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TROKE 1S A LEADING CAUSE OF
death and disability worldwide.
In the United States, for ex-
ample, there are an annual esti-
mated 731 000 strokes and 4 million
stroke survivors."? Stroke also exacts an
enormous financial burden. It is esti-
mated that annual direct and indirect
costs for stroke care total $40 billion.?
Although stroke remains a leading cause
of death, disability, and health care ex-
penditures, it can be prevented.?
Several conditions and lifestyle fac-
tors have been identified as risk factors for

See also Patient Page.

1112 JAMA, March 24/31, 1999—Vol 281, No. 12

Objective To establish, in a single resource, up-to-date recommendations for pri-
mary care physicians regarding prevention strategies for a first stroke.

Participants Members of the National Stroke Association's (NSA's) Stroke Preven-
tion Advisory Board and Cedars-Sinai Health System Department of Health Services
Research convened on April 9, 1998, in an open meeting. The conference attendees,
selected to participate by the NSA, were recognized experts in neurology (9), cardi-
ology (2), family practice (1), nursing (1), physician assistant practices (1), and health
services research (2).

Evidence A literature review was carried out by the Department of Health Services
Research, Cedars-Sinai Health System, Los Angeles, Calif, using the MEDLINE data-
base search for 1990 through April 1998 and updated in November 1998. English-
language guidelines, statements, meta-analyses, and overviews on prevention of a first
stroke were reviewed.

Consensus Process At the meeting, members of the advisory board identified 6
important stroke risk factors (hypertension, myocardial infarction [MI], atrial fibrilla-
tion, diabetes mellitus, blood lipids, asymptomatic carotid artery stenosis), and 4 life-
style factors (cigarette smoking, alcohol use, physical activity, diet).

Conclusions Several interventions that modify well-documented and treatable car-
diovascular and cerebrovascular risk factors can reduce the risk of a first stroke. Good
evidence for direct stroke reduction exists for hypertension treatment; using warfarin
for patients after MI who have atrial fibrillation, decreased left ventricular ejection frac-
tion, or left ventricular thrombus; using 3-hydroxy-3 methylglutaryl coenzyme A (HMG-
CoA) reductase inhibitors for patients after MI; using warfarin for patients with atrial
fibrillation and specific risk factors; and performing carotid endarterectomy for pa-
tients with stenosis of at least 60%. Observational studies support the role of modi-
fying lifestyle-related risk factors (eg, smoking, alcohol use, physical activity, diet) in
stroke prevention. Measures to help patients improve adherence are an important com-
ponent of a stroke prevention plan.

JAMA. 1999,281:1112-1120
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stroke. These include hypertension, myo-
cardial infarction (MI), atrial fibrillation,
diabetes mellitus (DM), blood lipids,

asymptomatic carotid artery disease,
smoking, and alcohol use (TABLE 1). Rec-
ognition of these risk factors is impor-
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tant to reduce the incidence of stroke,
which has been increasing.® This trend has
been accompanied by an increase in the
prevalence, or less adequate control, of key
cerebrovascular risk factors.’
Preventing persons from having their
first stroke will require a comprehensive
multidisciplinary strategy to identify and
manage major stroke risk factors and to
promote adherence to preventive proto-
cols.!® The objective of this consensus
statement is to focus attention on preven-
tion of a first stroke and to provide, in a
single resource, up-to-date recommen-
dations regarding preventive strategies.

METHODS

We carried out an evidence-based re-
view to develop recommendations for
prevention of a first stroke.'"* We placed
greatest emphasis on recommendations
from randomized controlled trials and
meta-analyses.'>7 As part of the pro-
cess, National Stroke Association (NSA)
Stroke Prevention Advisory Board mem-
bers identified key stroke risk factors and
strategies for prevention of a first stroke.

Literature Search

We first searched the MEDLINE database
forarticles from 1990 through April 1998
and updated in November 1998 using key-
word or publication type for the exploded
topics: guideline, consensus, cerebrovascu-
lar disorders, and risk factors. Also, we
searched the subcategory primary preven-
tion for cerebrovascular disorders, hyper-
cholesterolemia, and hyperlipidemia. We
then hand searched for all “Guidelines”
and “Consensus” articles through 1998
in the following journals: Stroke, Hyper-
tension, Circulation, Diabetes Care, Diabe-
tes, and Neurology. We reviewed the se-
lected articles (guidelines, statements,
meta-analyses, and overviews) and iden-
tified additional articles from accompa-
nying text and bibliographies. The spec-
trum of evidence-based recommendations
wasassessed critically and the highest rank
was given to randomized controlled tri-
als and meta-analyses. The second com-
ponent of the search involved reviewing
nonjournal sources (ie, textbooks, refer-
ence guides, other nonjournal publica-
tions, Internet Web sites).

FIRST STROKE PREVENTION GUIDELINES REVIEW

Consensus Process

The compilation of guidelines from the
medical literature, addressing the preven-
tion of a first stroke, was reviewed ini-
tially at a meeting of NSA’s Stroke Pre-
vention Advisory Board on April 9, 1998.
The conference attendees included rec-
ognized experts in neurology, cardiol-
ogy, family practice, nursing, physician
assistant practices, and health services re-
search. From the information presented
at the meeting and subsequent literature
searches that were performed, areas in
which the current literature differed from
previously published guidelines were
identified and recommendations were up-
dated. The following risk factors for first
stroke were selected by the board for re-
view: hypertension, MI (with special at-
tention to blood lipid levels), atrial fibril-
lation, DM, asymptomatic carotid artery
stenosis, and lifestyle factors (cigarette
smoking, alcohol use, physical activity,
diet). Advisory board members then wrote
summary statements for each of these top-
ics. The Cedars-Sinai Health System De-
partment of Health Services Research, Los
Angeles, Calif, collated the summary state-
ments as a first draft. After several rounds
of feedback and revisions, consensus was
achieved regarding the contents of the
statement.

HYPERTENSION

Hypertension affects approximately 43
million men and women in the United
States,'® but less than 30% of those be-
ing treated have blood pressure lower
than 140/90 mm Hg.’ Hypertension is
the most prevalent and modifiable risk
factor for stroke, and its treatment sub-
stantially reduces the risk of stroke. A sys-
tematic overview of 14 prospective ran-
domized controlled trials indicates that
a decrease in diastolic blood pressure of
5 to 6 mm Hg reduces the risk for stroke
by 42%.'° The Systolic Hypertension in
the Elderly Program (SHEP) study shows
that treatment of isolated systolic hyper-
tension in the elderly decreases the risk
for stroke by 36%.%

Previously Published Guidelines

We identified 2 evidence-based guide-
lines™*! that provide detailed recommen-
dations for managing patients with hyper-
tension. The more comprehensive of the
2 documents was the Sixth Report of the
Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of
High Blood Pressure (JNC VI).° This re-
port includes recommendations for life-
style modifications (eg, weight reduction,
physical activity), pharmacologic treat-
ment, and strategies to improve adherence.

|
Table 1. Stroke Risk Factors, Relative Risk, Attributable Risk, and Status of Prevention

of First Stroke*

Relative Risk Estimated Prevention of
T ] Population- First Stroke
Framingham Rochester, Attributable Proved by
Risk Factor Studyt Minn, Studyf Risk§ Clinical Trial?
Hypertension 1.16]| 4.0 High Yes
Coronary heart disease 2.09 2.2 Medium Yes#
Atrial fibrillation 1.82 2.9%* Low Yes
Diabetes mellitus 1.41 1.7 Low No
Blood lipids - MediumtTt Yes#
Cigarette smoking 1.69 Low Nott
Heavy alcohol consumption Low Nott
Asymptomatic carotid artery Low-mediumtt Yes

stenosis (60%-99%)

*Data are from Gorelick.* Ellipses indicate no data were provided.

TFrom Cox proportional hazards regressions. Data are from D’Agostino et al.®

FFrom proportional hazards model (time-dependent covariate). Data are from Davis et al.®

§Low indicates population-attribution risk (PAR) is less than 15%; medium, PAR from at least 15% to less than 40%;
and high, PAR at least 40%. PAR = (1+ A), where A = prevalence X (relative risk — 1). Data are from Gorelick.”

[|Relative risk is computed for an increase of systolic blood pressure in mm Hg of 10 units.

Y|Relative risk is for persons aged 60 to 69 years.

#With use of 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors.

**Relative risk is from univariate screen.
ttEstimates uncertain.

F1Observational studies suggest beneficial effect for risk factor control.
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NSA Commentary

To help decrease the risk for a first stroke,
we recommend 3 of the following ap-
proaches for lowering blood pressure: (1)
blood pressure should be controlled in pa-
tients with hypertension who are most
likely to develop stroke, (2) physicians
should check the blood pressure of all
their patients at every visit, and (3)
patients with hypertension should moni-
tor their blood pressure at home.

In general, hypertension occurs ear-
lier, more frequently, and is more severe
in black people.”!8** Community-based
efforts such as church-based screening
programs, health fairs, and public ser-
vice announcements may increase aware-
ness of hypertension and help identify
those at risk for hypertension. Treat-
ment with antihypertensive medica-
tions, and diuretics in particular, is use-
ful to decrease stroke morbidity and
mortality in black people and others.

Elderly persons represent another group
inwhich hypertension and stroke are preva-
lent. In the Third National Health and Nu-
trition Examination Survey (NHANES 1),
hypertension was present in 60% to 71%
of persons 60 years or older.'® A study of
men and women in Rochester, Minn, dem-
onstrated that 55% of strokes occurred in
those 75 years or older.” Arecent overview
of clinical trials suggests that diuretics are
associated with a 39% odds reduction (odds
ratio [OR], 0.61;95% confidence interval
[CI],0.51-0.72) and B-blockersa 25% odds
reduction (OR, 0.75;95% CI,0.57-0.98)
for stroke events in older persons with hy-
pertension.**

Finally, because hypertension is of-
ten a “silent” condition, it may go unde-
tected. To promote detection of hyper-
tension, blood pressure measurement
should be an essential component of
regular health care visits.” The JNC VI ad-
vocates self-monitoring; electronic or
manual sphygmomanometers are rec-
ommended for home use.

MYOCARDIAL INFARCTION

The incidence of ischemic stroke is ap-
proximately 1% to 2% per year after MI.>>
This risk is greatest in the first month af-
ter MI (31%).2° Treatment to prevent

1114 JAMA, March 24/31, 1999—Vol 281, No. 12

stroke after MI may include oral antico-
agulants, antiplatelet agents, and lipid-
lowering agents.

Previously Published Guidelines

Oral Anticoagulants. To reduce the
risk for a first stroke in patients with MI
by using oral anticoagulant agents, rec-
ommendations include the following: (1)
use of warfarin (international normal-
ized ratio [INR] of 2.0-3.0) is indicated
for patients with MI plus one or more of
the following conditions: persistent atrial
fibrillation, decreased left ventricular
function (eg, ejection fraction =28%),*
or when left ventricular thrombi are de-
tected within several months after MI; (2)
but because the evidence is less substan-
tial for use of warfarin in patients who
have only wall motion abnormalities or
paroxysmal atrial fibrillation, warfarin
cannot be recommended as a means to
prevent stroke in patients with MI un-
less there are known risk factors for
stroke (eg, persistant atrial fibrillation, de-
creased left ventrical function, left ven-
tricular thrombi) as the absolute risk re-
duction per year is small (=1% per year).
These recommendations for the use of
oral anticoagulation agents in patients
with MI are similar to conclusions
reached by the Fifth Annual American
College of Chest Physicians Conference
on Antithrombotic Therapy in 1998,%°
the American College of Physicians (ACP)
in 1994, the American College of Car-
diology/American Heart Association in
1996,%° and the North of England Aspi-
rin Guidelines Development Group'” in
1998.

Antiplatelet Agents. The same guide-
lines!*!74729 suggest that aspirin re-
duces the relative risk for stroke after M1
by approximately 30%. However, be-
cause there is only a small absolute risk
reduction (<0.5% per year), aspirin is not
recommended for preventing stroke in
patients with MI, but it is recom-
mended for prevention of subsequent MI.

NSA Commentary

Oral Anticoagulants. Several stud-
ies®'?? have demonstrated reduction of
stroke risk with warfarin after MI. An
overview of these trials has shown that

INR values of 2.5 to 4.8 may be associ-
ated with a 10-fold increase in hemor-
rhagic stroke,” whereas INR values be-
low 2.0 may not be effective for
prevention of ischemic stroke * An INR
range of 2.0 to 3.0 with a target goal of
2.5 is recommended.

Antiplatelet Agents. The Antiplate-
let Trialists’ Collaboration concluded in
1994 that in patients with previous MI,
antiplatelet agents reduce the odds of
nonfatal stroke by 39%, nonfatal MI by
31%, and vascular death by 15%.%> A
pooled analysis of 11 trials performed by
the North of England Aspirin Guideline
Development Group!’ demonstrated that
aspirin use in patients with previous MI
results in a risk difference of 3.2% for the
combined end point of MI, stroke, or vas-
cular death. However, the ACP'* re-
ports that aspirin use in patients with pre-
vious Ml results in only a small absolute
stroke risk reduction of —2% (95% (I,
—4% to 0%), and this is not substantial
enough evidence to conclude that anti-
platelet agents are useful in preventing
a first stroke after ML

Lipid-Lowering Agents. Current evi-
dence suggests that cholesterol-
lowering agents, in particular the 3-
hydroxy-3-methylglutaryl coenzyme A
reductase inhibitors (statin agents), de-
crease the risk of stroke after M1.7*® The
Cholesterol and Recurrent Events (CARE)
Trial (n=4159) showed that in patients
with previous MI and average choles-
terol levels (<6.2 mmol/L [<240 mg/
dL]), pravastatin sodium is associated
with a 31% risk reduction (95% CI, 3%-
52%) for stroke compared with pla-
cebo.”® The antistroke effects of the statin
agents may be separate from the lipid-
lowering properties (eg, nonlipid mecha-
nisms that modify endothelial function,
inflammatory responses, plaque stabil-
ity, and thrombus formation).>® The
Scandinavian Simvastatin Survival Study
(4S) (n=4444) assessed patients with
coronary heart disease and high choles-
terol levels from 5.5 to 8.0 mmol/L (213-
309 mg/dL); post hoc analysis demon-
strates a reduction in stroke and transient
ischemic attack for patients taking sim-
vastatin (relative risk, 0.70; P=.02).%"
However, reduction in stroke alone was

©1999 American Medical Association. All rights reserved.
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not shown to be statistically significant.
In a larger study, the Long-Term Inter-
vention with Pravastatin in Ischemic Dis-
ease (LIPID) trial (n=9014), patients
with coronary heart disease and normal
to high cholesterol levels, from 4.0 to 6.9
mmol/L (155-270 mg/dL)*® who took
pravastatin experienced a 20% risk re-
duction for stroke.

The US Food and Drug Administra-
tion recently has approved pravastatin for
patients who have had MI and have av-
erage cholesterol levels of less than 6.2
mmol/L (<240 mg/dL), and simvas-
tatin for patients with coronary heart dis-
ease and high cholesterol for preven-
tion of stroke or transient ischemic attack.
The NSA supports these recommenda-
tions for patients with MI. For patients
without coronary heart disease or MI but
who have had a stroke or other athero-
sclerotic disease, the NSA recommends
following the National Cholesterol Edu-
cation Program II (NCEP 1I) guidelines
for initiating dietary or drug treat-
ment. 0

ATRIAL FIBRILLATION

Nonvalvular atrial fibrillation (NVAF) is
an important risk factor for stroke. It in-
creases the risk of stroke by about 6
times.** More than 2 million adults in
the United States have NVAF, and about
36% of strokes in patients between the
ages of 80 and 89 years are attributed to
this condition.*

Previously Published Guidelines

We identified 4 guidelines and consen-
sus statements on prevention of a first
stroke in patients with NVAF. The state-
ments were developed by the American
College of Chest Physicians in 1998,2%
the ACP in 1994,'* the American Acad-
emy of Neurology in 1998,** and the
American Heart Association in 1996.%
These recommendations were in gen-
eral agreement that oral anticoagulation
with warfarin is indicated for patients with
NVAF who have specific risk factors for
stroke, including age, previous transient
ischemic attack or stroke, hypertension,
heart failure, and DM. However, not all
sources identified the same age cutoffs (eg,
ACP considered patients <60 years,

FIRST STROKE PREVENTION GUIDELINES REVIEW

whereas American College of Chest Phy-
sicians considered patients <65 years).
They also did not identify the identical risk
factors (although there was considerable
overlap in definitions). However, most of
these authorities recommended that pa-
tients with NVAF who do not have spe-
cific risk factors be treated with aspirin
(325 mg/d)_29,46-49

NSA Commentary

Pooled analyses from several large, ran-
domized trials show that warfarin re-
duces stroke occurrence by 68% (95% ClI,
50%-79%) and aspirin by 21%.% Seri-
ous bleeding complications with warfa-
rin occur at a rate of 1.3% per year, a rate
that is slightly higher than that observed
with aspirin (1.0%).”"** The evidence sup-
ports the use of warfarin in patients with
NVAF who are at highest risk for stroke™
(eg, >75 years or with specific risk fac-
tors). Warfarin, however, continues to re-
main underused for older persons.”**” Un-
deruse may be due to in part lack of

physician and patient awareness about the
risk-benefit profile of warfarin, logistical
challenges of monitoring anticoagula-
tion, concerns about patient adherence,
and financial considerations.”®>’

Decisions regarding the use of anti-
thrombotic and antiplatelet therapy in pa-
tients with NVAF should be based on
careful assessment of patients individu-
ally, weighing the risk of stroke against
the risk of hemorrhage. A recent over-
view of studies on this topic identifies cri-
teria for administering warfarin and as-
pirin, based on specific risk factors.*
Summary recommendations are pre-
sented in TABLE 2.

DIABETES MELLITUS

Diabetes mellitusis the most prevalent en-
docrinologic problem in primary care
practice and is a well-established risk fac-
tor for stroke.”*” Diabetes mellitus may
increase the risk of thromboembolic stroke
through multiple and potentially syner-
gistic mechanisms. These include accel-

]
Table 2. National Stroke Association Summary Recommendations for Prevention

of a First Stroke

Condition

Recommendation

Hypertension

The Sixth Report of the Joint National Committee on Prevention,

Detection, Evaluation, and Treatment of High Blood Pressure®
recommendations for lifestyle modification, initiation of specific
therapy, and multidisciplinary management strategies

Myocardial infarction

Aspirin therapy if previous myocardial infarction (MI)'*'726-%0 or warfarin

at an international normalized ratio of 2-3 in patients with atrial
fibrillation, left ventricular thrombus, or significant

left ventricular dysfunction, #7280 and statin agents after Ml
in patients with normal to high lipid levels®®%?

Atrial fibrillation®

Patients >75 years with or without risk factors should be treated with

warfarin; patients aged 65-75 years with risk factors should be
treated with warfarin and those without risk factors should be
treated with warfarin or aspirin; patients <65 years with risk
factors should be treated with warfarin, those without risk factors
should be treated with aspirin

Diabetes mellitus

American Diabetes Association recommendations® for control

of diabetes to reduce microvascular complications® (further
studies are needed to determine if aggressive glycemic
control lowers the risk of stroke)

Lipid levels

Statin agents in patients with high cholesterol and coronary heart

disease®®% and National Cholesterol Education Program guideline

principles

for dietary and pharmacologic management of patients
with hyperlipidemia or atherosclerotic disease*®

Asymptomatic carotid
artery diseaset

Carotid endarterectomy for asymptomatic carotid stenosis =60% (but
<100%) When surgical morbidity and mortality is <3%'217:6569

Lifestyle factors

Modification of smoking, alcohol consumption, physical activity, and

diet according to published guidelines'®2"70.7!

*Adapted from Laupacis et al.“® Risk factors include previous transient ischemic attack, systemic embolism or stroke,
hypertension, and left ventricular dysfunction. Efforts to improve patient and practitioner awareness regarding the
benefits and risks of warfarin will serve as a first step toward increasing appropriate usage. The warfarin international
normalized ratio goal is ranged 2.0 to 3.0 with a target value of 2.5.

1The at least 60% asymptomatic carotid artery stenosis cut point should be replicated in other studies.
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eration of large artery atherosclerosis via
glycosylation-induced injury, adverse ef-
fects on both low-density lipoprotein and
high-density lipoprotein cholesterol lev-
els, and promotion of plaque formation
through hyperinsulinemia.™

Previously Published Guidelines

Previously published guidelines address-
ing the management of DM include rec-
ommendations by the Scottish Intercol-
legiate Guidelines Network in 19977 and
by the American Diabetes Association in
1998.%° The guidelines published by the
American Diabetes Association are more
comprehensive and detailed.

NSA Commentary

Despite epidemiologic and basic science
evidence that links DM to stroke, studies
have not conclusively shown that tight
control of serum glucose levels reduces the
risk for stroke.” Two large, multicenter,
randomized controlled trials have dem-
onstrated that tight control of blood sug-
ars with intensive insulin therapy in pa-
tients with type 1 DM'" and intensive
sulfonylurea and/or insulin therapy in pa-
tients with type 2 DM results in a reduc-
tion in the number of microvascular com-
plications (retinopathy, nephropathy,
neuropathy)® but not macrovascular com-
plications such as stroke. However, tight
control of blood pressure (<150/85
mm Hg) in patients with hypertension and
type 2 DM reduces the risk of fatal and
nonfatal stroke by 44% compared with the
group with less tight control (P=.01).”
The NSA recommends rigorous compre-
hensive control of blood sugar levels for
adherent patients with type 1 DM and type
2 DM to prevent microvascular compli-
cations, as we await more information on
possible reduction in events from stroke
and cardiovascular diseases.*

ASYMPTOMATIC CAROTID
ARTERY DISEASE

Atherosclerotic carotid artery disease is
an important stroke risk factor. The risk
of clinical symptoms increases with the
degree of stenosis.*® At present, how-
ever, mass screening for high-grade
asymptomatic carotid artery stenosis is
not cost-effective. '

1116 JAMA, March 24/31, 1999—Vol 281, No. 12

Previously Published Guidelines

We identified 14 guidelines and consen-
sus statements on the prevention of a first
stroke in patients with asymptomatic ca-
rotid artery disease. Seven of these state-
ments used evidence-based meth-
0ds.'0:21:0> The statements presuppose
that patients have a reasonable life ex-
pectancy (typically =5 years) and that
surgery can be performed with accept-
able risks (perioperative morbidity and
mortality of <3%).

NSA Commentary

In all of the recommendations, degree of
carotid artery stenosis is the key deter-
minant when considering carotid end-
arterectomy (CE). No guideline sup-
ports CE for asymptomatic lesions with
less than 60% stenosis or for complete
occlusion of the carotid artery. Conven-
tional cerebral angiography in accor-
dance with the North American Symp-
tomatic Carotid Endarterectomy Trial
(NASCET) is the generally accepted mea-
sure to determine the degree of steno-
sis.®? The use of noninvasive blood flow
measures to supplant angiography has
been vigorously debated and remains un-
settled 854

In the Asymptomatic Carotid Athero-
sclerosis Surgery (ACAS) trial, patients
with 60% to 99% asymptomatic steno-
sis show an absolute risk reduction for
stroke or death of 5.9% over 5 years with
CE compared with medical treatment
alone.® Several guidelines published be-
tween 1995 and 1997, however, do not
uniformly support CE for asymptom-
atic carotid artery disease. Reasons given
for this include concern about repro-
ducibility of the low surgical morbidity
rate of ACAS (1.1%) and the observa-
tion that CE may not significantly re-
duce the risk of major disabling stroke.
The most recent American Heart Asso-
ciation guideline?! recommends CE for
asymptomatic lesions of at least 60% ste-
nosis.?! Without assurance that the lo-
cal surgical risk is acceptable (<3%), CE
cannot be recommended.

In the ACAS trial, the relative risk re-
duction for stroke and death in men
treated with CE was 66%), but for women

it was only 17%.% This sex difference is
not statistically significant, however, and
may be related to a relatively small num-
ber of women enrolled in the trial.

LIFESTYLE FACTORS
Cigarette Smoking

Both case-control and prospective stud-
ies have shown cigarette smoking to be
an independent risk factor for ischemic
stroke 5% In a meta-analysis of 32 stud-
ies the summary relative risk of stroke
for smokers is 1.5 (95% CI, 1.4-1.6).%°
Stroke risk increases 2-fold among heavy
smokers compared with light smokers.
In middle-aged British men, stroke in-
cidence rises with increasing number of
cigarettes smoked and among smokers
with hypertension. Even passive expo-
sure to cigarette smoke increases the risk
of progression of atherosclerosis.”* Ciga-
rette smoking is an independent deter-
minant of carotid artery plaque thick-
ness, a substantial predictor of severe
extracranial carotid artery atherosclero-
sis,”" may increase coagulability, blood
viscosity, and fibrinogen levels, en-
hance platelet aggregation, and elevate
blood pressure.”

ALCOHOL USE

Alcohol consumption has a direct dose-
dependent effect on the risk of hemor-
rhagic stroke.”” For cerebral infarction,
results have ranged from a definite in-
dependent effect in both men and
women, an effect only in men, and no
effect after controlling for other con-
founding risk factors such as cigarette
smoking.”® A J-shaped relationship be-
tween alcohol use and ischemic stroke
has been proposed with a protective ef-
fect in light or moderate drinkers and an
elevated stroke risk with heavy alcohol
consumption.” Alcohol may increase the
risk of stroke through various mecha-
nisms that include induction of hyper-
tension, hypercoagulable states, car-
diac arrhythmias, and cerebral blood flow
reductions. There is evidence that light
to moderate drinking may have benefi-
cial effects by increasing high-density li-
poprotein cholesterol levels and decreas-
ing platelet aggregation and fibrinogen
1€V€15.100'l0l
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PHYSICAL ACTIVITY

Regular exercise has well-established ben-
efits for reducing the risk of premature
death and other cardiovascular disease.
The beneficial effect of lowering the risk
of stroke'*? has been described predomi-
nately among whites and is more appar-
ent for men than women and younger
rather than older adults. A dose-
response relationship between increas-
ing amounts of physical activity and the
reduction in the risk of stroke has not
been shown consistently. The protec-
tive effect of physical activity may be
partly mediated through its role in con-
trolling various risk factors for stroke (eg,
hypertension, DM, obesity),'*1% by ac-
companying reductions in plasma fi-
brinogen levels and platelet activity, and
elevations in plasma tissue plasmino-
gen activator activity and high-density li-
poprotein concentrations.'%¢!%

Diet

Dietary factors may be risk factors for
stroke. For example, increased sodium
intake is associated with hypertension,
and reduction in salt consumption may
significantly lower blood pressure and
may reduce stroke mortality."'° Homo-
cysteine may be associated with stroke
and is associated with deficiency of di-
etary intake of folate, vitamin B¢, and vi-
tamin By,."" Case-control studies have
shown an association between moder-
ately elevated homocysteine levels and
stroke,''2!13 but the evidence corrobo-
rating this relationship is less robust in
prospective studies. Finally, the role of
fat intake as a stroke risk factor remains
uncertain, whereas fruits and veg-
etables may contribute to prevention of
stroke through antioxidant mecha-
nisms''*!> or through the elevation of
potassium levels.'°

Previously Published Guidelines

Smoking. In 1996, the Agency for
Health Care Policy and Research pub-
lished smoking cessation guidelines,'®
which addressed various topics that in-
cluded screening for tobacco use, ad-
vice to quit, interventions, smoking ces-
sation pharmacotherapy, motivation to
quit, and preventing relapse.

FIRST STROKE PREVENTION GUIDELINES REVIEW

Alcohol Use. In 1998, the American
Heart Association published recommen-
dations for alcohol consumption.*! Mod-
erate consumption of alcohol may pre-
vent atherosclerotic heart disease, but
heavy use of alcohol should be avoided.?!

Physical Activity. Counseling to pro-
mote regular physical activity is recom-
mended for all children and adults.’® This
recommendation is based on evidence
that regular physical activity reduces the
risk for coronary heart disease, hyper-
tension, obesity, and DM. Clinicians
should determine each patient’s cur-
rent activity level, ascertain barriers spe-
cific to an individual, and provide infor-
mation on the role of physical activity in
disease prevention. Current guidelines
recommend exercise at a moderately in-
tense level (eg, brisk walking) for at least
30 minutes on most, and preferably all,
days of the week.”! Sporadic exercise,
especially if extremely vigorous in an oth-
erwise sedentary individual, should be
avoided in favor of moderate-level ac-
tivities performed consistently.

Diet. Dietary guidelines include'®
(1) limit the intake of dietary fat (espe-
cially saturated fat) to less than 30% of to-
tal energy, (2) limit the intake of dietary
cholesterol to less than 10% of total en-
ergy, (3) emphasize the intake of fruits and
vegetables (at least 5 servings per day) and
products containing fiber (at least 6 serv-
ings per day), (4) maintain energy bal-
ance through diet and exercise, (5) main-
tain adequate intake of dietary calcium (eg,
1200-1500 mg/d for adolescents and
young adults, 1000 mg/d for adults aged
25-50 years, 1000-1500 mg/d for post-
menopausal women, 1200-1500 mg/d for
pregnant and nursing women), (6) re-
duce the intake of dietary sodium, and (7)
increase the intake of beta carotene and
other antioxidants.

NSA Commentary

Observational epidemiologic studies in-
dicate that modification of lifestyle-
related risk factors can decrease the risk
for stroke. The Framingham Study'"” and
the Nurses’ Health Study'*® both showed
that the risk of ischemic stroke reverts
to that of nonsmokers after 2 to 5 years
following cessation of smoking. The
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Agency for Health Care Policy and Re-
search''” guideline for smoking cessa-
tion is cost-effective, and recent studies
suggest nicotine replacement therapy and
buproprion hydrochloride as adjuncts to
smoking cessation strategies.'?® Since
some ingestion of alcohol, perhaps up to
2 drinks per day, may actually help re-
duce the risk of stroke, drinking in mod-
eration should be recommended for those
who drink alcohol and have no health
contraindications to alcohol use. How-
ever, those who do not customarily drink
should not be encouraged to do so. The
benefits of exercise for stroke reduction
have been observed for even light to
moderate physical activities, such as
walking, and some data support addi-
tional benefits from increasing the level
and duration of recreational activity (eg,
8400-12 595 kJ/wk). The deleterious
consequences of extreme exercise, such
as alterations in hormonal levels in
women, musculoskeletal injuries, and
risk of acute MI, should be considered
when advising sedentary patients to ex-
ercise. Finally, it remains unclear whether
dietary changes result in a decrease in
stroke risk. Until additional data are avail-
able, it seems prudent to limit excess
saturated fat and sodium intake, to re-
place vitamin By,, vitamin By, and folate
when such deficiencies are identified, and
to maintain a diet that is rich in fruits and
vegetables for stroke prevention.

ADHERENCE

Despite recognition of modifiable risk fac-
tors for a first stroke and the availability
of well-known treatments, suboptimal
control of risk factors continues to con-
tribute to more than 700 000 strokes in
the United States each year.! For ex-
ample, only 29% of Americans with hy-
pertension have blood pressure lower
than 140/90 mm Hg,'*! and up to 50%
demonstrate poor or only partial adher-
ence to medication regimens.'**
Innovative strategies to improve pa-
tient adherence have been described. ™
Two meta-analyses'**'** have shown
methods to improve attendance at fol-
low-up visits. Effective strategies include
providing reminders, clinic orienta-
tions, education about medications, and
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forming an agreement with the patient to
return for subsequent visits. Follow-up
visits are important for improving pa-
tient outcomes.'* Self-monitoring is an
effective method to help promote nutri-
tion and weight loss and to decrease
smoking and alcohol abuse.'*® Interven-
tions that promote patient participation
contribute to improved patient out-
comes in those with chronic disease.'”’

Meta-analyses and systematic re-
views support the need for a multilevel
approach.’® Methods to reduce smok-
ing and alcohol abuse and promote nu-
trition and weight control are most ef-
fective when patients are exposed to
recommendations from the media in ad-
dition to personal communication with
the physician.'® Comprehensive inter-
ventions'’ that involved nurses, patient-
specific dosing schemes, self-monitor-
ing of blood pressure and pill taking, and
rewards for adherence and lower blood
pressure!* have been associated with im-
proved adherence and process mea-
sures (eg, lower blood pressure). Recog-
nizing and using strategies that have
demonstrated efficacy in encouraging pa-
tient adherence to treatment plans are im-
portant steps in preventing a first stroke
and are major goals of NSA.

The NSA recommendations for preven-
tion of a first stroke are summarized in
Table 2. These recommendations should
be applied and tailored to the individual
patient by the treating physician.
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Science can never be a closed book. It is like a tree, ever
growing, ever reaching new heights. Occasionally the
lower branches, no longer giving nourishment to the tree,
slough off. We should not be ashamed to change our
methods; rather we should be ashamed never to do so.

——Charles V. Chapin (1856-1941)
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