patients with dysphagia and aspiration.95,96 Most studies of dysphagia do not assign

o Post-Acute and Long-Term Care Medical Association. Depression in the Long-Term Care Setting. Clinical Practice Guideline.
Columbia, MD.
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patients to nontreatment or observation groups. Many studies fail to report on the crucial outcomes
of aspiration pneumonia, malnutrition, functional status, and death. Additionally, any benefits attrib-
uted to early dysphagia treatment are confounded by the fact that swallowing may return to normal
in up to 80% of patients within 1 month of an acute stroke.97

Moreover, 60% to 80% of patients with dysphagia who are followed prospectively do not devel-
op aspiration pneumonia. In other words, most patients who aspirate do not develop aspiration
pneumonia.98 This pattern suggests that aspiration is a necessary but insufficient risk factor for pneu-
monia. Co-occurring dependence in feeding, chronic lung disease, congestive heart failure,
gastroesophageal reflux, and a bedbound state may be more important risk factors for aspiration
pneumonia than aspiration alone.55,98

Treatments that are based on the identification of swallowing abnormalities could plausibly
reduce the frequency or severity of aspiration and thus decrease aspiration pneumonia. Most such
treatments, however, have not been proven effective in clinical trials. For example, common com-
pensatory strategies, such as chin-tuck, positioning, dietary modifications, and thickened liquids,
may improve some symptoms or findings on videofluoroscopy, but these intermediate outcomes do
not necessarily translate into reductions in the incidence of aspiration pneumonia. In addition, mod-
ified diets and thickened liquids have potential adverse effects, which include weight loss,
dehydration, and reduced quality of life.

The data to support informed choices about the assessment and treatment of LTC patients with
stroke-related dysphagia are even more problematic. Patients in LTC often suffer from multiple
comorbid conditions that can contribute to pneumonia, dehydration, malnutrition, and functional
decline. Patients and their families should be aware that no treatments have been proven effective at
preventing aspiration pneumonia in frail elderly people in LTC.95

This lack of high-quality data does not mean that assessment and treatment of stroke-related dys-
phagia in LTC has no benefit. Rather, it means that an informed choice by patients and families
should include discussion of the limitations of current knowledge when considering the benefits and
risks of evaluation and treatment of dysphagia. 

u Treat painful musculoskeletal conditions.
Musculoskeletal pain is common after a hemiplegic stroke. Nonpharmacologic treatments for stroke-
related musculoskeletal pain may include positioning, use of splints and supports, and passive range
of motion exercises. The decision to treat pain with medication, as well as the choice of medication,
should consider the causes of the pain, the patient’s comorbid medical conditions, and risks for
adverse medication effects. For further guidance on the pharmacologic treatment of pain, refer to
AMDA’s clinical practice guideline on pain management in the LTC setting.p

Limb spasticity and shoulder pain are two common stroke-related pain syndromes. Treatment
measures for stroke-related shoulder pain are the same as those for prevention (see Shoulder dysfunc-
tion, page 18.)

Treatment of spasticity. Not all spasticity is detrimental; a mild increase in tone may allow a patient
to transfer or stand. The decision to treat spasticity depends on its severity and effect on domains
such as ADLs, ease of care, hygiene, and contractures.64 The goals of treating spasticity should be
explicit and should be tailored to the patient’s condition and treatment goals. Common approaches
to spasticity include stretching, passive range of motion, and splinting.99

p Post-Acute and Long-Term Care Medical Association. Pain Management in the Long-Term Care Setting. Clinical Practice Guideline. Columbia, MD.
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Nonpharmacologic treatment options for spasticity include
u Minimizing noxious stimuli (e.g., infection, impaction, pain);
u Positioning to minimize contractures (e.g., use of pillows or towel rolls, application of splints);
u Stretching and range of motion exercises (slow, gentle, pain-free stretching); and
u Instruction in self-directed range of motion exercises, especially stretching of fingers, elbows, and
shoulders.

Pharmacologic or surgical treatment of spasticity may be required if 
u Pain is increasing,
u Contractures are developing,
u The patient’s ability to perform hygiene practices and other ADLs is impaired, and
u The patient cannot be maintained in positioning devices.

The choice of pharmacologic agents (e.g., baclofen, dantrolene, tizanidine) to treat spasticity is
based on patient characteristics and the adverse effects profiles of the relevant medications.64
Although stroke patients may derive less benefit from pharmacologic treatment than patients with
spasticity due to other disorders, a trial of therapy with attention to predetermined outcomes and
adverse medication effects may be warranted.99 Because these agents may be associated with som-
nolence, which may simulate clinical decline, they should be used at the lowest doses and for the
shortest possible time. 

Dantrolene works directly at the muscle and may be titrated weekly as needed, from an initial
dose of 25 mg daily to a maximum of 100 mg 4 times daily. Periodic testing of liver enzymes is sug-
gested to detect adverse hepatic effects.99,100 Baclofen acts centrally, affecting GABA-B receptors, and
may be titrated every 2 to 3 days from an initial dose of 5 mg 3 times daily to a maximum of 15 mg
3 times daily. Lower doses should be used in the presence of renal dysfunction; therefore, periodic
assessment of serum creatinine and estimated glomerular filtration rate is recommended.99,100
Tizanidine affects the central α-adrenoreceptors and may be titrated every 2 to 3 days from an initial
dose of 2 to 4 mg daily to a maximum of 12 mg 3 times daily. Practitioners should monitor for seda-
tion and hypotension before and after dose increases and should check creatinine and liver enzymes
at baseline; 1, 3, and 6 months; and then periodically.99,100

Patients with contractures or spasticity that cannot be controlled may benefit from referral to a
rehabilitative medicine specialist for evaluation and treatment. These patients may be candidates for
injections with botulinum toxin. 

u Treat altered nutrition and hydration.
For guidance on the treatment of altered nutrition and hydration in the post-stroke patient, refer to
PALTmed’s clinical practice guidelines on altered nutritional statusq and dehydration and fluid
main-tenance.r

u Treat infections.
For guidance on the treatment of infections in the post-stroke patient, refer to PALTmed’s clinical
prac-tice guideline on managing infections in the LTC settings or to the Infectious Disease
Society of America’s guidelines on the treatment of infection in LTC facilities.101

q Post-Acute and Long-Term Care Medical Association. Altered Nutritional Status in the Long-Term Care Setting. Clinical Practice Guideline.

Columbia, MD. r Post-Acute and Long-Term Care Medical Association. Dehydration and Fluid Maintenance in the Long-Term Care

Setting. Clinical Practice Guideline. Columbia, MD. 
s Post-Acute and Long-Term Care Medical Association. Managing Infections in the Long-Term Care Setting. Columbia, MD.
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u Treat pressure ulcers.
Treatment of pressure ulcers should be guided by approaches to care that incorporate high-quality
scientific evidence and expert opinion, such as PALTmed’s clinical practice guideline on pressure
ulcerst and the companion volume on pressure ulcer therapy.u

S T E P  1 2 l POS T  S T ROK E

Develop and implement a rehabilitation plan to maximize function.After the patient with an acute
stroke has been stabilized, the interdisciplinary team can determine the patient’s specific rehabilita-
tion needs. Stroke rehabilitation may help the patient to optimize physical, cognitive, psychosocial,
and vocational functioning (Table 10). It is important to develop the rehabilitation plan in collabora-
tion with the patient and family and to individualize each patient’s rehabilitation regimen to reflect
the patient’s prognosis, comorbid conditions, and personal goals. 

Rehabilitation and restorative therapies may include 
u Occupational therapy to enhance dexterity of the arms and hands;
u Physical therapy to improve motor strength and promote independence in ADLs;
u Speech therapy to optimize communication, chewing, and swallowing; and
u Restorative nursing programs; which could include

u Range of motion (passive),
u Range of motion (active),
u Splint or brace assistance,
u Bed mobility,
u Transfer,
u Walking,
u Dressing and/or grooming,
u Eating and/or swallowing,
u Amputation/prosthesis care, and
u Communication.

After completing a comprehensive evaluation, therapists should develop short-term and long-
term goals for improving function or compensating for deficits. (See PALTmed’s toolkit on 
medical necessity for rehabilitative services.v) Once active physical and occupational therapy have 
ended, the physical and occupational therapists should work with the restorative nursing staff to 
develop a plan to optimize the patient’s functional status. 

Some patients may not be appropriate candidates for functional improvement or recovery 
through rehabilitation. For example, patients who have advanced comorbid illnesses or who cannot 
or will not participate in therapy may be appropriate candidates for palliative care rather than 
restorative therapy. If the patient, family, and care team determine that rehabilitation is not appro-
priate because of advanced illness or because improvement in function is unlikely, the decision 
should be documented in the patient’s medical record.

t Post-Acute and Long-Term Care Medical Association. Pressure Ulcers in the Long-Term Care Setting. Clinical Practice Guideline. Columbia, MD.

u Post-Acute and Long-Term Care Medical Association. Pressure Ulcer Therapy Companion. Columbia, MD.
v Post-Acute and Long-Term Care Medical Association. Medical Necessity for Rehabilitative Services Toolkit. Columbia, MD.
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TAB L E  1 0

Possible Goals of a Stroke Rehabilitation Plan
Physical Therapy 
u Maintain flexibility of joints and strength of muscles
u Maintain functional range of motion
u Improve or maintain balance
u Improve or maintain gait/locomotion and gait stability
u Improve or maintain muscle performance (strength, power, and endurance)
u Improve or maintain quality of movement between and across body segments
u Improve or maintain highest level of independence and performance of ADLs
u Reduce risk of falls
u Develop restorative nursing programs with the plan to optimize or maintain the patient’s functional status

Occupational Therapy
u Improve or maintain strength and range of motion of joints to maximize functional mobility and ADL performance
u Improve or maintain dining skills through the use of positioning/seating and assistive dining devices
u Improve functioning and safety through the use of environmental modifications (e.g., adaptive call bell switches, loca-

tion of bed relative to bathroom, night lights)
u Promote and maintain safe mobility
u Use positioning and seating devices to reduce risk of pressure ulcers
u Develop restorative nursing programs with the plan to optimize or maintain the patient’s functional status

Recreational Therapy
u Optimize ability to socialize according to patient’s needs, desires, and interests
u Address or prevent depression by enabling patient to continue participation in preferred activities, hobbies, and

interests
u Implement therapeutic chores that focus on self-esteem and make the patient feel useful

Speech Therapy
u Increase auditory and visual comprehension
u Improve oral motor skills for speech and swallowing
u Improve swallowing for safe and appropriate oral intake
u Improve spoken skills for communicating needs and ideas
u Increase language skills for memory, orientation, problem solving, and reasoning
u Develop restorative nursing programs with the plan to optimize or maintain the patient’s functional status

ADLs: activities of daily living.

S T E P  1 3 l POS T  S T ROK E

Develop and implement a plan for preventing recurrent strokes. One in four strokes occur in
patients with a prior stroke,13 and the annual risk of recurrent stroke is 7% to 10% per year.1 Decisions
about using interventions to prevent recurrent stroke should be based on the causes of the patient’s
previous stroke, an assessment of the patient’s modifiable risk factors, and the benefits and risks of
relevant treatment options. 
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S T E P  1 4   < S T ROK E  P R E V EN T I ON

Address stroke risk factors. Lifestyle changes, diet, exercise, and treatment to address modifiable
risk factors can reduce the risk of a recurrent stroke and postpone a first stroke. One study estimat-
ed that the expected 24% 5-year cumulative risk of recurrent stroke could be reduced by 80% if
patients adopted dietary modifications, exercised, and received antihypertensive medications,
aspirin, and a statin.102 This degree of stroke reduction translates into an NNT of only 5, meaning that
achieving these goals in five patients would prevent one stroke. Additional gains could be expected
from smoking cessation, glycemic control, and appropriate use of anticoagulants for those with atri-
al fibrillation.102 Importantly, a recurrent stroke doubles the risk of death and other vascular
complications17 and increases the likelihood of stroke-related dementia.33,40

The most appropriate preventive treatments depend on the patient’s risk factors for stroke, caus-
es of the patient’s previous stroke, comorbid medical conditions, and treatment goals. Ideally, the
treatment plan will document the presence of advanced comorbid illnesses or individual risk factors
that cannot be easily modified and any choices by the patient to forgo treatments intended to reduce
risk factors. 

If medications are used to prevent a stroke or reduce stroke risk factors, it is prudent to monitor
the patient for predictable potential adverse drug reactions. Appendix 1 provides examples of risk
factors, interventions, treatment goals, and monitoring strategies for addressing modifiable stroke
risk factors.

u Lifestyle Modifications
Lifestyle modifications are an integral component of blood pressure control and stroke prevention.
The DASH diet, which recommends sodium restriction and a diet rich in fruits, vegetables, and low-
fat dairy products, is beneficial for blood pressure reduction.103 Patients should stop smoking or
using tobacco products and should avoid secondary smoke. Nicotine replacement therapy may be
used as part of a smoking cessation program.13 Patients who are able should engage in 30 minutes of
moderate-intensity physical exercise for 30 minutes one to three times weekly.13 Patients should limit
alcohol consumption to no more than two drinks daily for men and one drink daily for women.13

u Hypertension
Hypertension is an important modifiable risk factor for stroke, recurrent stroke, multiple cardiovas-
cular outcomes, and death. A meta-analysis of antihypertensive treatment following stroke showed
that antihypertensive medications reduce the risk of recurrent stroke by nearly 3% (from 11.5% to
8.7%), resulting in an NNT of approximately 35.104 The greatest benefit was seen with the combina-
tion of a diuretic with an ACE inhibitor. Even those without a prior history of hypertension should
receive antihypertensive medications after a TIA or stroke, if they are appropriate for blood pressure
reduction.13 No data support an ideal blood pressure goal after stroke or TIA, but benefit is shown
by reducing blood pressure by 10/5 mmHg,13 and more risk reduction was seen with larger reduc-
tions in systolic blood pressure.104 Although a normal BP is defined as less than 120/80 mmHg,
clinicians should base blood pressure goals on patient characteristics, comorbidities, preferences, and
ability to tolerate medications.13

u Diabetes
Diabetes is a risk factor for stroke, and up to 9% of recurrent strokes are attributable to diabetes.105 It



is reasonable to set a goal for blood sugar control for those patients at risk of initial or recurrent stroke. 
Deciding on an appropriate target glycosylated hemoglobin (HbA1c) should take into consideration 
a patient's comorbidities, life expectancy, treatment goals, and preferences. Recent trials of intensive 
lowering of blood glucose to HbA1c levels of less than 7% have not produced improved composite 
outcomes of nonfatal heart attack, nonfatal stroke, or death resulting from cardiovascular 
disease.106-108 Practitioners should consider basing HbA1c target levels on existing guidelines.13
Importantly, the PALTmed clinical practice guideline for diabetes was tailored for the type of
patients encountered in LTC.w

u Lipids
A high level of low-density lipoprotein (LDL) cholesterol is a risk factor for stroke, and lowering LDL
reduces the risk for stroke.109 The only trial of statin therapy for secondary stroke showed that 80 mg
of atorvastatin daily reduced fatal or nonfatal stroke by 2.2% over 5 years (NNT = 49).110 Those tak-
ing atorvastatin also benefited from a similar magnitude of reduction in nonfatal MIs. Whereas this
trial showed a slightly elevated incidence of hemorrhagic stroke in those taking atorvastatin,109 a
meta-analysis of statin therapy to lower LDL cholesterol confirmed the reduction in stroke with a
variety of statins but did not detect an increase in hemorrhagic stroke.111 Clinicians should prescribe
intensive statin therapy for those patients with an LDL level of 100 mg/dL or higher, with the goal of
reducing LDL by 50% or achieving a target LDL level less than 70 mg/dL.13 As with other therapies,
decisions about intensive statin therapy and LDL target levels should take into consideration the
patient's status, comorbidities, expected longevity, and goals of care.

u Antiplatelet Therapy to Prevent Thrombotic Stroke
An antiplatelet agent is indicated for all patients with a TIA or thrombotic stroke that is not caused
by a cardioembolism.13,71 A meta-analysis of studies comparing placebo to antiplatelet agents admin-
istered for an average of 29 months after a thrombotic stroke or TIA showed a 3.8% absolute reduction
in the combined events of MI, stroke, and vascular death in patients who received antiplatelet thera-
py (NNT = 26).112 The NNT was 40 for the prevention of one nonfatal stroke among patients receiving
antiplatelet drugs. Adverse effects of antiplatelet therapy include a risk of one to two major extracra-
nial bleeding events for every 1000 patients treated with antiplatelet therapy for 1 year.112
Appropriate antiplatelet agents for stroke prevention include aspirin, extended-release dipyri-

damole plus aspirin (ERDP/ASA), and clopidogrel.13,71

Aspirin
Aspirin (50 to 325 mg/day) is the most studied and least expensive antiplatelet agent for secondary 
stroke prevention.13 Aspirin is not effective for primary stroke prevention.113 A meta-analysis of 10 tri-
als of secondary stroke prevention suggested that after a TIA or stroke, aspirin use results in a 13%
reduction in relative stroke risk.114 Debate remains regarding the aspirin dose that is optimal for sec-
ondary stroke prevention; similar benefits are shown for doses ranging from 50 to 1500 mg/day.115
Aspirin-induced major gastrointestinal bleeding risk appears to be independent of dose.116

Extended-Release Dipyridamole Plus Aspirin
ERDP/ASA (200/25 mg twice daily) is more expensive than aspirin, but was superior to aspirin alone 
for stroke prevention in one randomized control trial,117 leading to a preferential recommendation

w Post-Acute and Long-Term Care Medical Association. Diabetes Management in the Long-Term Care Setting. Clinical Practice Guideline. Columbia, MD.
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over aspirin by the ACCP.71 The 2010 stroke prevention guideline by the American Heart Association
and American Stroke Association (AHA/ASA) reviewed additional ERDP/ASA studies and did not
recommend it preferentially over aspirin.13

Clopidogrel
Clopidogrel is appropriate for patients who are allergic or sensitive to aspirin. For patients with a his-
tory of stroke or TIA, clopidogrel was not superior to aspirin for prevention of a subsequent stroke,
MI, or death resulting from another vascular cause.118 A trial comparing ERDP/ASA to clopidogrel
for secondary stroke prevention found a similar rate of recurrent stroke; the combined outcome of
stroke, MI, or vascular death; and hemorrhagic complications for both drugs.119 Thus, it is reasonable
to consider aspirin, ERDP/ASA, and clopidogrel equally efficacious as antiplatelet monotherapy.
Clinicians and patients may choose among these agents on the basis of clinical factors, cost, and side
effect profiles. 

Dual Antiplatelet Therapy
Combination therapy with aspirin and clopidogrel should not be used for stroke prevention.
Clopidogrel plus aspirin is not superior to clopidogrel alone for stroke prevention, and the combi-
nation regimen raises the incidence of serious gastrointestinal bleeding.71 Combined therapy with
clopidogrel and aspirin may be appropriate for patients with a balloon angioplasty or an intracoro-
nary stent.120 Thus, if a patient with a TIA or stroke is taking both clopidogrel and aspirin for
coronary artery disease, it is reasonable to continue combination therapy according to the cardiac
indication. 

u Bleeding Risk From Antiplatelet Therapy
Because elderly patients with multiple comorbidities are at high risk of bleeding owing to
antiplatelet therapy, clinicians may consider prophylactic administration of either a histamine H2
antagonist (H2A) or proton pump inhibitor (PPI) to reduce the risk of gastrointestinal bleeding.121,122
Despite concerns that PPIs may decrease the effectiveness of clopidogrel and subsequently increase
the likelihood of coronary stent thrombosis, MI, or stroke, expert consensus121,122 and trial data122 sup-
port concomitant use of H2As or PPIs with thienopyridines like clopidogrel to reduce
gastrointestinal bleeding rates in high-risk individuals. H2As may offer some protection from
antiplatelet bleeding (up to 25% risk reduction), but PPIs offer greater protection (approximately 50%
risk reduction) than H2As.121

The strongest risk factor for bleeding caused by antiplatelet agents is a past history of upper gas-
trointestinal bleeding. Other important bleeding risk factors include advanced age, dual antiplatelet
therapy, use of anticoagulants, steroids, nonsteroidal anti-inflammatory drugs, and infection with H.
pylori. Bleeding risk increases with increasing numbers of risk factors.121 A quantitative bleeding risk
assessment tool can be found in Appendix 2.123

u Atrial Fibrillation
Atrial fibrillation increases the risk of stroke four to five fold.124 The risk of stroke that is attributable
to atrial fibrillation increases with age from 2 per 100 patient years at 60 years of age to 5.3 per 100
patient years at 80 years of age.125 The recommendations for anticoagulation to prevent stroke are
identical for patients with atrial fibrillation, paroxysmal atrial fibrillation, or atrial fibrillation that has
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been converted to sinus rhythm.126,127 
Anticoagulation with warfarin is the current standard of care to reduce the risk of stroke caused

by atrial fibrillation.13,124,126 The ACCP,124 but not the AHA/ASA,13 offers the option of aspirin rather
than warfarin for “low-risk” patients with atrial fibrillation and no other risk factors, but essentially
all LTC patients are at a moderate to high risk for stroke, so this option does not apply. Clinicians
often prescribe aspirin for patients for whom warfarin is deemed inappropriate. Unfortunately,
aspirin may have little or no benefit at reducing the risk of stroke caused by atrial fibrillation.124 One
new oral anticoagulant, dabigatran, a direct thrombin inhibitor, is not only as effective as warfarin in
reducing stroke risk in atrial fibrillation128 but also has a lower risk of life-threatening hemorrhagic
complications, does not require dose monitoring by laboratory testing as is needed with warfarin,
and will likely be incorporated into updated versions of guidelines. Guidelines from the European
Society of Cardiology (updated in 2010) recommend dabigatran as an alternative to warfarin thera-
py in certain situations.129

Warfarin reduces the risk of stroke by 66%124 and decreases the likelihood of severe disability if a
stroke occurs while taking warfarin.130 Unfortunately, multiple studies, including those performed in
LTC settings,23 have shown that only about 50% of older people with atrial fibrillation who have a
moderate to high risk of stroke and no contraindications receive warfarin.131-134 Warfarin may be
underused because of cost concerns, the inconvenience of treatment monitoring, and fear of bleeding
complications. Practitioners may be more concerned about the possible negative effects of anticoag-
ulant therapy than about the potential benefits of such therapy for older adults with atrial fibrillation.
The availability of dabigatran may improve the use of anticoagulation therapy in LTC.

The decision whether to treat a patient with advanced age and multiple comorbidities with an
anticoagulant is complicated by the dilemma that those patients at the highest risk of stroke are also
the ones at the highest risk of bleeding complications.124 Ideally, a shared decision will be reached
through discussion with the patient and family about the patient’s prognosis and treatment goals as
well as the potential benefits and risks of oral anticoagulant therapy. Such a discussion is important
because studies show that atrial fibrillation patients with similar clinical profiles choose different
approaches to stroke prevention.137-139

A systematic approach can help guide the practitioner and patient to a patient-centered decision
about the use of warfarin and other oral anticoagulants in atrial fibrillation. An evidence-based deci-
sion support tool can help to estimate both the risk of stroke and the risk of bleeding caused by
anticoagulation (Appendix 3). The first step in this process is to assess whether anticoagulation may
improve the quality or length of a patient’s life. For example, patients with short life expectancies
resulting from diseases such as metastatic cancer, severe dementia, or advanced chronic illnesses are
unlikely to benefit from warfarin therapy. Next, estimate the patient’s risk for stroke and compare it
to the risk of treatment-related complications. Estimate stroke risk with the CHADS2 risk stratifica-
tion tool.140 Review the patient’s history for absolute and relative contraindications to warfarin
therapy. If the patient is a candidate for warfarin, review the known risks for intracerebral, subdur-
al, and gastrointestinal bleeding. It is important to note that according to data from community
studies, a tendency to fall does not create an unacceptably high risk of anticoagulant-related bleed-
ing or subdural hematoma in older adults.141 Finally, check for conditions that may increase bleeding
risk. It may be possible to modify some risk factors. For patients with nonmodifiable risk factors, it
is prudent to be vigilant for signs or symptoms of bleeding and monitor the INR more frequently. 
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u Symptomatic Carotid Stenosis
Patients who suffer a TIA or stroke typically undergo assessment of their carotid arteries. If studies
show stenosis of 50% to 99%, patients should receive optimal medical therapy, including aspirin,
blood pressure control, lipid control, and lifestyle modification.13 For patients with stenosis greater
than 70%, carotid endarterectomy (CEA), in addition to optimal medical therapy, reduces the risk of
stroke more than medical therapy alone.13,142 For patients with stenosis of 50% to 69%, decisions
about CEA hinge on the patient’s suitability for surgery and on surgical morbidity and mortality less
than 6%. Endarterectomy is not recommend for patients with stenosis less than 50%.13

Carotid artery angioplasty and stenting (CAS) is an alternative to CEA. It has the advantages of
being less invasive than CEA, and thus may be appropriate for patients with high surgical risk, inac-
cessible carotid lesions, or prior radiation or surgery performed on the neck. Current stenting
procedures use embolic protection devices to capture debris caused by the procedure, and this
reduces periprocedural stroke rates. 

A recent comparison of CAS and CEA for symptomatic and asymptomatic patients with 50% to
70% stenosis showed no statistically significant difference in a composite end point of stroke, MI,
death during the periprocedural period, or ipsilateral stroke within 4 years. For the two endpoints of
4-year rate of stroke and death, CEA was better than CAS. Periprocedural stroke occurred more often
with CAS, whereas periprocedural MI occurred more often with CEA.143 In that study, CEA was
superior to CAS for patients aged 70 years or more. For CAS to be a viable alternative to CEA, CAS
periprocedural morbidity and mortality should be under 6%.13

M O N I T O R I N G

S T E P  1 5
Monitor and periodically document the physical, functional, and psychosocial progress of the
patient with an old or new stroke. Treatment goals may change as the patient either recovers from
the stroke or experiences decline. The interdisciplinary team should regularly re-evaluate both the
treatment goals and progress made toward those goals. The team should monitor the continued
appropriateness of the treatment plan by taking into consideration the patient’s clinical condition and
ability to meet treatment goals, as well as the presence of adverse treatment effects. 

If the patient is not making progress toward his or her treatment goals or is regressing from a pre-
vious level of function, consider reassessing him or her for exacerbations of chronic illnesses,
metabolic abnormalities, adverse medication effects, pain, depression, common stroke complications,
or new acute stroke. The interdisciplinary team, in collaboration with the patient and family, should
determine the appropriateness of evaluating and treating each possible impediment to progress. 

S T E P  1 6  
Monitor the patient to ensure that modifiable risk factors for stroke are adequately controlled.
Reassess the treatment plan regularly to ensure that modifiable risk factors for a first or recurrent
stroke have been controlled to the extent feasible, in accordance with the patient’s treatment plan and
goals. For example, if risk factors have not been reduced to target levels (e.g., LDL cholesterol less
than 100 mg/dL, systolic blood pressure less than 140 mm Hg), adjust the treatment plan appropri-
ately. Alternatively, if the patient’s condition or treatment goals have changed, the risk-factor
reduction plan should be modified to reflect that change (e.g., less aggressive blood pressure reduc-
tion because of postural hypotension resulting in falls). 
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Monitor the facility’s management of stroke and stroke risk factors. The successful prevention and 
management of stroke depend on staff education and on interdisciplinary assessment and treatment. 
Facilities may wish to incorporate stroke quality-of-care indicators into their quality improvement 
process. Possible indicators include 

♦ Staff awareness of symptoms of acute
stroke,

♦ Timeliness of response to possible signs and symptoms of acute
stroke,

♦ Documentation of the patient’s care
goals,

♦ Implementation of interventions to prevent acute complications of
stroke,

♦ Occurrence of common complications of stroke,
and

♦ Adequacy of control of modifiable stroke risk
factors.

SUMMARY 
On average across the United States, someone suffers a stroke every 40 seconds, and someone dies 
from a stroke every 4 minutes. Stroke is also the leading cause of long-term disability in the United 
States. Because the risk of stroke increases with age, a large percentage of LTC patients are at risk. 
High-risk patients can be identified and addressed with a variety of preventive measures. 

Patients who have a stroke should be assessed promptly. It is up to the facility and interdiscipli- 
nary team leaders to ensure that mechanisms are in place to rapidly identify the patient who is 
experiencing an acute stroke and to determine—taking into consideration many factors, including 
the patient’s preferences—whether to treat the patient in the facility or transfer him or her to an acute- 
care setting. 

After a stroke, a rehabilitation program devised by the practitioner and interdisciplinary team can 
optimize function, address problems such as pain and depression, and maximize the patient’s 
quality of life and dignity. The patient’s comprehensive care plan and the effectiveness of risk-factor 
modification strategies should be re-evaluated regularly to ensure that care goals remain appropri- 
ate. 
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AP P END I X  1

Modifiable Risk Factors for TIA and Stroke: Interventions, Treatment Goals, and
Strategies for Monitoring Adverse Drug Effects

Risk Factor Intervention Treatment Goal Monitoring

u Provide counseling on the bene-
fits of smoking cessation (IC)

u Recommend avoidance of
heavy alcohol consumption
(more than 5 drinks/d) (IC)

u Weight loss as appropriate

u Encourage lifestyle modification
(IIa, C)

u Antihypertensive treatment for
those with hypertension (IA)

u Antihypertensive treatment is
reasonable for those without
documented hypertension if
considered appropriate for BP
reduction (IIa, B)

u Diuretics or combination of
diuretic and ACEI are useful
(IA)

u Individualize BP medications
based on patient characteristics
and comorbidities (IIa, B)

u Use existing guidelines for
glycemic control (IB)

u Use existing guidelines for
blood pressure reduction (IB

u No evidence exists that lower-
ing homocysteine with folic
acid reduces stroke recurrence
(IIb, B)

u (1) For those without known
CHD but with evidence of ath-
erosclerosis or LDL higher than
100, prescribe intensive lipid-
lowering therapy (IB)

u (2) For those with known CHD
or hyperlipidemia, manage
according to NCEP III (IA)

u (3) For those with low HDL con-
sider treatment with niacin or
gemfibrozil (IIb, B)

Smoking
Use of tobacco products

Alcohol consumption

Inactivity

Obesity
Unhealthy diet 

Hypertension

Diabetes

Hyperhomocysteinemia 

Hyperlipidemia

u Smoking cessation
u Stop use of tobacco products
u Avoid secondhand smoke

u Limit alcohol consumption to 2
drinks/day (men); I drink/day
(women) (IIb, B)

u Moderate-intensity physical
exercise 30 minutes, 1 to 3
times weekly (IIb, C)

u DASH diet (salt restriction, diet
rich in fruits, vegetables and
low-fat dairy products)a

u Individualize BP goals based
on patient characteristics and
comorbidities (IIa, B)

u Benefit is seen with reductions
of 10/5 mm Hg (IIa, B)

u Normal BP is less than 120/80
(IIa, B)

u Base goals for glucose control 
on comorbid conditions, pres-
ence of diabetic complications,
and patient preferences (See
PALTmed clinical practice 
guide-line on diabetesb)

u Avoid lowering HbA1c to less 
than 6.5% in patients with a
history of cardiovascular dis-
ease or with vascular risk fac-
tors

u (1) Reduce LDL at least 50%, or
target LDL to less than 70 (IIa,
B)

u (2) Achieve National
Cholesterol Education Program
(NCEP) III targets with lifestyle
modifications, diet and medica-
tions (IA)c

u Monitor smoking status

u Monitor alcohol consumption

u Monitor weight

u Check for symptoms of postural
hypotension

u Measure postural blood pres-
sure, if appropriate

u Perform appropriate laboratory
testing as indicated (e.g., elec-
trolytes, creatinine, BUN)

u Monitor according to medica-
tions used and goals of therapy

u Monitor according to medica-
tions used and goals of therapy

u Check for muscle pain
u Measure liver enzymes periodi-

cally
u Monitor lipid profile periodical-

ly
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u Estrogen with or without a
progestin is not recommended
(IIIA)

u Prescribe antiplatelet agents
(IA)
u Aspirin (50-325 mg daily

(IA)
u Aspirin 25 mg plus extended

release dipyridamole 200
mg twice daily (IB)

u Clopidogrel 75 mg daily
(IIa, B)

u Do not combine aspirin and
clopidogrel for routine stroke
prevention (IIIA)

u Do not prescribe oral anticoag-
ulants rather than antiplatelet
agents (IA)

u If a stroke occurs while taking
aspirin, no evidence supports
increasing the aspirin dose,
changing to an alternative
antiplatelet agent or combining
antiplatelet agents (IIb, C)

u Consider long-term anticoagula-
tion with warfarin (IA)
(Weigh benefits and risks on
the basis of risk factors and
comorbid conditions)

u Prescribe aspirin alone (IA)
u Do not prescribe aspirin plus

clopidogrel (IIIB)

u Long-term anticoagulation with
warfarin (IB)
(Weigh benefits and risks on
the basis of risk factors and
comorbid conditions)

u Consider warfarin (IIb, C)

u The benefit of warfarin has not
been established (IIb, B)

u Antiplatelet therapy (IIa, B)
u Data do not support equiva-

lence or superiority of anticoag-
ulants compared to aspirin (IIb,
B)

u Insufficient data exist regarding
PFO closure (IIb, C)

Hormone replacement
therapy 

Noncardioembolic
Ischemic stroke/TIA 

Atrial fibrillation 

Atrial fibrillation, but with
a hemorrhagic contraindi-
cation to oral anticoagula-
tion 

Mechanical cardiac valve

Bioprosthetic cardiac valve

Cardiomyopathy (EF ≤
35%) with sinus rhythm 

Patent foramen ovale
(PFO)

u Discontinue estrogen if currently
prescribed

u INR 2.5 (range 2–3)

u INR 3 (range 2.5–3.5)

u INR 2.5 (range 2-3)

u May consider warfarin (INR 2-
3), aspirin 81 mg daily, clopi-
dogrel 75 mg daily, or aspirin
25 mg plus dipyridamole 75
mg twice daily to prevent recur-
rent ischemic events (IIb, B)

u Check for signs or symptoms of
bleeding tendency (e.g., bruis-
ing, bleeding, petechiae)

u Monitor laboratory tests as
appropriate (e.g., fecal occult
blood testing, hemoglobin,
platelet count)

u Check for signs of bleeding
u Consider testing periodically for

fecal occult blood and hemo-
globin

u Monitor adequacy of anticoag-
ulation

u Check for signs or symptoms of
bleeding tendency (e.g., bruis-
ing, bleeding, petechiae)

u Monitor laboratory tests as
appropriate (e.g., fecal occult
blood testing, hemoglobin,
platelet count)

u Check for signs or symptoms of
bleeding

u Monitor laboratory tests as
appropriate (e.g., fecal occult
blood, hemoglobin)

u Monitor adequacy of anticoag-
ulation

u Check for signs or symptoms of
bleeding

u Monitor laboratory tests as
appropriate (e.g., fecal occult
blood, hemoglobin)

u Monitor adequacy of anticoag-
ulation

APP END I X  1  c o n t i n u e d

Risk Factor Intervention Treatment Goal Monitoring
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National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, And Treatment of High Blood Cholesterol In Adults 
(Adult Treatment Panel III). JAMA 2001; 285(19): 2486-97.

Definition of Classes and Levels of Evidence Used in AHA Recommendations 

Class I Conditions for which there is evidence for and/or general agreement that the procedure or treatment is 
useful and effective 

Class II Conditions for which there is conflicting evidence and/or a divergence of opinion about the usefulness/
efficacy of a procedure or treatment 

Class IIa The weight of evidence or opinion is in favor of the procedure or treatment 

Class IIb Usefulness/efficacy is less well established by evidence or opinion 

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

Therapeutic recommendations 

Level of Evidence A Data derived from multiple randomized clinical trials or meta-analyses 

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

Level of Evidence C Consensus opinion of experts, case studies, or standard of care 

Diagnostic recommendations 

Level of Evidence A Data derived from multiple prospective cohort studies using a reference standard applied by a masked 
evaluator 

Level of Evidence B Data derived from a single grade A study, or one or more case-control studies, or studies using a reference 
standard 

Source: Furie KL, Kasner SE, Adams RJ, et al. Guidelines for the prevention of stroke in patients with stroke or transient ischemic attack: A
guideline for healthcare professionals from the American Heart Association/American Stroke Association. Stroke 2011; 42: 227-276.

A P P E N D I X 1 c o n t i n u e d

ACEI, angiotensin-converting enzyme inhibitor; AF: atrial fibrillation; BP: blood pressure; BUN: blood urea nitrogen; CHD: coronary heart dis-ease; 
DASH: Dietary Approaches to Stop Hypertension; HbA1C, glycated hemoglobin; INR: international normalized ratio; LDL: low-density lipoprotein; 
TIA: transient ischemic attack.
Source: Furie KL, Kasner SE, Adams RJ, et al; for the American Heart Association Stroke Council, Council on Cardiovascular Nursing, Council on 
Clinical Cardiology, and Interdisciplinary Council on Quality of Care and Outcomes Research. Guidelines for the Prevention of Stroke in Patients 
With Stroke or Transient Ischemic Attack. A Guideline for Healthcare Professionals From the American Heart
Association/American Stroke Association. Stroke 2010; Oct 21. [Epub ahead of print]

a Sacks FM, Svetkey LP, Vollmer WM, et al; DASH-Sodium Collaborative Research Group. Effects on Blood Pressure of Reduced Dietary
Sodium and the Dietary Approaches to Stop Hypertension (DASH) Diet. N Engl J Med 2001;344:3-10.

b Post-Acute and Long-Term Care Medical Association. Managing Diabetes in the Long-Term Care Setting. Clinical Practice Guideline. Columbia, MD. 
c Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults. Executive Summary of The Third Report of The
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AP P END I X  2

Quantitative Bleeding Risk Assessment Tool

Bleeding Risk Score

Factor Points

Age 45-54 55-64 65-74 75+
0 2 4 6

Peripheral arterial disease No Yes
0 1

Congestive heart failure No Yes
0 2

Diabetes No Yes
0 1

Hypercholesterolemia No Yes
1 0

Hypertension No Yes
0 2

Smoking Never Former Current
0 1 2

Antiplatelet agents No ASA Other Both
0 1 2 4

Oral anticoagulants No Yes 
0 4

Risk Stratification by Use of the Bleeding Risk Score

Bleeding risk score total Two-year risk Risk Category
of serious bleeding (%)

0-6 0.46% Low risk

7-8 0.95% Intermediate risk

9-10 1.25% Intermediate risk

11-21 2.76% High risk

Adapted from: Ducrocq G, Wallace JS, Baron G, et al; REACH Investigators. Risk score to predict serious bleeding in stable outpa-
tients with or at risk of atherothrombosis. Eur Heart J 2010;31:1257-65. 
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AP P END I X  3

Antithrombotic Baseline Risk/Benefit Assessment Tool

Patient Name__________________________________________________________________________ Date___________________________ 

Height Weight Creatinine

Estimated GFR INR Stool guaiac

Urine dip for blood Hemoglobin Platelet count 

Stool Helicobacter pylori antigen (optional) Blood glucose 

Estimated Stroke Risk for Patients With Atrial Fibrillation (Adapted from Gage et al, 2001)

CHADS-2 Score Strokes/10,000 patients/y 1 point for

0 190 Congestive heart failure or ejection

1 280 fraction <50%

2 400 Hypertension 

3 590 Age ≥75 

4 850 Diabetes 

5 1,250 2 points for 

6 1,820 Stroke or TIA 

Benefits of Warfarin Therapy (Adapted from Singer et al, 2004)

 Risk of stroke decreased 65%

 Stroke less likely to cause death or severe disability if taking warfarin

Absolute Contraindications to Warfarin (Adapted from Man-Son-Hing and Laupacis, 2003)

Current active bleeding  Platelet count <50,000

Blood pressure consistently >160/90  Noncompliance with medication or monitoring

Relative Contraindications to Warfarin (Adapted from Man-Son-Hing, Laupacis, 2003)

 Ethanol ≥2 oz/d4  Nonselective NSAID without gastric cytoprotection (e.g., PPI, 
misoprostol)4

 Extreme functional disability  Poor short-term prognosis due to malignancy, advanced chronic 
disease 

Intracerebral Bleeding Risk for Outpatients With Atrial Fibrillation (per 10,000 patients/y) (Adapted from Levine et al,
2004)

No therapy: 10 ICH; 4 will die Warfarin: 75 ICH; 43 will die 

Aspirin: 20 ICH; 5 will die

Subdural Hematoma Risk in Outpatient Elderly (per 10,000 people/y) (Adapted from Man-Son-Hing et al, 1999)

No therapy: 4 SDH; 2 will die Aspirin: 8 SDH; 4 will die

Warfarin: 12 SDH; 4 will die

Risk of Hospitalization for Central Nervous System Bleeding Among Nursing Home Stroke Survivors (Adapted
from Quilliam et al, 2001) 

Aspirin: 19/10,000 people/y Warfarin; 33/10,000 people/y
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AP P END I X  3  c o n t i n u e d

Antithrombotic Baseline Risk/Benefit Assessment Tool

Relative Risks of Significant Gastrointestinal Bleeding (Adapted from Man-Son-Hing and Laupacis, 2003; 2002)

History of active peptic or duodenal ulcer bleeding3 30% chance of rebleeding in 5 y; 
13.5 times excess risk compared to those with negative PMH 

No increased risk if treated for H. pylori

 Taking NO warfarin, aspirin, NSAID7 RR 1; 117 upper-GI bleed/10,000 people/y (16 people will die)

 Taking warfarin7 RR 2.4; 280 upper-GI bleed/10,000 people/y (42 people will die)

 Taking aspirin7 RR 1.2;140 upper-GI bleed/10,000 people/y (7 people will die)

 Taking nonselective NSAID7 RR 3.8; 450 upper -GI bleed/10,000 people/y 

 Taking COX-2 selective NSAID7 RR 1.9; 320 upper-GI bleed/10,000 people/y

 Taking PPI or misoprostol with NSAID7,8 RR 1.9; 320 upper-GI bleed/10,000 people/y 

Conditions That May Increase Bleeding Risk and Require More Frequent Monitoring5,9 (Adapted from Levine et al,
20045; Beyth et al, 19989)

 Prior stroke4  Malignancy4  GFR<304

 Liver disease4  Malnutrition4  Hematocrit <30%8

Serum creatinine >1.5 mg/dL8  Diabetes8

Age ≥658  Recent MI8

COX-2: cyclooxygenase 2 inhibitor; GFR: glomerular filtration rate; GI: gastrointestinal; ICH: intracerebral hemorrhage; INR: interna-
tional normalized ratio; MI: myocardial infarction; NSAID: nonsteroidal anti-inflammatory drug; PMH: past medical history; PPI: proton
pump inhibitor; RR: relative risk; SDH: subdural hematoma; TIA: transient ischemic attack.

Sources: Beyth RJ, Quinn LM, Landefeld CS. Prospective evaluation of an index for predicting the risk of major bleeding in outpa-
tients treated with warfarin. Am J Med 1998;105:91-99.
Gage BF, Waterman AD, Shannon W, et al. Validation of clinical classification schemes for predicting stroke: Results from the National
Registry of Atrial Fibrillation. JAMA 2001; 285: 2864-2870; 
Levine MN, Raskob G, Beyth RJ, et al. Hemorrhagic complications of anticoagulant treatment: The Seventh ACCP Conference on
Antithrombotic and Thrombolytic Therapy. Chest 2004; 126: 287S-310S.
Man-Son-Hing M, Laupacis A. Anticoagulant-related bleeding in older persons with atrial fibrillation: Physicians' fears often unfounded.
Arch Intern Med 2003; 163: 1580-1586.
Man-Son-Hing M, Laupacis A. Balancing the risks of stroke and upper gastrointestinal tract bleeding in older patients with atrial fibrilla-
tion. Arch Intern Med 2002; 162: 541-550.
Man-Son-Hing M, Nichol G, Lau A, Laupacis A. Choosing antithrombotic therapy for elderly patients with atrial fibrillation who are at
risk for falls. Arch Intern Med 1999; 159: 677-685.
Quilliam BJ, Lapane KL, Eaton CB, Mor V. Effect of antiplatelet and anticoagulant agents on risk of hospitalization for bleeding among
a population of elderly nursing home stroke survivors. Stroke 2001; 32: 2299-2304.
Singer DE, Albers GW, Dalen JE, et al. Antithrombotic therapy in atrial fibrillation: The Seventh ACCP Conference on Antithrombotic
and Thrombolytic Therapy. Chest 2004; 126: 429S-456S.
Reprinted with permission from William D. Smucker, MD, CMD, Medical Director, Altenheim Nursing Home, Strongsville, Ohio.



This is the stroke management in the long-term care setting algorithm to be used in conjunc-
tion with the written text of this clinical practice guideline. The numbers next to the different
components of the algorithm correspond with the steps in the text.
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