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Abstract: Of nearly 800000 strokes

that occur annually, 23% are recurrent
events. Risk for disability and mortality

is higher following a recurrent stroke
than following a first-time stroke, which
makes secondary stroke prevention

a priority. Many risk factors for

stroke are modifiable and amenable

to improvement through lifestyle
modification. Lifestyle modification

can be difficult for people with stroke,
however, in part because of stroke-related
physical and cognitive deficits. Despite
these challenges, risk factor management
through lifestyle modification is
important. This article reviews the
multiple cardiovascular and metabolic
benefits associated with the modification
of several lifestyle behaviors: diet,
physical activity, smoking cessation, and
alcobol consumption. Health bebavior
theories and existing lifestyle intervention
programs are also reviewed 1o identify
important bebavioral and cognitive

skills that can be used to facilitate
modification of health bebaviors, and
practical skills and suggestions for health
care providers are provided.
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Introduction

A history of having a prior stroke
increases the risk for experiencing a
future stroke and concomitant mortality
and disability. Of the 795000 strokes
that occur annually, 185000 (23%) are
recurrent events.' Following a first-time
stroke, the estimated risk for stroke

following a recurrent stroke ranges
from 23% to 41%, and the risk

of new disability ranges from 39% to
53%.>” Such increased risk for
mortality and disability should

make secondary stroke prevention

a priority, which can be addressed
in part through risk factor
management.

! Although risk factor management
through pharmacological
intervention is often necessary,
polypharmacy can result in a high
treatment burden for people with
stroke and carries added risk for
morbidity and mortality. i

recurrence is 13% to 16% within

the first year and 4% every year
thereafter. This results in an elevated
risk of 30% by 5 years® and 43% by 10
years.” In addition to these population-
level risks, the impact of stroke
recurrence on individuals can be severe.
The risk of death in the 30 days

Risk Factors in
People With Stroke

Although secondary stroke prevention
through risk factor management has not
been extensively studied, the evidence
for primary stroke prevention is strong. It
is generally accepted that risk factors for
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Table 1.

Stroke Risk Factors.57%7
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Nonmodifiable Modifiable

e Increasing age: risk doubles every 10 years after the age °

of 55 years
e Gender: women have a higher lifetime risk for stroke than | e
men mg/dL
e Race and ethnicity: incidence is higher in Blacks, °
Hispanics, American Indians, and Alaska natives than °
Whites or Asians times per week
o Family history: possibly related to genetics and shared o Diabetes
environmental and lifestyle influences e Smoking
o Prior stroke: 10-year risk of recurrence is 43% °

women per day

Hypertension: systolic blood pressure >140 mm Hg or
diastolic blood pressure >90 mm Hg
Hypercholesterolemia: low-density lipoprotein >100

Obesity: body mass index >30 kg/m?
Physical inactivity: <30-60 minutes of aerobic activity 3-5

Heavy alcohol consumption: >2 drinks for men and >1 for

first-ever and recurrent ischemic stroke
are the same (Table 1).° Many modifiable
risk factors occur in people with stroke
and often go unmanaged.” In one
sample of community-dwelling adults
with stroke, 99% had 1 unmanaged risk
factor, and 91% had 2 or more
unmanaged risk factors.” This is
concerning because risk for
cardiovascular mortality is 1.6 and 3.1
times higher in people with 1 and 2
unmanaged risk factors, respectively,
compared with people with managed
risk factors.” Risk factor management is,
therefore, important for people with
stroke.

Lifestyle Modification

Although risk factor management
through pharmacological intervention is
often necessary, polypharmacy can result
in a high treatment burden for people
with stroke'” and carries added risk for
morbidity and mortality."" In recent years,
the American Heart Association has
published numerous guidelines directed
at health care professionals for the
management of cardiovascular risk
factors," primary stroke prevention,'
acute management of stroke,"* and
secondary stroke prevention.6 Each of
these guidelines has identified lifestyle
modification as a core component of risk
factor management that should be
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implemented as part of comprehensive
poststroke care.

Lifestyle modification can lead to
improvements in hypertension,
hypercholesterolemia, obesity, and
glucose metabolism in diabetics, which
are in turn associated with decreased risk
for cardiovascular disease and death.” In
fact, the rate of cardiovascular mortality
in people with stroke over a 10-year
period can be reduced by 85% to 92% by
engaging in lifestyle behaviors such as
eating sufficient fruits and vegetables,
exercising, maintaining a body mass
index between 18.5 and 29.9 kg/m’,
moderate alcohol consumption, and not
smoking.16 Clearly, modification of
lifestyle behaviors is important for
secondary stroke prevention. The
sections below will explore how
modification of individual lifestyle
behaviors can affect multiple risk factors.

Diet

Consuming a healthy diet is important
for cardiovascular health and stroke
prevention. In 2013, the American
College of Cardiology and American
Heart Association published lifestyle
management guidelines to reduce
cardiovascular risk."* The dietary
recommendations are consistent with
DASH-"" and Mediterranean-style'®

dietary patterns, which are effective in
reducing the risk of stroke.””*' The

recommendations encourage the intake
of fruits, vegetables, whole grains, low-
fat dairy products, poultry, fish, legumes,
vegetable oils, and nuts; limited
consumption of sweets, sweetened-
beverages, and red meats; and reduced
sodium intake.

Multiple benefits from adhering to
these dietary patterns have been
observed. Blood pressure and low-
density lipoprotein (LDL) cholesterol can
be reduced.*" Improved glycemic
control and insulin sensitivity occurred in
diabetics.”** Weight loss resulted in
decreased rates of obesity,”* which is
important because of the strong
relationship between obesity and
stroke."” Another important dietary
consideration is calorie intake. Reduction
of daily caloric intake by 20% to 25% for
3 months or longer in obese and
nonobese individuals resulted in
improved blood pressure, LDL
cholesterol and triglycerides, insulin
resistance, and glycemic control %%
Selecting healthy foods and consuming
appropriate amounts can positively affect
risk factors for recurrent stroke.

Physical Activity

Physical inactivity is a significant risk
factor for stroke." Unfortunately, people
with stroke spend up to 86% to 88% of
their time in sedentary activity compared
with 57% to 72% in adults without
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Table 2.

Recommendations for Physical Activity After Stroke.

32,38
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e |mportant considerations

o A health care professional should supervise initiation of a physical activity program

o Individuals at risk for cardiovascular events should undergo cardiac stress testing

o Heart rate and perceived exertion should be regularly monitored during physical activity

e Aerobic activity

o Duration and frequency: 20- to 60-minute sessions, 3-5 d/wk

o Target: 55%-80% of maximum heart rate or perceived exertion of “light” to “somewhat hard”

o Multiple short sessions (eg, 10 minutes) to build tolerance and endurance are encouraged

e Strength training

o Amount and frequency: 1-3 sets of 10-15 repetitions targeting large muscle groups, 2-3 d/wk

o Target: 50%-80% of 1 repetition maximum

o Nonexercise physical activity

o Reduce sedentary time by standing and walking more often

walks, use the stairs

o Examples: stand during tasks that could be completed sitting, reduce time viewing television, go for more frequent

stroke.”” One reason for decreased
physical activity after stroke is
diminished exercise capacity, as
measured by maximal oxygen uptake (ie,
VO, ). The amount of oxygen
consumed during routine walking in
people with stroke is twice that of adults
without stroke; and performance of self-
care activities such as bathing, grooming,
and dressing after stroke can require
individuals to exert 66% to 75% or more
of their total exercise capacity.” This
illustrates how once-simple tasks become
challenging after stroke. Additional
barriers to physical activity after stroke
include deconditioning, depression,
inaccessible environments (eg,
wheelchair-friendly transportation and
gym equipment), low motivation, poor
social support, and physical

impairment.”

Despite these challenges, physical
activity is critical. Moderate to vigorous
physical activity for primary stroke
prevention leads to decreased blood

pressure, LDL cholesterol, and weight
gain and increased weight loss."*' It
also results in increased glucose uptake
and insulin sensitivity in people with and
without diabetes.**** For people with
stroke, exercise training can improve
hypertension, lipid profiles, glucose
metabolism, and insulin sensitivity.”*
These latter improvements are important
because up to 80% of people with stroke
experience abnormal glucose
metabolism.* Additional benefits of
exercise training after stroke include
improved balance, gait speed, and
endurance and decreased disability.”’
Because of the challenges associated
with deconditioning and physical
impairment after stroke, the American
Heart and American Stroke Associations
have established guidelines for health
care professionals that outline physical
activity and exercise recommendations
after stroke (summarized in Table 2).% In
addition to increasing physical activity,
sitting and other sedentary behaviors

should be reduced by performing more
light-intensity, nonexercise physical
activity, such as standing and walking.*®
Important considerations for increasing
physical activity after stroke include
cardiac and stress testing for high-risk
individuals and supervision by a trained
professional when initiating a new
exercise program. Physical and
occupational therapists should be
involved in designing physical activity
programs after stroke because these
professionals have the necessary training
and experience to teach people with
stroke how to safely increase physical
activity levels.

Smoking

The risk for first ischemic stroke in
smokers is nearly 4 times the risk in
nonsmokers.”” Although information on
the risk for recurrent stroke is limited,
one study demonstrated that the risk of
recurrent stroke in elderly smokers was
double that of nonsmokers.” Smoking
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results in acute increases in heart rate,
blood pressure, and arterial stiffness, 4
which are especially dangerous for
individuals with hypertension.
Furthermore, smoking is associated with
insulin resistance and dyslipidemia.”
Smoking cessation, however, can lessen
the risk for stroke. Smokers who quit
reduce their risk for ischemic stroke by
half, and smokers with hypertension who
quit experience a greater benefit
compared with smokers without
hypertension.” Chronic smokers who quit
smoking experience decreased blood
pressure, heart rate, and arterial
stiffness*** and increased high-density
lipoprotein (HDL) cholesterol.
Additionally, diabetic smokers who stop
smoking experience improved glycemic
control, blood pressure, LDL cholesterol,
and insulin resistance.”” Because of the
multiple risk factors that can be improved
through smoking cessation, people with
stroke who smoke, and especially those
with hypertension, should be given
encouragement and resources to stop.

Alcohol Consumption

Heavy alcohol consumption increases
the risk for first-ever and recurrent
stroke.®* Although the exact
mechanisms are unknown, heavy alcohol
consumption is associated with increased
risk for hypertension and diabetes,
which are major risk factors for stroke
and cardiovascular disease.

Low to moderate alcohol consumption,
defined as <2 drinks for men and <1
drink for women daily,6 is associated
with reduced risk for first-ever stroke.
Although further research is needed, it is
possible that low alcohol consumption
may reduce cardiovascular risk by
decreasing hypertension” or increasing
HDL cholesterol.” Reducing current
levels of alcohol consumption can lead
to decreases in blood pressure, with
greater reductions occurring in
individuals with higher pressures, which
has important implications for reducing
stroke risk in hypertensive individuals.”
Additionally, the incidence of diabetes is
lower in individuals with low alcohol
consumption than in those with heavy
consumption.” Notwithstanding these

potential benefits, the American Heart
and Stroke Associations do not currently
recommend drinking alcohol to gain
cardiovascular benefits.’

As observed with other health
behaviors, modifying the amount of
alcohol consumed can influence multiple
risk factors for cardiovascular disease.
This makes alcohol consumption a
potential target for secondary stroke
prevention. Because of the risk for
alcohol dependence, however,
individuals who do not drink should not
be encouraged to drink.’

Lifestyle Behavior
Intervention

Behavior change is challenging and
often difficult to sustain because of
complex personal, environmental, and
social factors. Health behavior theories
have been developed to explain how
these factors influence the adoption and
modification of specific health behaviors,
and intervention programs have been
developed that utilize these theories to
help patients modify lifestyle behaviors
across patient populations and settings.

Barriers

A common barrier to behavior change
for patients is limited insight, knowledge,
and awareness of how lifestyle factors
contribute to risk for subsequent stroke.”
If patients do not perceive a need to
modify lifestyle behaviors, then behavior
modification is unlikely. Even when
patients understand the need to modify
their behavior, knowledge rarely translates
into behavior change because additional
barriers exist. Limited self-efficacy (e,
one’s self-confidence in one’s ability to
carry out a specific action), social support,
outcome expectations, and motivation,
among other factors, must also be
considered.”” Additionally, physical,
cognitive, and emotional conditions,
including depression, are common after
stroke and affect a patient’s ability to
enact lifestyle modifications.****

Health Behavior Theories

Several theories have been proposed to
explain how health behaviors are
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acquired and how barriers to lifestyle
modification can be overcome. Well-
known theories include the Social
Cognitive Theory and the Transtheoretical
Model.” Social Cognitive Theory posits
that health behaviors are influenced by
interactions among environmental, social,
and personal (eg, cognition, affect,
biology) factors. Self-efficacy is the main
component of the theory and often
targeted for intervention by helping
patients set small, achievable goals and
helping patients observe and learn from
their peers. Self-regulation strategies can
also be utilized to enhance self-efficacy
and promote lifestyle modification.
Examples of self-regulatory strategies
include systematic observation of one’s
behaviors (ie, self-monitoring using a
food or exercise log), self-reward,
enlistment of social support, and
modification of social and physical
environments to facilitate specific
behaviors.

The Transtheoretical Model, also called
the Stages of Change Model, describes
behavior modification in terms of 5
stages of motivational readiness to
change behavior.” In the first 2 stages—
precontemplation and contemplation—
behavior change may be absent or
considered, respectively. In the 3
remaining stages—preparation, action,
and maintenance—behavior change has
been attempted, implemented, or
maintained, respectively. Several
cognitive and behavioral strategies have
been developed to help individuals
modify health behaviors by progressing
between stages.GO Examples of these
strategies include increasing awareness
about a person’s behavior with respect to
a given health condition, assessing how
one feels the benefits and costs of
behavior change, learning to substitute
healthy behaviors for unhealthy
behaviors, enlisting social support, and
removing stimuli of unhealthy behaviors
while adding stimuli of healthy
behaviors.

Lifestyle Modification
Programs

Several lifestyle modification programs
for managing cardiovascular risk factors
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have been developed and successfully
implemented that utilize elements from
Social Cognitive Theory and the
Transtheoretical Model. The
EUROACTION program for patients with
coronary heart disease and their families
consisted of 8 weekly instructional
workshops taught by nurses.” Lifestyle
behaviors and risk factors were
addressed, including diet, physical
activity, and smoking, using strategies
from the Transtheoretical Model to help
patients increase self-awareness and self-
regulation of lifestyle behaviors.
Following the intervention,
improvements in waist circumference,
blood pressure, blood cholesterol,
dietary targets, and physical activity
targets were observed. In the GOSPEL
study for secondary prevention of
myocardial infarction, participants
received one-on-one counseling by a
cardiac nurse, physiotherapist, and
cardiologist‘62 The intervention consisted
of lifestyle and risk counseling,
preventive interventions, supervised
exercise, and pharmacological treatment.
Visits lasted 2 hours and were held once
a month for the first 6 months, then
every 6 months for 3 years, and family
support was encouraged. At the end of
the 3-year study, cardiovascular mortality
and prescription of cardioprotective
medications were reduced, and lifestyle
behaviors (eg, exercise, diet, stress
management, body weight) were
improved.

A comprehensive lifestyle health
coaching program (ie, INTERVENT)
administered in clinical and community-
based settings has also been effective in
cardiovascular disease risk reduction.*
This program is delivered mainly over
the telephone and internet and lasts for a
minimum of 1 year. Trained health
coaches follow a standardized program
to help participants set behavior change
goals, develop action plans, and
implement action plans. Health coaching
consists of one-on-one counseling
sessions that last for 15 to 20 minutes,
where participants are taught cognitive
and behavioral strategies (eg, increasing
knowledge, risk awareness, and
self-efficacy and developing skills in

self-monitoring, enlisting social support,
and controlling stimuli). This program
has been successfully delivered in
hospitals, physician practices, work sites,
and health centers and has led to
improvements in blood pressure,
cholesterol, weight, and cardiorespiratory
function. The program has also been
utilized in randomized controlled trials
for primary (ie, CREST -2%) and
secondary (ie, SAMMPRIS®®") stroke
prevention.

Clinical Applications

The programs described above
demonstrate the importance of intensive,
long-term interventions that involve
family and social support and that
provide participants with the necessary
knowledge, skills, and strategies for
successful health behavior modification.
For busy clinical practices, the time
required to implement intensive health
behavior interventions may be a barrier.”!
Additional barriers include limited
reimbursement for preventive services,
low outcome expectations that patients
will comply with behavior prescriptions,
and lack of provider self-efficacy in
providing lifestyle intervention
counseling.68 Even though these factors
are real barriers for providers, clinical
guidelines are explicit about lifestyle
modification for the prevention of
cardiovascular disease and stroke.*!*1*
Suggestions for implementing clinical
guidelines in the face of provider-related
barriers are given below.

Meet the Patient
“Where They’re At”

Although physicians and other health
care providers are recognized as health
experts, patients often resist being told
what to do.” Therefore, it is important to
meet patients “where they're at” and
provide them with information that is
consistent with their current level of
motivation. One strategy for doing so is
to utilize motivational interviewing.
Motivational interviewing is a patient-
centered, collaborative approach to help
patients become aware of their values
and priorities, understand how current

health behaviors act as barriers to or
facilitators of values and priorities, and
generate action plans for changing health
behaviors.” Motivational interviewing
has been extensively studied in the
context of diet and physical activity.”" In
meeting patients at their current level of
readiness to change behavior, patients
may be less resistant and more open to
discussing strategies for modifying
lifestyle behaviors.

Provide Opportunities
for Skills Training

Once patients are aware of the need to
modify lifestyle behaviors and are willing
to discuss strategies for behavior change,
they must be given the opportunity to
develop skills to ensure success. In
addition to learning the cognitive and
behavioral skills outlined in Social
Cognitive Theory and the
Transtheoretical Model, patients may also
need to learn skills for performing
specific health behaviors (eg, reading a
nutrition label, preparing a meal, using
gym equipment). It is unreasonable to
expect that any one health care provider
will be an expert in all these skills. One
option, therefore, is to refer patients to
commercial lifestyle behavior programs,
such as those described in this article.
Programs that are phone- or internet-
based may be especially important for
people with stroke, where stroke-related
impairments may impede transportation.

Another option is to implement a
multidisciplinary, team-based approach
to managing health behaviors. Following
an initial consultation with a physician,
more intensive skills training and lifestyle
counseling may be delegated to a nurse
or health coach who works in a
physician practice. In cases where
patients require more specialized
intervention, referral to a health
psychologist may be appropriate.
Physicians may also refer patients to
physical therapy for the design and
implementation of a home exercise
program, a dietitian for education and
training in selecting appropriate foods,
and occupational therapy for skills
training in meal preparation, increasing
nonexercise physical activity, using
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adaptive equipment, and implementing
compensatory strategies to overcome
physical and cognitive impairments.
Patients may also learn skills from their
peers, as emphasized by Social Learning
Theory. Thus, participation in social
groups that bring stroke survivors
together may be beneficial. Stroke
groups can be found using the American
Stroke Association’s Stroke Support
Group Registry: http://www.
strokeassociation.org/STROKEORG/
strokegroup/public/zipFinder.jsp.

Review Progress

Reviewing progress at regular intervals
with patients can be an important way to
provide feedback on patients’ behavior
change efforts.”* In the same way that
self-monitoring provides feedback to
patients about their behavior, reviewing
progress during regularly scheduled
appointments allows providers to
provide feedback. Follow-up
appointments also give patients the
opportunity to discuss challenges to
behavior change with providers, which
may lead to much needed interventions
or referrals.

Just as when initiating a conversation
about behavior change, it is important to
provide feedback that is consistent with
a patient’s current level of readiness for
behavior change. When patients are not
aware of or are just beginning to think
about the need to modify health
behaviors, general feedback on the
benefits of behavior change is
appropriate. When patients are ready to
make a change or are actively changing
their behaviors, targeted feedback with
specific information can be shared.
Regardless of the feedback provided, the
manner in which it is provided should
be positive, genuine, and empathetic.”

Opportunities for
Future Research

There are many opportunities for future
research on secondary stroke prevention
through lifestyle modification. Few large-
scale randomized controlled trials have
been conducted that examine secondary
stroke prevention as the primary

outcome; for practical reasons,
cardiovascular risk reduction has been
the main outcome of interest. Small,
nonrandomized studies have
demonstrated an improvement in health
behaviors and cardiovascular risk factors,
but sample sizes have been too small to
detect a reduction in stroke
recurrence.”” Large-scale, randomized
trials of lifestyle interventions for
secondary stroke prevention are needed.
Effectiveness trials that examine
primary care-based intervention are also
needed. Because physicians are often the
first point of contact for patients seeking
help for chronic conditions, effective
physician-based or physician-initiated
interventions need to be developed and
tested. It is also important that clinical
and effectiveness trials examine
interventions that result in long-term
adherence in the form of lasting behavior
change. Permanent behavior change is
paramount for secondary stroke
prevention, and additional research is
needed to determine how lifestyle
interventions can achieve this outcome.

Conclusion

Modifiable risk factors for recurrent
stroke and cardiovascular disease are
common in people with stroke. These
risk factors often go unmanaged, which
leads to increased risk for mortality and
disability. Clinical guidelines recognize
that lifestyle modification for risk factor
management should be a priority
following stroke. Improving diet,
increasing physical activity, smoking
cessation, and reducing alcohol
consumption are specific health
behaviors that should be targeted
because of their effects on multiple
cardiovascular risk factors.

Health behavior theories and lifestyle
modification programs demonstrate that
modification of health behaviors is possible
through intensive, long-term interventions
that elicit social support and provide
individuals and families with a variety of
skills. Lifestyle modification can be initiated
in clinical practice environments and
enhanced through referral to allied health
care professionals or lifestyle intervention
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programs. Although behavior change is
difficult, provider use of health behavior
theories, implementation of cognitive and
behavioral strategies, and refinement of
communication skills may facilitate
patients’ efforts at secondary stroke
prevention through lifestyle

modification C¥ED

References

1. Go AS, Mozaffarian D, Roger VL, et al.
Heart disease and stroke statistics—2014
update: a report from the American Heart
Association. Circulation. 2014;129:e28-
€292.

2. Burn J, Dennis M, Bamford J, Sandercock
P, Wade D, Warlow C. Long-term risk of
recurrent stroke after a first-ever stroke.

The Oxfordshire Community Stroke Project.

Stroke. 1994;25:333-337.

3. Hardie K. Ten-year risk of first recurrent
stroke and disability after first-ever stroke
in the Perth Community Stroke Study.
Stroke. 2004;35:731-735.

4. Hier DB, Foulkes MA, Swiontoniowski M,
et al. Stroke recurrence within 2 years after
ischemic infarction. Stroke. 1991;22:155-161.

5. Sacco RL. Risk factors, outcomes, and
stroke subtypes for ischemic stroke.
Neurology. 1997;:49(5, suppl 4):539-S44.

6. Kernan WN, Ovbiagele B, Black HR, et al.
Guidelines for the prevention of stroke
in patients with stroke and transient
ischemic attack: a guideline for healthcare
professionals from the American Heart
Association/American Stroke Association.
Stroke. 2014;45:2160-22306.

7. Greenlund KJ, Giles WH, Keenan NL, Croft
JB, Mensah GA. Physician advice, patient
actions, and health-related quality of life
in secondary prevention of stroke through
diet and exercise. Stroke. 2002;33:565-570.

8. Kopunek SP, Michael KM, Shaughnessy
M, et al. Cardiovascular risk in survivors of
stroke. Am | Prev Med. 2007;32:408-412.

9. Qureshi Al, Suri MFK, Kirmani JF, Divani
AA. The relative impact of inadequate
primary and secondary prevention on
cardiovascular mortality in the United
States. Stroke. 2004;35:2346-2350.

10. Gallacher KI, Batty GD, McLean G, et al.
Stroke, multimorbidity and polypharmacy
in a nationally representative sample of
1,424,378 patients in Scotland: implications
for treatment burden. BMC Med.
2014;12:151.

11. Hayes BD, Klein-Schwartz W, Barrueto FJ.
Polypharmacy and the geriatric patient.
Clin Geriatr Med. 2007;23:371-390.

145


http://www.strokeassociation.org/STROKEORG/strokegroup/public/zipFinder.jsp
http://www.strokeassociation.org/STROKEORG/strokegroup/public/zipFinder.jsp
http://www.strokeassociation.org/STROKEORG/strokegroup/public/zipFinder.jsp

146

American Journal of Lifestyle Medicine

12.

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

Mar e Apr 2018

Eckel RH, Jakicic M, Ard JD, et al.

2013 AHA/ACC guideline on lifestyle
management to reduce cardiovascular
risk: a report of the American College of
Cardiology/American Heart Association
Task Force on Practice Guidelines.
Circulation. 2014;129(25, suppl 2):S76-599.

Meschia JF, Bushnell C, Boden-Albala B,

et al. Guidelines for the primary prevention
of stroke: a statement for healthcare
professionals from the American Heart
Association/American Stroke Association.
Stroke. 2014;45:3754-3832.

Jauch EC, Saver JL, Adams HPJ, et al.
Guidelines for the early management of
patients with acute ischemic stroke: a
guideline for healthcare professionals from
the American Heart Association/American
Stroke Association. Stroke. 2013;44:870-947.

. Smith SCJ, Jackson R, Pearson TA, et al.

Principles for national and regional
guidelines on cardiovascular disease
prevention: a scientific statement from
the World Heart and Stroke Forum.
Circulation. 2004;109:3112-3121.

Towtfighi A, Markovic D, Ovbiagele B.
Impact of a healthy lifestyle on all-cause
and cardiovascular mortality after stroke
in the USA. J Neurol Neurosurg Psychiatry.
2012;83:146-151.

National Heart, Lung, and Blood
Institute.Description of the DASH eating plan.
https://www.nhlbi.nih.gov/health/health-
topics/topics/dash. Accessed January 4, 2016.
Lakkur S, Judd SE. Diet and stroke: recent
evidence supporting a Mediterranean-style
diet and food in the primary prevention of
stroke. Stroke. 2015;46:2007-2011.

Fung TT, Chiuve SE, McCullough ML,
Rexrode KM, Logroscino G, Hu FB.
Adherence to a DASH-style diet and risk
of coronary heart disease and stroke in
women. Arch Intern Med. 2008;168:713-
720.

Estruch R, Ros E, Salas-Salvado J, et al.
Primary prevention of cardiovascular
disease with a Mediterranean diet. N Engl J
Med. 2013;368:1279-1290.

Tsivgoulis G, Psaltopoulou T, Wadley VG,
et al. Adherence to a Mediterranean diet
and prediction of incident stroke. Stroke.
2015;46:780-785.

Elhayany A, Lustman A, Abel R, Attal-
Singer J, Vinker S. A low carbohydrate
Mediterranean diet improves cardiovascular
risk factors and diabetes control among
overweight patients with type 2 diabetes
mellitus: a 1-year prospective randomized
intervention study. Diabetes Obes Metab.
2010;12:204-209.

Shirani F, Salehi-Abargouei A, Azadbakht
L. Effects of Dietary Approaches to Stop

24,

20.

27.

28.

29.

30.

31.

32.

33.

34.

Hypertension (DASH) diet on some risk for
developing type 2 diabetes: a systematic
review and meta-analysis on controlled
clinical trials. Nutrition. 2013;29:939-947.

Shai I, Schwarzfuchs D, Henkin Y, et al.
Weight loss with a low-carbohydrate,
Mediterranean, or low-fat diet. N Engl |
Med. 2008;359:229-241.

. Suk S-H, Sacco RL, Boden-Albala B, et al.

Abdominal obesity and risk of ischemic
stroke: the Northern Manhattan Stroke
Study. Stroke. 2003;34:1586-1592.

Fontana L, Villareal DT, Weiss EP, et al.
Calorie restriction or exercise: effects

on coronary heart disease risk factors: a
randomized, controlled trial. Am J Physiol
Endocrinol Metab. 2007;293:E197-E202.

Adams TD, Davidson LE, Litwin SE, et al.
Health benefits of gastric bypass surgery
after 6 years. JAMA. 2012;308:1122-1131.

Weiss EP, Albert SG, Reeds DN, et al.
Calorie restriction and matched weight loss
from exercise: independent and additive
effects on glucoregulation and the incretin
system in overweight women and men.
Diabetes Care. 2015;38:1253-1262.

Ravussin E, Redman LM, Rochon J, et al.
A 2-year randomized controlled trial of
human caloric restriction: feasibility and
effects on predictors of health span and
longevity. ] Gerontol A Biol Sci Med Sci.
2015:70:1097-1104.

Manns PJ, Dunstan DW, Owen N, Healy
GN. Addressing the nonexercise part of
the activity continuum: a more realistic
and achievable approach to activity
programming for adults with mobility
disability? Phys Ther. 2012;92:614-625.

Ivey FM, Macko RF, Ryan AS, Hafer-Macko
CE. Cardiovascular health and fitness after
stroke. Top Stroke Rebabil. 2005;12:1-16.

Billinger SA, Arena R, Bernhardt J,

et al. Physical activity and exercise
recommendations for stroke survivors: a
statement for healthcare professionals from
the American Heart Association/American
Stroke Association. Stroke. 2014;45:2532-
2553.

Goodyear L], Kahn BB. Exercise, glucose
transport, and insulin sensitivity. Annu Rev
Med. 1998;49:235-261.

Albright A, Franz M, Hornsby G,

et al. American College of Sports
Medicine position stand: exercise and
type 2 diabetes. Med Sci Sports Exerc.
2000;32:1345-1360.

. Ivey FM, Ryan AS, Hafer-Macko CE,

Goldberg AP, Macko RF. Treadmill aerobic
training improves glucose tolerance and
indices of insulin sensitivity in disabled
stroke survivors: a preliminary report.
Stroke. 2007;38:2752-2758.

30.

37.

38.

39.

40.

41.

42.

43.

44,

40.

47.

48.

49.

Ivey FM, Hafer-Macko CE, Macko RF.
Exercise training for cardiometabolic
adaptation after stroke. J Cardiopulm
Rehabil Prev. 2008;28:2-11.

Saunders DH, Greig CA, Mead GE. Physical
activity and exercise after stroke: review

of multiple meaningful benefits. Stroke.
2014;45:3742-3747.

Gardiner PA, Eakin EG, Healy GN, Owen N.
Feasibility of reducing older adults’ sedentary
time. Am_J Prev Med. 2011;41:174-177.

Wannamethee SG, Shaper AG, Whincup
PH, Walker M. Smoking cessation and the
risk of stroke in middle-aged men. JAMA.
1995;274:155-160.

Kaplan RC, Tirschwell DL, Longstreth
WTJ, et al. Vascular events, mortality,
and preventive therapy following
ischemic stroke in the elderly. Neurology.
2005;65:835-842.

Kim JW, Park CG, Hong §J, et al. Acute
and chronic effects of cigarette smoking on
arterial stiffness. Blood Press. 2005;14:80-85.

Rhee M-Y, Na S-H, Kim Y-K, Lee M-M, Kim
H-Y. Acute effects of cigarette smoking

on arterial stiffness and blood pressure

in male smokers with hypertension. Am J
Hypertens. 2007;20:637-641.

Facchini FS, Hollenbeck CB, Jeppesen

J, Chen YD, Reaven GM. Insulin
resistance and cigarette smoking. Lancet.
1992;339:1128-1130.

Minami J, Ishimitsu T, Matsuoka H. Effects
of smoking cessation on blood pressure
and heart rate variability in habitual
smokers. Hypertension. 1999;33:586-590.

. Yu-Jie W, Hui-Liang L, Bing L, Lu Z, Zhi-

Geng J. Impact of smoking and smoking
cessation on arterial stiffness in healthy
participants. Angiology. 2013;64:273-280.

Gepner AD, Piper ME, Johnson HM, Fiore
MC, Baker TB, Stein JH. Effects of smoking
and smoking cessation on lipids and
lipoproteins: outcomes from a randomized
clinical trial. Am Heart J. 2011;161:145-151.

Voulgari C, Katsilambros N, Tentolouris N.
Smoking cessation predicts amelioration of
microalbuminuria in newly diagnosed type
2 diabetes mellitus: a 1-year prospective
study. Metabolism. 2011;60:1456-1464.

Reynolds K, Lewis B, Nolen JDL, Kinney
GL, Sathya B, He J. Alcohol consumption
and risk of stroke: a meta-analysis. JAMA.
2003;289:579-588.

Ois A, Gomis M, Rodriguez-Campello A,
et al. Factors associated with a high risk
of recurrence in patients with transient
ischemic attack or minor stroke. Stroke.
2008;39:1717-1721.

. Fuchs FD, Chambless LE, Whelton PK,

Nieto FJ, Heiss G. Alcohol consumption


https://www.nhlbi.nih.gov/health/health-topics/topics/dash
https://www.nhlbi.nih.gov/health/health-topics/topics/dash

vol. 12 e no. 2

52.

53.

54.

55.

56.

57.

58.

59.

60.

and the incidence of hypertension: The
Atherosclerosis Risk in Communities Study.
Hypertension. 2001;37:1242-1250.

. Briasoulis A, Agarwal V, Messerli FH.

Alcohol consumption and the risk of
hypertension in men and women: a
systematic review and meta-analysis. / Clin
Hypertens (Greenwich). 2012;14:792-798.

Wannamethee SG, Camargo CAJ, Manson
JE, Willett WC, Rimm EB. Alcohol drinking
patterns and risk of type 2 diabetes mellitus
among younger women. Arch Intern Med.
2003;163:1329-1336.

Baliunas DO, Taylor BJ, Irving H, et al.
Alcohol as a risk factor for type 2 diabetes:
a systematic review and meta-analysis.
Diabetes Care. 2009;32:2123-2132.

De Oliveira E, Silva ER, Foster D, McGee
Harper M, et al. Alcohol consumption
raises HDL cholesterol levels by increasing
the transport rate of apolipoproteins A-I
and A-IL. Circulation. 2000;102:2347-2352.

Xin X, He J, Frontini MG, Ogden LG,
Motsamai OI, Whelton PK. Effects of
alcohol reduction on blood pressure: a
meta-analysis of randomized controlled
trials. Hypertension. 2001;38:1112-1117.

Jansink R, Braspenning J, van der Weijden
T, Elwyn G, Grol R. Primary care nurses
struggle with lifestyle counseling in
diabetes care: a qualitative analysis. BMC
Fam Pract. 2010;11:41.

Miller NH, Hill M, Kottke T, Ockene IS.
The multilevel compliance challenge:
recommendations for a call to action: a
statement for healthcare professionals.
Circulation. 1997;95:1085-1090.

Jones F, Riazi A, Norris M. Self-
management after stroke: time for

some more questions? Disabil Rehabil.
2013;35:257-264.

Linke SE, Robinson CJ, Pekmezi D.
Applying psychological theories to
promote healthy lifestyles. Am [ Lifestyle
Med. 2013;8:4-14.

Prochaska JO, Redding CA, Evers KE.
The transtheoretical model and stages of

0l

02.

03.

04.

05.

00.

67.

change. In: Glanz K, Rimer BK, Viswanath
KK, eds. Health Bebavior and Health
Education: Theory, Research, and Practice.
4th ed. San Francisco, CA: John Wiley &
Sons; 2008:97-121.

Wood DA, Kotseva K, Connolly S, et al;
EUROACTION Study Group. Nurse-
coordinated multidisciplinary, family-

based cardiovascular disease prevention
programme (EUROACTION) for patients with
coronary heart disease and asymptomatic
individuals at high risk of cardiovascular
disease: a paired, cluster-randomised
controlled trial. Lancet. 2008;371:1999-2012.
Giannuzzi P, Temporelli PL, Marchioli

R, et al. Global secondary prevention
strategies to limit event recurrence after
myocardial infarction: results of the
GOSPEL study, a multicenter, randomized
controlled trial from the Italian Cardiac
Rehabilitation Network. Arch Intern Med.
2008;168:2194-2204.

Gordon NF, Salmon RD, Mitchell BS, et al.
Innovative approaches to comprehensive
cardiovascular disease risk reduction in
clinical and community-based settings.
Curr Atheroscler Rep. 2001;3:498-506.

Gordon NF, Salmon RD, Wright BS,
Faircloth GC, Reid KS, Gordon TL.
Clinical effectiveness of lifestyle health
coaching: case study of an evidence-
based program [published online
June 30, 2015]. Am ] Lifestyle Med.
doi:10.1177/1559827615592351

The Carotid Revascularization and Medical
Management for Asymptomatic Carotid
Stenosis Study. http://www.crest2trial.org/.
Accessed January 4, 2016.

Turan TN, Lynn MJ, Nizam A, et al.
Rationale, design, and implementation

of aggressive risk factor management

in the stenting and aggressive medical
management for prevention of recurrent
stroke in intracranial stenosis (SAMMPRIS)
trial. Circ Cardiovasc Qual Outcomes.
2012;5:€51-€60.

Derdeyn CP, Chimowitz MI, Lynn MJ,
et al. Aggressive medical treatment with or

08.

69.

70.

71.

72.

73.

74.

75.

76.

American Journal of Lifestyle Medicine

without stenting in high-risk patients with
intracranial artery stenosis (SAMMPRIS): the
final results of a randomised trial. Lancet.

2014;383:333-341.

Cabana MD, Rand CS, Powe NR, et al. Why
don’t physicians follow clinical practice
guidelines? A framework for improvement.
JAMA. 1999;282:1458-1465.

Frates EP, Moore MA, Lopez CN, McMahon
GT. Coaching for behavior change

in physiatry. Am J Phys Med Rebabil.
2011;90:1074-1082.

Elder JP, Ayala GX, Harris S. Theories and
intervention approaches to health-behavior
change in primary care. Am J Prev Med.
1999;17:275-284.

Martins RK, McNeil DW. Review of
motivational interviewing in promoting
health behaviors. Clin Psychol Rev.
2009;29:283-293.

Moreno JP, Johnston CA. Consistent
components of behavior change theories.
Am [ Lifestyle Med. 2014;8:25-27.

Lawrence M, Kerr S, McVey C, Godwin J.
The effectiveness of secondary prevention
lifestyle interventions designed to change
lifestyle behavior following stroke:
summary of a systematic review. Int J
Stroke. 2012;7:243-247.

Rimmer JH, Braunschweig C, Silverman K,
Riley B, Creviston T, Nicola T. Effects of a
short-term health promotion intervention
for a predominantly African-American
group of stroke survivors. Am J Prev Med.
2000;18:332-338.

Sacco RL, Benjamin EJ, Broderick

JP, et al. American Heart Association
Prevention Conference. IV. Prevention
and Rehabilitation of Stroke. Risk factors.
Stroke. 1997,28:1507-1517.

Wolf PA, Clagett GP, Easton JD, et al.
Preventing ischemic stroke in patients with
prior stroke and transient ischemic attack :
a statement for healthcare professionals
from the Stroke Council of the American
Heart Association. Stroke. 1999;30:1991-
1994.

147


http://www.crest2trial.org/

