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Abstract
Objective: The objective of this article is to increase awareness and provide information for providers to guide
educational strategies about potential obstacles encountered while educating patients with neurological deficits.
Background: Stroke is the third leading cause of death worldwide. Those who survive are often left with disabilities that
decrease quality of life and increase a need for institutional care. One quarter of patients diagnosed with stroke annually
have had a stroke previously. Identification of personal risk factors and learning methods for controlling them is the first
steps in preventing recurrent stroke.
Conclusion: Educating patients about personal risk factors is not only a quality indicator for Joint Commission accredited
stroke programs, but also education is associated with decreased readmission rates. However, the variety of neurological
deficits seen in the stroke population can present a significant educational barrier.
Practice Implications: Understanding the complexity and impact of neurological deficits affecting patients who have
suffered a stroke may provide improved secondary prevention efforts. Providers who are able to fully evaluate educational
needs and use this knowledge to individualize stroke education are essential in improving stroke outcomes through risk
factor management and early recognition of recurrent stroke.
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1 Introduction
Stroke is the fourth leading cause of death in the United States (US). Each year approximately 795,000 patients with new
strokes are diagnosed in the US [1], resulting in more than 137,000 deaths [2]. The remaining survivors are often left with
cognitive, behavioral, motor, and sensory deficits. Ninety percent of stroke survivors have some neurological deficit, and
40% live with moderate to severe impairments requiring specialized care [3]. By the year 1997, stroke was the leading cause
of long-term disability [4]. By 2005, 6.5 million Americans were living with the remnants of a stroke [2].
Recurrent strokes account for one quarter of all strokes diagnosed annually [5]. One factor related to the staggering
incidence of recurrent stroke is failed secondary prevention. Secondary prevention depends upon health care consistent
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with national standards and patient understanding of personal risk factors and adherence to prescribed plans of care.
Although 80% of strokes are preventable through risk factor identification and management [6], as many as 40% of US
patients who have had a stroke are unable to verbalize even one risk factor for recurrent stroke [7]. Similar findings were
seen in the United Kingdom, where 45% of patients with a previous stroke could not identify any risk factor for stroke [8].
Educating patients on how to recognize stroke symptoms and control risk factors is a quality indicator for Joint
Commission accredited stroke programs [9].
Despite concerted efforts to improve the frequency of stroke education to be in compliance with the Joint Commission
mandates for stroke centers, the incidence of recurrent strokes remains steady. Between 2003 and 2008, a national stroke
registry was compiled using data collected through Get with the Guidelines software produced by the American Heart
Association. Results revealed that 30% of strokes diagnosed were labeled as recurrent strokes [10]. These findings are
especially important within the focus of failed secondary prevention and stroke education efforts.
The Joint Commission requires that a facility meet 85% compliance with the five components of stroke education. The
components are (1) risk factors involved in stroke reoccurrence, (2) warning signs of stroke, (3) how to call for emergency
services, (4) follow-up care, and (5) compliance with prescribed medications [11]. Although institutions may meet the
requirement of delivering the educational information, the information may not be presented in a way patients can
comprehend and use the knowledge over time to prevent reoccurrences. Factors that contribute to nurses not providing
appropriate instruction are time constraints and inadequate knowledge of patient education needs. In addition, nurses may
not recognize how a patient’s neurological deficits impede knowledge acquisition. Data from the national stroke registry
suggest that even with one-on-one education, the myriad of deficits that occur with stroke can make it difficult to apply a
“one fits all” approach to patient education [10].

2 Background and significance
A stroke occurs when blood flow to the brain is interrupted due to an injury or occlusion of a cerebral blood vessel, which
results in long lasting neurological deficits. The area of the brain affected by stroke is directly related to the specific
cerebral blood vessel involved. A complex web of blood flow and perfusion influences the varying symptoms that occur in
a patient. Since the brain is an extremely complex organ with cognitive, behavioral, motor, and sensory functions
attributed to different areas, any injury may result in a variety of neurological deficits, whether transient or long term [12].
Currently, nursing consideration for the provision of stroke patient education leans more to presenting written materials
rather than investigating other methods for delivery of educational content. Nurses do not generally assess the patient’s
learning needs to understand potential barriers to learning or inquire about the patient’s preferred method of learning.
While some people learn best by listening to the information in a one-on-one format, others may prefer to learn by reading
or interacting with the material.
In dealing with the stroke population, nurses should be aware of any neurological deficits that may affect learning ability.
For example, patients with a visual deficit may find dealing with pamphlets and reading materials frustrating due to loss of
vision, visual field deficits, or diplopia. Instead, these patients tend to favor auditory methods of learning, and materials
presented using either auditory methods or a written format with large print and contrasting colors may be the most
beneficial [13]. In contrast, auditory methods are the least effective educational strategy for patients with a hearing deficit.
Instead, a written format is a more reliable method of communicating than an auditory one [13]. For these patients, written
information should be provided in a clear and concise manner. However, information in auditory form can be given to
patients with some residual hearing, especially if they are able to adjust the sound amplitude.
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Another common neurological deficit encountered in the stroke population pertains to language deficits. Dealing with a
language deficit, such as aphasia, often provides the most frustration for patients and healthcare professionals. Aphasia
includes difficulties in understanding or creating written or spoken language. Whereas expressive aphasia is an inability to
express oneself through written or spoken words, receptive aphasia is an inability to understand written or spoken
language. Stroke survivors who have both expressive and receptive aphasia suffer from global aphasia [14]. Being unable to
communicate through language poses a significant challenge to the health educator. It is frequently necessary to provide
information to patients using symbols or by demonstrating the behaviors desired.

3 Learning principles
A review of the learning process and how memory works illustrates the need to apply learning principles when addressing
the special needs of stroke patients. Knowledge about the learning process is helpful with promoting advocacy for patient
centered care and further justifies the need for individualized educational plans. Select landmark studies were used to
compile the following general learning and memory processes [15-18].

3.1 Memory
In learning, patients acquire new information through instruction or experience. However, acquiring new knowledge
would be useless unless the information learned is stored for later retrieval. Memory allows individuals to use past
experiences to make decisions on the best way to respond to future events. Memory involves a process of encoding,
storing, and retrieval of information. Both presentation of information and memory of material are required for effective
learning to occur [17].
Individuals have both short-term and long-term memory. Short-term memory is comprised of both the sensory and
working memory [17]. Large amounts of sensory input constantly bombard the brain, and the majority of this input is
filtered subconsciously in sensory memory where it is held for approximately 20 seconds [19]. Whether or not a sensory
impulse moves into consciousness depends on the individual’s perception of importance. If sensory input is recognized as
important, it is brought to consciousness and moved into the working memory, which is able to receive input from either
sensory memory or via retrieval from long-term memory [20]. In 1974, the model of working memory comprised of a
central control mechanism and two support systems, the phonological loop and the visuospatial sketchpad was
introduced [20]. The phonological loop processes auditory input and memories, whereas the visuospatial sketchpad
processes and temporary stores visual and spatial information.
Several factors can limit a person’s ability to store information. The working memory of an adult is able to successfully
hold seven data points at a time [16]. However, this number may increase by chunking individual data into small groups.
Not only is the working memory found to be limited in its capacity to hold a restricted number of data points, but also it is
restricted by time. The average adult can only process items in working memory for 10-20 minutes before mental fatigue
or boredom caused the individual’s focus to drift [18]. Being aware of these number and time limitations are important for
educators, since over tasking the working memory can jeopardize the facilitation of information into long term memory.

3.2 Encoding
Converting information from short-term to long-term memory involves a complex neural process [15]. Before data can be
placed into long-term memory, it must be encoded. Encoding occurs when attention, understanding, and relevance are
applied to sensory input. Attention, or conscious awareness, brings the information from sensory memory into working
memory. While in the working memory, the learner must be able to apply new information to past experiences to
understand or make sense of the information. By creating these associations, the learner begins to understand how this
information may be used in the future.
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Attention and understanding are necessary building blocks for the conversion of information into long-term memory, but
without relevance the information may not be stored. Relevance is perceived when the information directly and personally
impacts the learner. Once these criteria are met, the information is processed in the hippocampus and stored throughout the
cortex as an engram, or representation of a memory [18]. For instance, the memory of a birthday party would be not be
stored as one intact memory, but would be stored as fragments in the different areas of the brain. The visual memory of the
party may be stored in the occipital area, whereas the auditory memory may be stored in parts of the brain responsible for
processing sound. Injuries to any part of the brain involved in processing or storage of memory can significant impair
memory and learning. As many as 30% of stroke survivors, have some level of memory impairment [21].

3.3 Retrieval and forgetting
After information is stored in the long-term memory, future use of the information requires retrieval [22]. During retrieval,
the individual attempts to remember consciously or is aided by an associational trigger, such as a smell or a sound. The
brain then accesses the various sites of storage to recreate the complete memory. However, not all information is available
for retrieval. Since the brain is constantly bombarded with large amounts of data, forgetting allows the brain to discard
irrelevant information that can interfere with the acquisition, storage, and retrieval of essential information. Encoding
failures may provide one explanation of why individuals forget [22]. Whereas some theorize that, overtime, stored
memories decay or fade; others suggest that similar or competing memories confuse the process [23]. Whatever the cause,
forgetting is a constant obstacle for learners. Forgetting may begin as quickly as the information is provided, with the
majority of forgetting occurring during the first 18-24 hours after knowledge acquisition [22]. Therefore, 24 hours is
considered a reasonable guideline to assess whether or not the information learned was remembered.
The retrieval process is especially important in the stroke population [24]. Prospective memory or the ability to remember to
perform an action is essential for successful secondary prevention. Patients had a significant decline in prospective
memory after stroke as compared to controls. This can have a significant impact on rehabilitation and health promotion.
Often stroke patients have co-morbidities such as hypertension and diabetes, which require them to remember to check
their blood sugar or blood pressure and take their medications. Having an educational medium that allows for
reinforcement of important concepts through repetition may be one strategy to improve prospective memory and patient
adherence.

4 Patient education
Currently, patient centered care is replacing a disease-centered model. In the disease-centered model, providers made
treatment decisions based on clinical experiences, laboratory results, and diagnostic data. Conversely, in the patient
centered model, patients are made active participants in their own care with treatments focused on their needs and
preferences. By asking patients to take an active role to improve and sustain their health, the health care community is
encouraging empowerment. The goal of patient education is to provide knowledge that allows the patient to engage in
behaviors to improve, restore, or maintain health. Knowledge acquisition is therefore, a necessary prerequisite for change.
By increasing patients’ knowledge about health conditions, risk factors, and treatments, the health care team can
encourage active involvement and improve self-efficacy [25].
Prior to administering patient education, potential participants should be assessed for learning preferences and potential
barriers, such as cognitive, language, literacy, hearing and vision defects, that may impede knowledge acquisition [13]. By
assessing the patient’s needs and preferences, the health educator places the patient in the center of the educational plan.
However, benchmarks regarding educational programs only state that the information needs to be provided; guidelines do
not necessarily prescribe methods or identify a metric for evaluating the effectiveness of delivery. To ensure an effective
educational session, specific objectives as well as a method for evaluation should be determined before the start of the
informational session [26].
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5 Stroke education
Currently, the only treatment available to reverse or limit long-term disability after acute ischemic stroke is tissue
plasminogen activator (t-PA) [27]. To be eligible for t-PA, the patient must present to the emergency department (ED)
within 3 hours of first symptoms. When the time of symptom onset is unclear, time last seen normal is used instead. Only
3% of patients meet the 3-hour administration window and are able to receive the drug [28-30]. Excluding hemorrhagic
stroke, the most common reason patients are ineligible for t-PA is related to delayed presentation (> 3 hours) [31-34].
Delayed presentation was attributed to lack of patient knowledge of risk factors and stroke symptoms [7]. These findings
were substantiated by a study that found the median time from first stroke symptoms until emergency department (ED)
presentation to be 16 hours [35]. The authors also found the severity of symptoms affected the patient’s decision to seek
care. Signs and symptoms other than paralysis were frequently overlooked or misinterpreted, and only when paralysis was
present did patients routinely seek prompt care.
The above findings coupled with the estimate that 14% of people suffering an acute stroke will have another stroke within
12 months, prompted the American Stroke Association (ASA) and the Brain Attack Coalition (BAC) to add patient
education to their guidelines [36]. Taking cues from ASA and BAC, the Joint Commission mandated stroke education for
patients as one of the performance measures required for stroke certified hospitals [27].
The goal of stroke education is to give patients and caregivers the tools to control risk factors and speed access to care
when stroke symptoms occur, thereby preventing or limiting further disability from recurrent stroke. However, only a
small number of articles address the best methods of presenting this information [37-39]. The majority of literature related to
patient education for stroke patients is geared to informing healthcare providers of the importance of educating
patients [40, 41]. Most patient focused literature is devoted to helping patients through the rehabilitation phase. Few articles
discussed the best way to educate stroke patients about the importance of recognizing and preventing stroke. Studies have
identified perceived inadequacies of stroke education by both patients and their families [42, 43]. In a sample of 164 stroke
patients, 89% were satisfied with their medical treatment, while 49% were dissatisfied with the information that they
received while hospitalized [44].

6 Educational strategies
Several different methods of presenting stroke information have been evaluated, but no one strategy has been shown to be
the most effective [45]. The most commonly reported strategy involved the use of written materials, which are cost effective
and easily distributed. A drawback to using written materials is that they are only effective for literate patients with
adequate sight. Older adults and patients with cognitive deficits may have lower levels of literacy. Residual deficits, such
as receptive aphasia and visual impairment, make use of written materials a less effective choice. If used, written materials
should be scripted at the lowest reading level possible while still conveying the information accurately [46].
Often, readability of the material presented is not assessed. Studies that examined the effectiveness of written educational
materials with stroke patients did not find written material to be more effective than face-to-face education [46-50]. These
study results suggest that readability may be a limiting factor. Hoffman et al. evaluated several sets of written materials
given to 57 stroke patients and 12 caregivers [46]. The estimated mean reading level of the written materials was 11th grade,
while the average patient reading level was only 7-8th grade. As the patients’ reading level appears to effect ability to
understand written materials, educators should evaluate readability prior to disbursement.
Interactive computerized multimedia educational (ICME) programs that incorporate voice may provide a better avenue for
understanding the material presented. Few published studies exist that examine the use of ICME programs as a means to
educate the stroke population. One study using computerized multimedia in the stroke population did not find a statistical
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difference of knowledge acquisition between verbal and computerized education, though several limitations in the study
may have impacted outcomes such as the exclusion of patients with visual deficits and aphasia [38].

7 Educating patients with disabilities
Stroke patients are often left with a variety of deficits and disabilities that add an additional dimension to developing
teaching plans. Since stroke patients may experience a myriad of neurological deficits and long-term disabilities, health
educators should consider the impact that disabilities have on knowledge acquisition and adapt materials and information
accordingly.
Disabilities affecting learning are generally behavioral, sensory, and cognitive disabilities. Motor disabilities are not
thought to impact learning. However, this may be misleading due to the advances in technology. Since many Americans
now rely on computers to access health information, an upper extremity motor disability may impact on the patient’s
ability to use a computer (or use it without special software and assisting devices) and thereby limit access to information.
Rarely will this affect the patient in the acute care setting, but it should be considered when designing health promotion
education meant for patients along the continuum of care, during recovery, and with chronic illness.
A plethora of literature addresses cognitive and behavioral disabilities affecting the pediatric population and special
education teachers. A review of EBSCO, PubMed, and Cochrane Systematic Review Databases, using the keywords
“patient education” and “disability” and limiting the search to adults and clinical trials, identified 188 articles. The
majority of the articles focused on patients with chronic pain rather than with neurological deficits. This finding is not
surprising, given that the Centers for Disease Control and Prevention (CDC) lists arthritis and chronic back pain as the top
two causes of disability in adult Americans [51]. While pain can affect learning by decreasing concentration, these articles
were excluded because pain syndromes are not a focus of this review. This leaves a clear absence of literature regarding
methods of educating adults with sensory, motor, behavioral, and cognitive disabilities. Consequently, extrapolation from
pediatric studies may be necessary to fill knowledge gaps.

7.1 Sensory disabilities
Sensory disabilities refer to impairments in sight, hearing, smell, touch, or taste. Of these, sight and hearing have the
greatest impact learning. People with long standing sensory disabilities often compensate by developing increased acuity
in another sense. When possible, the health educator should capitalize on this compensatory mechanism. A newly
diagnosed stroke patient will not have yet learned to compensate, therefore, the educator should ascertain the length of
time that the disability has been present.
Since up to 80% of learning takes place through visual input, visual impairments can directly affect the education
process [52]. For the purpose of this review, visual impairment is defined as reduction of vision that cannot be corrected
with standard glasses or contact lenses. Visual impairment thus ranges from low vision to complete blindness.
In 2008, visual impairment, as defined above, was known to affect 3.3 million Americans over the age of 40 [53]. This
number will continue to rise as the population becomes progressively older. The older adult may have visual impairments
caused by macular degeneration, cataracts, glaucoma, diabetic retinopathy, occipital lobe tumor, or stroke. Since any of
these visual impairments can directly impact learning, learning implications for the visually impaired should be considered
whenever developing a teaching plan. The National Dissemination Center for Children with Disabilities recently
recommended that technology in the form of computers as well as optical and video aids should be used to educate
children with visual impairment [54]. Visual aids that may be useful when reading educational material are prescriptive
spectacles, magnifying glasses, or telemicroscopes [55]. Other methods that may augment the learning processes are large
print written materials, books in Braille or on tape, computers, or talking devices [13, 55].
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Likewise, consideration for people with a hearing impairment should also be incorporated into teaching plans. Hearing
impairment, defined as a decreased ability to hear or differentiate sounds, ranges from mild hearing loss to deafness. In a
2007 publication, it was estimated that 37 million adults were hearing impaired [56]. Length of time and severity of hearing
loss should be determined to fully gauge necessary educational adjustments. For instance, patients deaf since birth may not
have the ability to understand verbal or written language, and using sign language or Braille materials may be the only
option. For adults who have acquired hearing loss after language acquisition, written materials may be the most suitable
method for providing educational information [13]. Adults who have some residual hearing may still be able to acquire
knowledge through verbal instruction with the use of auditory and visual aids. Hearing and visual aids such as augmented
speakers, pictures, diagrams, or animations may aid in knowledge acquisition in this population [13].

7.2 Cognitive disability
Some degree of cognitive deficits occurs in more than half of stroke survivors [57, 58]. Despite its prevalence, standardized
definitions for cognitive disability are ambiguous. Depending on the literature reviewed, behavioral and intellectual
disability may be described separately or together. For the purpose of this review, cognitive disability describes both
behavioral and intellectual disability and is defined as impairment in the ability to access, process, or remember
information. Cognitive disabilities include impairments in communication, attention, memory, and executive functions.
Depending on the severity, cognitive disabilities may provide the most frustrating obstacle for educators.
7.2.1 Communication deficits
Communication, the act of sending, receiving, and comprehending information, may be impaired in patients following a
stroke. Human beings receive and send information via words, tone of voice, touch, and body language. Depending on the
location of injury, stroke patients may have damage in one or more of the centers required for effective communication.
An injury to Broca’s area may result in expressive aphasia, an inability to communicate through written or spoken
language. An injury to Wernicke’s area may result in receptive aphasia, an inability to understand written or spoken
language. Injury to both speech centers, resulting in global aphasia, may render the patient completely unable to
understand or communicate using written or spoken language [14].
While aphasia is the most common cause of communication deficit in patients following a stroke, injuries that do not
directly affect the speech centers can still cause language deficits due to alterations in intellect [14]. Patients with mild
cognitive impairment and without injury to speech centers may be able to communicate with speech. However, patients
with moderate to severe disabilities may be unable to comprehend any spoken language, and non-verbal forms of
communication, such as gestures, body language, and facial expressions, are more influential than verbal communication.
This suggests that educators should apply non-verbal forms of knowledge when communicating with intellectually
disabled patients [59].
As gestures and speech are two separate communication systems, gestures may function as a backup system when
language deficits are present [60]. Several studies have successfully used gestures paired with verbal production to treat
naming impairments in patients with aphasia [61-63].
7.2.2 Attention and memory impairments
Attention, the ability to concentrate on one stimulus while ignoring others, is often impaired in stroke patients. Studies
estimate that 46% to 92% of stroke survivors have some degree of attention deficit [57, 64, 65]. Since attention is required for
effective learning and rehabilitation, attention deficits can negatively impact secondary prevention and recovery as well as
lead to memory impairment post stroke. Though less common than attention deficits, memory impairment may be seen in
as much as 30% of stroke survivors [21, 57]. Arvanitakis, Leurgans, Barnes, Bennett, and Schneider found that patients with
mulitple cortical or micro-infarcts were more susceptible to global cognitive decline and deficits in semantic and episodic
memory than those without these deficits [66].
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The majority of literature on educating people with cognitive disabilities has focused on children. Populations commonly
included are those with cerebral palsy, mental retardation, Down’s syndrome, traumatic brain injury, autism, and attention
deficit disorder. The literature for the child with acquired brain injury commonly focuses on behavioral management,
social training, and the performance of activities of daily living. On the other hand, literature for the child with attention
deficit disorder describes strategies including behavior management, self-monitoring, and positive reinforcement.
Researchers often exclude patients with dementia and aphasia from research studies thus limiting the literature regarding
the best methods for educating adults with cognitive deficits. For example, four studies involving the education of
neurological patients excluded those with dementia and aphasia [38, 67-69]. This deficit suggests that the educator takes into
account that educational strategies should be individualized because patients with cognitive disabilities may have a wide
range of communication and cognitive abilities that impact learning.
Ideally, the patient’s capacity to learn should be assessed prior to administration of educational activities [70]. Neuropsychologists use a variety of psychomotor tests to identify deficits in attention, memory, language, executive functions,
visuospatial, visuomotor, and motor processes and can identify discrepancies between a patient’s capacities to learn and
subjective performance. Comprehensive neuropsychological testing takes several hours to complete and is not available in
most acute care settings. The lack of this information often leaves the health educator with only a gross assessment of
learning capability. While individuals with cognitive deficits should undergo neuropsychological testing, testing will most
likely need to be completed on an outpatient basis [70]. With limited objective information regarding cognitive function,
presenting health promotion information to patients with cognitive disabilities continues to remain a challenge in the acute
care setting.

8 Technology in education
Using technology to deliver education through multimedia is becoming an expectation in the rapidly developing
technological world and may provide additional strategies to aid in the education of patients with various disabilities. First
described in the 1950-1960’s, an Ohio State University, Professor Edgar Dale, popularized the use of multimedia in
education [71]. Often referred to as the father of modern media in education, Dale’s seminal work produced the often cited
tenet that people remember 10% of what they read, 20% of what they hear, and 30% of what they see, 50% of what they
see and hear, and 90% of what they see, hear, and do [71]. Therefore, using multiple avenues for education provides the best
chance for effective knowledge acquisition and retention.
Instructional technology theories combined with the rapid advancement of technologic devices have impacted education
not only in classrooms but also in clinics and hospitals. Currently, health information can be delivered in several ways (e.g.
audiotapes, free standing computer programs, instructional digital video disc (DVD) and online or downloadable
electronic programs). The national focus on health promotion and education has health educators searching for cost
effective strategies to educate large groups of people with limited time and staff. However, cost, access, and technological
support should be considered before using technology for educational purposes.
In light of the explosion of technology and corresponding research over the past ten years, a literature review of the use of
technology was limited to free standing interactive multimedia computer programs, the type of technology used in the
creation of this educational program. However, it is recognized that other forms of multimedia, such as the many forms
delivered online or instructional DVD, may be suitable for the education of stroke patients.

9 Gaps in the literature
A gap exists in the literature describing types and effectiveness of various educational methodologies in the stroke
population. In the literature that describes methodologies of educating patients in general, the studies employed English
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language materials and instructions. In the United States, immigrants for whom English is a second language may have
difficulty reading, comprehending, and using health information to make decisions and follow treatment advice [72].
Although non-English studies were not reviewed, such studies may exist. However, the translation of successful print and
multimedia programs in languages of patients most commonly inhabiting specific locales (i.e. Spanish, Mandarin,
Vietnamese) is not prevalent in literature.
A specific gap is noted in literature pertaining to patients with cognitive deficits, and specifically, in relation to patients
with cognitive impairment as a result of stroke. While patients with severe cognitive deficits may not be able to participate
in a multimedia interactive program, by engaging multiple areas of the brain, those with mild deficits may benefit from
such programs as much as or more so than patients with intact cognitive abilities.
Although literature is plentiful in relation to educating children, less is available on educating older adults, specifically
post stroke older adults. Extending this gap is that there is a dearth of literature on educating the elderly. Older adults were
a minority among study participants. Further studies that include patients who have barriers to literacy, are over 65 years of
age, or have cognitive disabilities, should be considered to bridge gaps in literature.

Figure 1. Educational Medium Decision Aid for the Neurological Patient
* consider patient preference after ascertaining literacy and reading level.
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10 Practice implications
Neurological assessment and identification of learning needs are the hallmarks for choosing an appropriate educational
medium. Nurses may view giving stroke information in a form other than print costs them time is a barrier that could
conceivably limit thorough assessment of educational needs. In order to assist health care providers in identifying the most
appropriate methods for presenting educational information to patients with neurological deficits, the authors suggest
combining a widely used assessment tool with a decision algorithm.
The most commonly used neurological assessment tool in the stroke population is the National Institutes of Health Stroke
Scale (NIHSS). The NIHSS aids the nurse through 11 detailed steps to identify potential neurological deficits. Using the
scale as a basis for the assessment, the authors propose a decision aid to facilitate the educational process as shown in
Figure 1. Through identification of neurological deficits, the provider can choose an educational medium that makes use of
the unaffected areas of the brain for learning, thereby increasing the probability of understanding and remembering the
information provided. In patients with language or severe neurological deficits, this task may be somewhat more difficult.
While currently little research has been focused on the stroke population, the use of multimedia may allow for several
areas of the brain to be supplied with information thereby improving the chances for retention.
During the acute phase after stroke, the impact of neurological deficits may not be readily apparent. The authors therefore
recommend involving the family or direct care givers in all educational efforts. By giving education to the patient’s family
members, the information can be reinforced during the post acute phase by those who have also received education.

11 Conclusion
Patients with disabilities, due to sensory and cognitive deficits, may require alternative methods of education. Research
findings indicate that patients are generally uneducated about stroke including risks and symptoms of recurrent stroke.
This lack of knowledge leads to an increased incidence of disease and disability. By improving stroke literacy, the health
educator can improve patient self-efficacy and decrease delays in treatment. While there are significant gaps in the
literature regarding the best methods for educating patients about stroke, several of the above key concepts can be
extrapolated to provide the framework for any stroke educational program.
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