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This course is designed for nurses in all practice settings
who care for patients with diabetes.
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BRN Provider #CEP9784; California, LVN Provider
#V10662; California, PT Provider #V10842; District of
Columbia, Provider #50-2405; Florida, Provider #50-
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#7-0054 (valid through 12/31/2025); South Carolina,
Provider #50-2405; West Virginia, RN and APRN Pro-
vider #50-2405.

About the Sponsor

The purpose of NetCE is to provide challenging cur-
ricula to assist healthcare professionals to raise their
levels of expertise while fulfilling their continuing edu-
cation requirements, thereby improving the quality of
healthcare.

Our contributing faculty members have taken care to
ensure that the information and recommendations are
accurate and compatible with the standards generally
accepted at the time of publication. The publisher dis-
claims any liability, loss or damage incurred as a conse-
quence, directly or indirectly, of the use and application
of any of the contents. Participants are cautioned about
the potential risk of using limited knowledge when inte-
grating new techniques into practice.

Disclosure Statement

It is the policy of NetCE not to accept commercial sup-
port. Furthermore, commercial interests are prohibited
from distributing or providing access to this activity to
learners.

Course Objective

Due to the widespread and potentially life-threatening
nature of this issue, having a firm understanding of the
implications of diabetes and how they relate to stroke
is paramount. The purpose of this course is to provide
nurses with the information necessary to identify patients
with diabetes who are at risk for stroke and intervene
early.

Learning Objectives
Upon completion of this course, you should be able to:

1. Qutline the prevalence and diagnosis of
diabetes.

2. Evaluate the etiology and presentation of
stroke in patients with diabetes.

3. Identify treatment options for acute stroke.

4. Describe primary stroke prevention strategies
for patients with diabetes.

Sections marked with thissymbolinclude
evidence-based practice recommen-
dations. The level of evidence and/or
strength of recommendation, as provided

EVIDENCE-BASED
PRACTICE

RECOMMENDATION by the evidence-based source, are also

included so you may determine the validity or relevance
of the information. These sections may be used in con-
junction with the course material for better application
to your daily practice.
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INTRODUCTION

Both diabetes and stroke are major public health
issues in the United States. An estimated 34.2 mil-
lion American children and adults, or 10.5% of the
total population, have diabetes [1]. Cerebrovascular
disease is one of the most common complications
of diabetes and is an area of serious concern as the
population ages and the trend for diabetes to be
diagnosed at an earlier age continues.

The risk of stroke is two to four times greater for
individuals with diabetes compared to those with-
out. As of 2016, 313,000 (18.9 per 1,000) patients
discharged with documented stroke also had dia-
betes [1]. Due to the widespread and potentially
life-threatening nature of this issue, having a firm
understanding of the implications of diabetes and
how they relate to stroke is paramount.

AN OVERVIEW OF DIABETES

EPIDEMIOLOGY

Diabetes is a progressive disease process influencing
fuel metabolism [2]. Carbohydrate, protein, and fat
metabolism are altered when insulin, the media-
tor of fuel, is not available. This insulin deficiency
can result from defects in insulin secretion and/or
diminished tissue response to insulin, resulting in
hyperglycemia [3]. The chronic metabolic dysregu-
lation associated with diabetes can result in long-
standing damage to various organs, including the
eyes, kidneys, nerves, heart, and blood vessels [2].

According to the American Diabetes Association
(ADA), the prevalence of diabetes increased 382%
between 1988 and 2014. However, the incidence of
diabetes appears to have peaked in 2008 with an inci-
dence of 8.4 per 1,000 adults in 2008; it has since
decreased to an incidence of 6.7 per 1,000 adults
in 2018 [1; 4]. As stated, 10.5% of the U.S. popula-

tion, or 34.2 million Americans, have a diagnosis of
diabetes. In addition, an estimated 7.3 million adults
have diabetes but remain undiagnosed [1]. By 2045,
it is predicted that 36 million American adults will
have diagnosed or undiagnosed diabetes or impaired
glucose tolerance, an increase of 1.8 million adults
from current rates [5].

The scope of the diabetes problem is vast and
diverse, particularly among geographical regions.
In 2018, the prevalence of diabetes in the United
States varied from 6.6% in Colorado to 13.4% in
West Virginia [6]. Genetics, race, age, and lifestyle
significantly influence the onset and progression
of the disease process [1]. Although all races and
ethnicities can develop diabetes, the prevalence is
greatest (14.7%) among Native Americans/Alaska
Natives. This group also has a risk for development
of type 2 diabetes that is nearly two times greater
than that of White Americans [1]. The prevalence
of diabetes is 12.5% in Hispanic Americans, 11.7%
in non-Hispanic Black Americans, 9.2% in Asian
Americans/Pacific Islanders, and 7.5% in non-
Hispanic White Americans [1]. Compared to non-
Hispanic White Americans, African Americans
and Hispanics are 40% to 50% more likely to have
diabetes [4]. The highest prevalence of diabetes in
the United States is observed in Native Americans
in certain areas of the Southwest, where more than
30% of the population has the disease [1].

Diabetes is considered to be one of the most impor-
tant risk factors for ischemic stroke, especially in
individuals younger than 65 years of age. Individuals
with diabetes who experience an ischemic stroke are
typically younger than those without diabetes and
often also have signs of hypertension, myocardial
infarction (MI), and hyperlipidemia [7]. In 2016,
after adjusting for age, the percentage of adults with
diabetes who reported stroke was lowest among
Hispanics (7.3%) compared with White (7.6%) or
Black (9.4%) adults [8].
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DIAGNOSIS OF DIABETES

The most common types of diabetes are type 1 and
type 2. However, gestational diabetes is also relatively
common and is a source of significant morbidity and
mortality. Gestational diabetes is first recognized
in pregnancy, usually after 27 weeks’ gestation, and
typically resolves after the birth of the child [9].
Other less common types of diabetes include [5; 10]:

* Maturity-onset diabetes of the young: A
genetic, autosomal-dominant defect of the
pancreatic beta cells resulting in insulin
deficiency and decreased insulin release
without the presence of insulin resistance
and obesity. This form of diabetes typically
develops in patients younger than 25 years
of age. It is a different clinical entity than
type 2 diabetes of the adolescent, which
presents with insulin resistance.

e Diabetes related to diseases of the exocrine
pancreas, such as cystic fibrosis, and various
endocrine diseases, such as Cushing syn-
drome, acromegaly, and chromocytoma

e Drug-induced diabetes resulting from the
use of certain medications, particularly
high-dose corticosteroids

According to 2022 recommendations from the
American Diabetes Association, all adults older than
35 years of age should be screened for type 2 diabetes
every three years, or sooner with symptoms or in the
presence of risk factors [9]. In addition, individuals
of any age who are at risk for or are suspected of
having diabetes should be screened. Established risk
factors for type 2 diabetes include [9]:

* Age older than 35 years

*  Body mass index (BMI) greater than
or equal to 25, or greater than or
equal to 23 in Asian Americans

e Family history of type 2 diabetes

e Habitual physical inactivity

e Race/ethnicity (e.g., African American,
Hispanic American, Native American,

Alaska Native, or Pacific Islander)

e Impaired glucose tolerance or elevated
fasting glucose

e Previous history of gestational diabetes
or giving birth to a child weighing more
than 9 pounds

e Hypertension (i.e., blood pressure greater

than 140/90 mm Hg in adults)

e Abnormal lipid levels (i.e., high-density
lipoprotein [HDL] level <35 mg/dL
and/or triglyceride level >250 mg/dL)

e Polycystic ovary syndrome
e History of vascular disease

e Acanthosis nigricans (most common
among individuals of African descent)

The diagnostic criteria for type 2 diabetes are fairly
straightforward and are based on fasting plasma
glucose and postprandial plasma glucose levels
(Table 1). After a diagnosis of type 2 diabetes has
been definitively made, education on self-care man-
agement is necessary in order to obtain euglycemia
and prevent complications related to the detrimental
effects of hyperglycemia [9]. It is estimated that as
many as 90% of patients with type 2 diabetes will
require oral medications to achieve adequate glucose
control within five years of diagnosis [9]. When
glucose levels cannot be adequately controlled with
oral medications, the use of injectable medications
is necessary. If elevated blood glucose levels are
untreated and continue to rise, the result can be
hyperosmolar hyperglycemic nonketotic syndrome
and ultimately death [11].
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DIAGNOSTIC CRITERIA FOR TYPE 2 DIABETES

Stage Fasting Plasma Two-Hour Postprandial Glycated Hemoglobin
Glucose Level Plasma Glucose Level (HbA1c)

Euglycemia <100 mg/dL <140 mg/dL <5.7%

Prediabetes >100 mg/dL but <126 mg/dL >140 mg/dL but <200 mg/dL 5.7% to 6.4%

Diabetes? >126 mg/dL >200 mg/dL >6.5%

2A random blood glucose level >200 mg/dL with symptoms of hyperglycemia is also indicative of diabetes.

Source: [9; 10; 11]

Table 1

CEREBROVASCULAR
DISEASE AND DIABETES

The main cause of cerebrovascular disease in
patients with diabetes is atherosclerosis, or thick-
ening of artery walls. It is generally believed that
patients with diabetes are at an increased risk for
atherosclerosis due to endothelial dysfunction. The
endothelium is the biologically active lining of the
blood vessel that functions to [12]:

* Provide a mechanical lining
* Maintain vascular patency
* Prevent platelet aggregation and thrombosis

* Promote fibrinolysis

Endothelial dysfunction is the earliest vascular
abnormality seen in patients with diabetes and is
associated with blood vessel constriction, aggrega-
tion of platelets, and a proinflammatory state, with
the accumulation of leukocytes and coagulation
products on the endothelium [12]. This inflamma-
tory response is mainly caused by the chronic effects
of hyperglycemia and specifically the formation of
biologically active glycated proteins and lipids that
promote inflammation [13]. Visceral obesity, hyper-
tension, and hyperlipidemia also contribute to oxida-
tive stress, which can damage the endothelium [14].

The normal metabolic response to a glucose
load is an increase in free fatty acids and insulin.
These changes result in a transient decrease in
endothelium-derived nitric oxide production and in

endothelium-mediated vasoconstriction. In persons
without diabetes, endothelial nitric oxide produc-
tion and vasodilation returns to normal within
two hours. In the presence of diabetes, endothelial-
mediated vasoconstriction extends for hours [15].

In addition to vasoconstriction, aggregation of plate-
lets and an increase in leukocytes and coagulation
products on the endothelium also occur. Fibrinolysis
is decreased, and thrombosis is increased. As the
secretion of prostacyclin and nitric oxide induce
vasoconstriction, plasma cytokine and prothrom-
bin levels increase, making the plasma markedly
procoagulant and antifibrolytic and promoting
atherosclerosis [12]. These changes at the micro-
vascular and macrovascular levels lead to reduced
vascular reactivity and impaired blood flow to end
organs [15].

Defects in endothelial function may be further
compounded by the hypercoagulable state of the
patient with diabetes. Plasminogen activator inhibi-
tor-1, antithrombin III (which inhibits fibrinolysis),
and tissue plasminogen activator antigen (a marker
of impaired fibrinolysis) are consistently elevated in
individuals with diabetes or insulin resistance [16].
Over time, these changes may lead atheromatous
plaques to form at branching and curves in the
cerebral circulation. The smooth stenotic area can
degenerate, resulting in an ulcerated area of the ves-
sel wall. Platelets and fibrin adhere to the damaged
wall and a clot forms, gradually occluding the artery
and eventually causing a stroke [17].

NetCE ¢ Sacramento, California

Phone: 800 /2324238 » FAX: 916 / 783-6067 5



#34943 Diabetes and Stroke: Making the Connection

The American Diabetes Association

asserts that cardiovascular disease risk

factors should be identified and treated

in all patients with prediabetes or type 2
EVIDENCE-BASED

PRACTICE diabetes.
RECOMMENDATION

(https://diabetesjournals.org/care/
issue/45/Supplement_1. Last accessed May 20, 2022.)

Level of Evidence: Expert Opinion/Consensus
Statement

TYPES OF CEREBROVASCULAR
ACCIDENTS

The two primary types of stroke are ischemic and
hemorrhagic. In the United States, approximately
87% of all strokes are ischemic and 13% are hem-
orrhagic [18]. An ischemic stroke occurs when any
artery that supplies the brain with oxygen becomes
stenosed or occluded, resulting in infarction [19].
In the case of hemorrhagic stroke, bleeding occurs
below the arachnoid, the location of the brain’s
blood supply, allowing blood to directly contact and
damage brain tissue. Research has linked diabetes
(particularly poorly controlled type 2 diabetes) with
ischemic stroke, a result of the disease’s impact on
vascular health and predisposition for atheroscle-
rosis, as discussed [20]. The link between diabetes
and hemorrhagic stroke is not well established.
Therefore, the focus of this course will be on isch-
emic stroke.

Ischemic stroke can be further classified as either
thrombolic or embolic depending on its origin. A
thrombotic stroke occurs when a thrombus impairs
cerebral blood flow by further narrowing or blocking
an artery, typically around an atherosclerotic plaque.
The stenosed or occluded artery may be a large ves-
sel (e.g., carotid artery systems, vertebral arteries,
the circle of Willis) or a small vessel (e.g., branches
of the circle of Willis, the posterior circulation).
Approximately 21% to 27% of ischemic strokes arise
from atherosclerotic disease of the large vessels [21;
22]. In these cases, the cerebral artery branch points,
especially those of the internal carotid artery, are the
most vulnerable [23]. Small-vessel disease is associ-

ated with 21% to 25% of ischemic strokes [21; 22].
Thrombotic strokes caused by small-vessel disease are
traditionally associated with lacunar infarcts, small,
deep, subcortical lesions 15 mm or less in diameter
resulting from occlusion of a single penetrating
artery [24; 25]. As many as 20% of older individu-
als who are otherwise healthy have asymptomatic
lacunar infarcts unrelated to an ictal event [26].
These silent infarctions were previously believed to
be benign with a good long-term prognosis. How-
ever, they now have been linked to increased risks of
stroke and death and can lead to debilitating cogni-
tive impairments such as vascular dementia [26; 27].
Independent risk factors for lacunar infarcts include
hypertension, gender, age, diabetes, smoking, and a
history of transient ischemic attack (TIA) [26; 28].

An embolic stroke occurs when an embolus (i.e., any
circulating clot or particle originating from a distal
point) blocks an artery that supplies oxygen to the
brain. Stroke registries indicate that 26% to 29%
of ischemic strokes are embolic [21; 22]. Emboli
include blood clots, fatty deposits, atherosclerotic
plaque fragments, and cancerous cells or infectious
materials emanating from conditions such as atrial
myxoma and endocarditis, respectively. Clinical
symptoms of the resulting infarct correspond to the
location of the embolus, not its type. The region of

the middle cerebral artery is most frequently blocked
by emboli [29].

RISK FACTORS

As discussed, diabetes is a well-established risk factor
for stroke, particularly ischemic stroke, and cerebro-
vascular disease. In addition to diabetes, other risk

factors include [17; 30; 31]:
e Advanced age (older than 65 years)
e Positive family history

e Arterial hypertension (elevated systolic
and/or diastolic blood pressure)

e Carotid artery disease
e Cigarette or cigar use

e Physical inactivity
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GENERAL REGIONS OF ISCHEMIC STROKE AND CORRESPONDING NEUROLOGIC DEFICITS

Affected Region

Common Signs and Potential Sequelae

Left anterior hemisphere

Apbhasia (especially difficulty reading, writing, and calculating)
Right limb weakness and sensory loss

Right field visual defect

Right anterior hemisphere

Limb motor weakness or loss
Left field visual neglect
Unable to determine two-point stimuli on left side

Left posterior cerebral artery

Apbhasia (esp. difficulty reading and naming objects)
Right visual field defect

Occasionally, right-sided numbness

Right posterior cerebral artery

Left limb sensory loss
Leftsided neglect
Left field visual defect

Vertebrobasilar territory (posterior circulation)

Bilateral vision disturbances and nystagmus

Dysarthria and dysphagia

Ataxia

Dizziness, vomiting, headache

No cortical deficits (e.g., aphasia and cognitive impairments)

Caudate nucleus, thalamus, frontal lobe
(anterior circulation)

Sudden abnormal behavior

Thalamus (posterior circulation)

Numbness, decreased sensation in the face, arm, leg on same side

Source: [33; 34]

Table 2

* Hyperlipidemia
e Obesity
e Atrial fibrillation

e Cardiac conditions other than atrial
fibrillation

e History of myocardial infarction or TIA
e Asymptomatic carotid stenosis
* Atherosclerosis of the aortic arch

* Postmenopausal hormone replacement
therapy

e Polycythemia and thrombocythemia
e Alcohol or drug abuse
e Sleep-disordered breathing

SIGNS AND SYMPTOMS

The National Institute of Neurological Disorders
and Stroke has identified the following signs and
symptoms of stroke [17; 30; 32]:

* Sudden unilateral weakness or numbness
of the face, arm, or leg
e Sudden loss of vision or dimming of vision
e Sudden aphasia or confusion
* Sudden severe headache
e Sudden falling, gait disturbance, or dizziness
* Hemiparesis or paralysis
*  Homonymous hemianopia
The physical signs, symptoms, and sequelae of

ischemic stroke are usually unilateral because of the
circulatory anatomy of the brain (Table 2).
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Because neurons surrounding the ischemic or
infarcted tissues undergo changes that disrupt the
plasma membranes, cellular edema ensues, result-
ing in further compression of capillaries. Cerebral
edema reaches its maximum in about 72 hours and
takes about two weeks to subside. Most individuals
survive an initial hemispheric ischemic stroke cere-
bral vascular accident unless there is massive cerebral
edema, which is typically fatal [17].

TREATMENT OF STROKE

Individuals who present with symptoms of cere-
brovascular accident should have a full neurologic
assessment by a practitioner [30]. After etiology is
determined, treatment related to the causative source
may be initiated. In thrombotic strokes, treatment
is directed at prevention of ischemic injury [15].
Occlusions treated within 90 minutes of the onset
of symptoms show the most improvement. Tissue
plasminogen activator (¢PA) is recommended for
select patients who may be treated within three
hours after the onset of symptoms [24; 31]. In 2009,
the American Heart Association/American Stroke
Association (AHA/ASA) revised guidelines for
administration of rt-PA after acute stroke, expand-
ing the window of treatment from 3 hours to 4.5
hours. Eligibility criteria for treatment during this
later period are similar to those for treatment within
three hours, but also include the following exclusion

criteria [24; 36; 37; 38|:
* Age older than 80 years

e Use of oral anticoagulants, regardless
of the international normalized ratio (INR)

¢ Baseline score on the National Institutes

of Health Stroke Scale (NIHSS) >25
» History of stroke and diabetes

As time goes on, there is a diminishing effect of
treatment, and there may be almost no benefit
when treatment is initiated more than six hours

after onset [24; 39].

Between 31% and 50% of patients treated with rt-PA
have a 4-point or greater NIHSS score improvement
by three months after the stroke [24]. These clinical
improvements do not recede for at least one year
after the stroke. In general, the best response to rtPA
has been found for patients who are younger than
75 years of age and have a baseline NIHSS score
greater than 20 [24].

The most common serious medical complication of
rt-PA is secondary brain hemorrhage, which occurs
in 6% of patients [24; 40]. Yet, the risk does not
outweigh the benefits of r-PA [41; 42]. In most cases,
the mortality rate for patients receiving treatment
or placebo is comparable at three months (17%
compared with 20%) and one year (24% compared
with 28%) [43; 44]. Other dangerous complications
of rt-PA, although rare, are angioedema, anaphylaxis,
systemic hemorrhage, and if rt-PA is administered
soon after an acute MI, myocardial rupture [45].

MECHANICAL EMBOLECTOMY

Mechanical embolectomy may be an option for
patients with acute stroke who are ineligible for intra-
venous rt-PA or who fail to respond to intravenous
rt-PA [32; 46]. This procedure consists of a device
that is threaded through the artery to remove the
thrombus and restore blood flow. Mechanical embo-
lectomy can remove a clot in a matter of minutes,
compared with pharmaceuticals, which may take as
long as two hours to dissolve a thrombus [47]. The
procedure is effective for up to eight hours after the
onset of symptoms [46]. Several different devices are
available, and more are under review [32].
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In 2004, the Merci Retriever became the first
mechanical stroke device to be approved by the
U.S. Food and Drug Administration (FDA) [47].
Although the Merci is still in use, in 2015, and again
in 2019, the AHA/ASA issued updated guidelines
for treatment of acute stroke, recommending the
use of stent retrievers due to higher recanalization
rates and better outcomes than those seen with the
Merci [24; 47; 48; 49]. Newer stent retrievers include
(47; 50; 51]:

* The Penumbra System

* The Stryker Trevo stent retriever

e The Solitaire stent retriever system

ANTICOAGULANTS
The AHA Task Force reviewed and discussed several

studies addressing the use of heparin or low-molec-
ular-weight heparin and danaparoid as an adjunct
to a thrombolytic agent in the treatment of stroke
[24]. In general, the Task Force concluded that early
administration of heparin or low-molecular-weight
heparin and danaparoid is inadvisable partly due to
the increased risk of bleeding complications, espe-
cially the hemorrhagic transformation of ischemic
strokes. Additionally, early administration has not
been shown to prevent recurrent stroke, lessen the
risk of neurologic worsening, or improve patient
outcomes [24].

ANTIPLATELETS

Data combined from two large clinical trials sug-
gest that administration of aspirin (160-300 mg)
within 48 hours after the onset of stroke slightly
reduces mortality and morbidity by preventing early
recurrent stroke in some patients [52; 53]. A 2014
Cochrane review found that the daily administration
of aspirin (160-300 mg) within 48 hours of onset
of stroke reduced the risk of early recurrent stroke
without a major risk of early hemorrhagic compli-
cations. Long-term outcomes were also improved
[54]. Although no new data have emerged since the
publication of these results, the 2018 AHA guide-
line recommendations for antiplatelet therapy have
changed to include the administration of aspirin

in patients with acute ischemic stroke within 24 to
48 hours after onset. For patients treated with IV
alteplase, aspirin administration is generally delayed
until 24 hours later but might be considered in select
patients [24]. Other oral antiplatelet therapies (e.g.,
ticlopidine, clopidogrel, dipyridamole) have not
been tested sufficiently in the setting of acute isch-
emic stroke. The efficacy of intravenous glycoprotein
[Ib/I1la receptor blockers in combination with other
interventions or alone is under investigation. These
agents may accelerate spontaneous recanalization
and improve microvascular patency [55]. If admin-
istered alone, these agents have been shown to have
an adequate safety profile [56].

PREVENTION

Primary stroke prevention relies primarily on life-
style changes to reduce the impact of modifiable risk
factors, and this should be a part of the treatment
plan for all patients with diabetes. Elimination of
tobacco use via cigarettes or cigars should be stressed.
In addition to smoking cessation, stress manage-
ment techniques should be investigated to attempt
to control hypertension. If these techniques do not
succeed, medications may be necessary [12]. The
combination of hyperglycemia and hypertension
is thought to increase the risk of stroke [57]. The
AHA recommends that the target blood pressure for
individuals with diabetes be less than 130/80 mm
Hg [57]. Pharmacologic therapy with angiotensin-
converting enzyme (ACE) inhibitors or angiotensin
receptor blockers (ARBs) has been shown to be safe
and effective in this population [57]. A low-choles-
terol diet should be encouraged in order to address
dyslipidemia [46]. In addition, lipid-lowering statins
reduce the risk of first-time strokes in patients with
diabetes, irrespective of the baseline lipid levels,
pre-existing vascular conditions, or glycemic control
[57]. Niacin, bile acid sequestrants, ezetimibe, or
fibric acid derivatives may also be considered for
individuals with known coronary heart disease and
low levels of HDL cholesterol, such as people in
whom target cholesterol levels cannot be achieved
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with statins or tolerate statin therapy; however, their
effectiveness in decreasing stroke risk has not been
established [57]. Furthermore, statin therapy may
increase the risk of type 2 diabetes in people at high
risk of developing the disease. As such, patients tak-
ing statins should be monitored for hyperglycemia.

The ADA recommends that pioglitazone be consid-
ered for people with a history of stroke and evidence
of insulin resistance and prediabetes, as this agent
may lower the risk of stroke or myocardial infarction
[69]. However, this benefit needs to be balanced
with the increased risk of weight gain, edema, and
fracture.

Obesity and excess weight place pressure on the
entire circulatory system and are associated with
hyperlipidemia, hypertension, and diabetes—all of
which create an increased risk for cerebrovascular
accidents. Adopting healthy eating habits and
increasing physical activity can help reduce stroke
risk in these patients [46].

Glycemic control is also essential in the prevention
of stroke or extension of the injury. Intracellular
acidosis resulting from hyperglycemia increases lac-
tate, leading to glial and neuronal membrane dam-
age due to reactive oxygen species generation and
impaired vasodilatation. Potentially viable neurons
in the ischemic penumbra are more likely to infarct
under conditions of hyperglycemia, and research has
demonstrated a disruption of the blood brain bar-
rier associated with greater degrees of hemorrhage
and cerebral edema. Hyperglycemia with or without
a diagnosis of diabetes is associated with transfor-
mation from ischemic to hemorrhagic stroke [59].
Therefore, patients with diabetes should be encour-
aged to monitor their blood glucose levels regularly
and remain compliant with prescribed medications.

KNOWLEDGE OF
STROKE WARNING SIGNS

Although public knowledge regarding the warning
signs and risks of stroke has improved, the major-
ity of the general public is still unaware that early
treatment can prevent severe disability and death
[60; 61]. According to one estimate, five out of six
people are unable to name the signs that signify a
stroke [62]. Estimates vary widely, however. The
International Stroke Trial found that only 4% of
patients suffering an acute ischemic stroke arrive
at the emergency department (ED) within three
hours after the onset of symptoms, and a separate
study found that 21% to 25% of individuals with
acute ischemic stroke arrive at an ED within the
same timeframe [63; 64]. Of these individuals, 2%
to 4% receive thrombolytic treatment [65; 66]. It
has been estimated that if all individuals called for
emergency help at the onset of symptoms, as many
as 29% could realistically receive treatment within
three hours [65]. If all patients arrived at the ED
within one hour after known symptom onset and
received optimal treatment, the projected rate of

thrombolysis would be 57%.

To improve the rate of early arrival in the ED, public
education campaigns designed to help individuals
recognize a stroke and seek early treatment often
use the “five sudden warning signs” devised by the
Brain Attack Coalition or “FAST,” a mnemonic
device created by study investigators on the basis
of the Cincinnati Prehospital Stroke Scale [67; 68].
FAST was designed to focus on fewer common signs
of stroke onset (face numbness, arm numbness, and
slurred speech) and to include an action component
(time) for lay persons who may have trouble recall-
ing the warning signs and the appropriate action.
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A retrospective study exploring the capacity of the
FAST campaign to facilitate the recognition of stroke
suggests that it leads to the identification of approxi-
mately 89% of individuals who have a stroke or
TIA [68]. The most common stroke symptoms were
related to the face, arm, and speech/language. The
same study found that a modified version of FAST
(with removal of the word “numbness”) decreased
the number of TIAs identified and targeted ischemic
stroke more readily than hemorrhagic stroke. Ulti-
mately, it is unknown whether the general public is
more likely to remember FAST or the five sudden
warning signs.

Another education program—Hip-Hop Stroke
(HHS)—is a school-based, child-mediated, stroke
communication intervention designed to improve
stroke literacy among school-aged children and
their parents in low-income urban communities
[35]. Researchers recruited 3,070 fourth- through
sixth-grade schoolchildren and 1,144 parents from
22 schools, randomized to the HHS intervention
or attentional control (i.e., nutritional classes) [58].
Among the children, an estimated 1% of controls
and 2% of the intervention group demonstrated
optimal stroke preparedness (i.e., perfect scores on
the knowledge/preparedness test) at baseline. This
increased to 57% immediately following the pro-
gram in the intervention group compared with 1%
among controls. At three-month follow-up, 24% of
the intervention group retained optimal prepared-
ness, compared with 2% of controls. Only 3% of
parents in the intervention group could identify all
four letters of the stroke FAST acronym at baseline,
which increased to 20% immediately post-test and
to 17% at three months post-test. There were no
significant changes among controls. Among children
in the intervention group, four called 911 for real-
life stroke symptoms, in one instance over-ruling a
parent’s wait-and-see approach [58].

CONCLUSION

Every year, thousands of individuals will die as a
result of their diabetes complications, and stroke is
one of the leading causes of death in this popula-
tion. Good control of diabetes and of other causes
of cerebrovascular disease can reduce the associated
morbidity and mortality and improve patients’ qual-
ity of life. Healthcare professionals play a crucial
role in identifying patients with diabetes who are
at risk for stroke and intervening to address modifi-
able factors. This course is intended to raise nurses’
awareness of the connection between diabetes and
stroke in order to improve patient care.

Implicit Bias in Health Care

The role of implicit biases on healthcare outcomes has
become a concern, as there is some evidence that implicit
biases contribute to health disparities, professionals’
attitudes toward and interactions with patients, quality
of care, diagnoses, and treatment decisions. This may
produce differences in help-seeking, diagnoses, and
ultimately treatments and interventions. Implicit biases
may also unwittingly produce professional behaviors,
attitudes, and interactions that reduce patients’ trust and
comfort with their provider, leading to earlier termina-
tion of visits and/or reduced adherence and follow-up.
Disadvantaged groups are marginalized in the healthcare
system and vulnerable on multiple levels; health profes-
sionals’ implicit biases can further exacerbate these
existing disadvantages.

Interventions or strategies designed to reduce implicit
bias may be categorized as change-based or control-
based. Change-based interventions focus on reducing
or changing cognitive associations underlying implicit
biases. These interventions might include challenging
stereotypes. Conversely, control-based interventions
involve reducing the effects of the implicit bias on the
individual’s behaviors. These strategies include increas-
ing awareness of biased thoughts and responses. The two
types of interventions are not mutually exclusive and may
be used synergistically.
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