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STROKE PREVENTION 
A Continuing Quality Improvement Project 

ABSTRACT 

Background: Stroke is associated with significant morbidity, mortality and cost. Therefore, it is 
important for primary care physicians to identify patients at risk for stroke and appropriately 
intervene. 

Methods: At the Family Medicine Center, an ambulatory family practice residency clinic, a 
Continuing Quality Improvement (CQI) project was initiated to assess those patients at risk for 
stroke. This was accomplished by chart review of active patients, 55 years of age and older, for 
known risk factors for stroke, and by summarizing recent data on the prevention of stroke. 

Results: Among the 2500 active patients at the Family Medicine Center, there are 147 
between the ages of 55 and 94 with one or more risk factors for stroke. 

Conclusions: While stroke is a devastating disease, increasing physician and patient 
awareness, and knowing accepted treatment modalities, the risk can be reduced significantly. 

INTRODUCTION 

Stroke is a devastating disease that not only affects patients (along with their friends and 
relatives) but on a larger scale, the economy. Stroke falls into two broad categories: ischemic 
and hemorrhagic. Hemorrhagic stroke has two subtypes: subarachnoid and intracerebral. 
Ischemic stroke includes thrombotic and embolic types. Generally, ischemic stroke accounts for 
80% and hemorrhagic stroke for 20% of all such events. 

Each year there are approximately 500,000 cases of stroke of which 150,000 are fatal.1 Often, 
patients are left with physical disabilities as well as mental impairment. There are over 3 million 
living post-stroke patients in the United States today.2 The direct and indirect cost for providing 
care to these patients is estimated at $41 billion per year.3 Currently, there are no widely 
accepted treatments for most forms of stroke. However, the American Heart Association 
estimates that preventive care can reduce the risk of stroke by 80%.4 

The basis of prevention is the treatment of contributing risk factors: hypertension, diabetes, 
atrial fibrillation, tobacco use, alcohol intake, hypercholesterolemia and obesity.4 Despite all that 
the medical community knows about stroke, patients are largely unaware of the warning signs. 
A recent Gallop Poll reported that individuals within the United States could not identify a single 
warning sign of stroke.5 Therefore, in addition to the treating and modifying contributing 
conditions, patient awareness and education are also important. 



METHODS 

It is important to understand why we should prevent stroke. First, stroke is the primary cause of 
nursing home confinement and long-term disability among adults.4 More than 40% of these 
patients suffer debilitating sequelae such as speech difficulties, decreased mobility, impaired 
cognition, sensory losses and depression.6 Estimates run as high as 50% of stroke victims 
dying within one year of the event.7 Within 5 years, one third of the patients who experience a 
stroke will experience another.8 With 500,000 cases of stroke each year and 3 million living 
stroke victims, the direct and indirect treatment costs run as high as 41 billion dollars per year. 
Fortunately, stroke is largely preventable. 

Transient ischemic attacks (TIA's) indicate the presence of cerebral vascular disease and 
impending cerebral vascular accident. Approximately 50% of all patients who develop a stroke 
have a TIA; these patients should be identified quickly and worked up as potential stroke 
victims.4 TIA's are brief episodes of neurologic dysfunction that last between 2 to 15 minutes 
and completely resolve in less than 24 hours without long-term sequelae10 or any acute memory 
loss.4 In addition to a thorough history and physical examination, the work-up should include 
computed tomography, clotting studies, electrocardiogram (ECG), carotid and cardiac Doppler 
studies4, blood chemistries and a CBC. Of note, a carotid bruit appears only to be a positive 
predictor of stroke in approximately 60-70% of patients.10 

The risk factors for stroke are well known. The unmodifiable risk factors include gender, race, 
age and family history. Men are at 50% greater risk than women11 ; the risk of stroke is also 
50% greater and more severe in the African-American population.11 Next, the risk of stroke 
doubles every decade after the age of 55 with 70% occurring in people over the age of 65. 
Despite that, 28% of strokes occur in people under the age of 65 and women account for 40% 
of new strokes.13 

Potentially modifiable risk factors include hypertension, atrial fibrillation, smoking, diabetes, 
hypercholesterolemia, alcohol abuse and obesity. Other risk factors may be considered such as 
ECG or echocardiographic evidence of left ventricular hypertrophy (LVH) "Strain" patter on 
ECG, left ventricular dysfunction, and coronary artery disease.14 

The Family Medicine Center hopes to reduce the risk for stroke through physician awareness, 
patient education and appropriate intervention. By reinforcing knowledge of the risk factors for 
stroke and identifying those patients at greatest risk, this can be accomplished. Using the 
following categories, FMC physicians may be better able to take preventative action. 

Hypertension 

Hypertension is a factor in nearly 70% of all strokes.15 It is the most closely associated risk 
factor A recent combined meta-analysis studied the benefit of blood pressure reduction on the 
incidence of stroke. The result revealed a 42% reduction in the incidence of stroke and a 45% 
reduction in the incidence of fatal stroke.16 In addition, isolated hypertension (systolic blood 
pressure > 160 mm Hg, and diastolic blood pressure < 90 mm Hg) was studied. The Systolic 
Hypertension in the Elderly Program correlated a reduction of 11mm Hg in mean systolic blood 
pressure and a 3.4 mm Hg reduction in mean diastolic pressure with a 36% stroke reduction. 
With such compelling evidence for therapy, hypertension should no longer be considered part of 
the natural aging process. 



Smoking 

Cigarette smoking is a major cause of both ischemic and hemorrhagic stroke.18 Smoking is 
associated with hypertension, 19, atherosclerosis, 20, and increased hematocrit levels.21 It is 
also associated with increased levels of clotting factors, 22 platelet aggregability, 23 and 
decreased levels of high-density lipoprotein cholesterol.24 Moreover, smoking cessation lowers 
the relative risk of stroke to the level of non-smokers after 2-5 years.25 26 Tobacco cessation 
should be strongly and frequently encouraged. 

Diabetes 

Diabetes is associated with coronary artery disease, hypertension and hypercholesetrolemia.27 

The disease has been linked to stroke as well. 28 29 30 Ninety percent of diabetics have non- 
insulin dependent diabetes mellitus. Therefore, the key to controlling this disease revolves 
around diet, exercise and weight loss. Euglycemia may reduce the relative risk of stroke 
estimated between 1.8-3.0 in diabetics.18 However, the benefit of strict glycemic control 
remains uncertain. 

Hypercholesterolemia 

Although there is clear evidence of an association between hypercholesterolemia and coronary 
artery disease, the relationship with stroke is not as certain. There appears to be a direct 
association between total serum cholesterol and ischemic stroke. However, there is an inverse 
relationship with hemorrhagic stroke.18 The proposed link between ischemic stroke and total 
serum cholesterol has not been consistently observed.283132 For those patients with or at risk 
for developing CAD, it seems appropriate to adopt the National Cholesterol Education Program 
guidelines for this condition. Continued study of the association between stroke and cholesterol 
must be performed before recommendations can be confidently given. 

Obesity 

One third of all adults in the United States are considered obese with the prevalence 
increasing.33 Furthermore, there is an association between obesity and hypercholesterolemia, 
diabetes and hypertension.34 For all stroke types, the population attributable risk due to obesity 
is between 15-25%.18 Also, there is an inverse relationship between physical activity and the 
risk of stroke in men and women.35"38 Therefore, by encouraging obese patients to adhere to 
lifestyle changes such as increased exercise and decreased caloric and fat intake the risk of 
stroke can be reduced. 

Alcohol 

There appears to be a dose dependent relationship between alcohol consumption and 
hemorrhagic stroke with increased risk even at low levels.18 At low levels of alcohol 
consumption (1-2 drinks per day) the risk of ischemic stroke is reduced. The relative risk 
increases to 2 for persons consuming three or more drinks per day.18 The mechanisms by 
which moderate alcohol consumption reduces the risk of stroke include the reduction in the risk 
of coronary artery disease,39 modification of blood lipid levels,40 and inhibition of clotting.41 

Considering the overall health risk of alcohol consumption, and the increased risk of 
hemorrhagic stroke at even low levels of alcohol consumption, mild to moderate consumption of 
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alcohol should not be recommended as a preventive measure. The relation between moderate 
alcohol consumption to the risk of ischemic stroke has not been conclusively determined.18 

Atrial Fibrillation 

Atrial Fibrillation (AF) causes blood stasis within the atria which may lead to thrombus formation 
and systemic embolic events. Hypertension is the most common cause, but congestive heart 
failure and rheumatic heart disease contribute. 

Approximately 80,000 of the 500,000 strokes each year are due to complications from atrial 
fibrillation.42 The risk of stroke with atrial fibrillation is 5 times higher than with a normal sinus 
rhythm; that risk being compounded by any additional risk factors.3 

Ideally, an attempt should be made to convert the patient back into a normal sinus rhythm, but 
other considerations exist. First, for all patients in a new-onset AF, thyroid function tests should 
be performed to rule out thyrotoxicosis. For patients who fail cardioversion, a recent meta- 
analysis of the pooled data from 6 stroke prevention studies found a 64% reduction in stroke 
among patients on coumadin.44 Also, aspirin has been shown to reduce risk by 20-25%.45 

However, if the patient cannot tolerate aspirin, Ticlid, also a platelet inhibitor, is another option. 
Stroke due to atrial fibrillation is largely preventable. 

Carotid Endarterectomy (CEA) 

Surgical correction of carotid artery stenosis is reserved for those with a recent TIA or minor 
stroke who have a 70-99% stenosis and for asymptomatic patients with a 60% or greater 
stenosis.46 

Noninvasive assessment of carotid artery stenosis may have both the sensitivity and specificity 
needed to assess carotid artery stenosis at the lowest cost.47 To eliminate morbidity 
associated with cerebral angiography some have suggested proceeding to surgery based upon 
carotid Doppler and duplex ultrasonography.48"50 

The Veterans Administration Cooperative Study found a 38% risk reduction for the combined 
endpoints of ipsilateral TIA, transient monocular blindness, and stroke over 4 years for patients 
who received endarterectomy.57 However, the benefits of CEA will be apparent only if 
perioperative morbidity and mortality are kept at 3% or less.51 

FAMILY MEDICINE CENTER CONTINUING QUALITY IMPROVEMENT 

The Family Medicine Center (FMC) is an ambulatory residency clinic with approximately 2500 
active patients. A chart review was performed on FMC patients 55 years and older for stroke 
risk factors. Secondly, a literature review was conducted to compile recent data and 
recommendations on the prevention of stroke. 

Identifying those patients at risk for stroke and summarizing the data on stroke prevention is the 
basis of this CQI. FMC physicians can educate both themselves and their patients with these 
guidelines for stroke prevention through risk factor modification. 
148 active patients, ages 55-94, were found to be at risk for stroke. The risk factors considered 
were hypercholesterolemia, hypertension, diabetes mellitus, atrial fibrillation and coronary artery 



disease. Of the 148, 41 had two risk factors, 7 had 3 risk factors and 1 patient had four risk 
factors. The most common risk factor was hypertension (119 patients) followed by diabetes (43 
patients). 

CONCLUSION 

Stroke is a devastating disease and the consequences are far-reaching. Not only do patients 
suffer, but also family and friends of stroke victims. On a larger scale so does the economy. 
Yet stroke is preventable for the most part. Through both physician and patient awareness, and 
risk factor modification, the likelihood of stroke can be significantly reduced. 
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