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ABSTRACT: Engagement in healthy lifestyle behaviors is suboptimal. The vast majority of the US population does not meet 
current recommendations. A healthy lifestyle is defined by consuming a healthy dietary pattern, engaging in regular physical 
activity, avoiding exposure to tobacco products, habitually attaining adequate amounts of sleep, and managing stress 
levels. For all these health behaviors there are well-established guidelines; however, promotion in clinical settings can be 
challenging. It is critical to overcome these challenges because greater promotion of heathy lifestyle practices in clinical 
settings effectively motivates and initiates patient behavior change. The 5A Model (assess, advise, agree, assist, and arrange) 
was developed to provide a framework for clinical counseling with requisite attention to the demands of clinical settings. In 
this science advisory, we present strategies, based on the 5A Model, that clinicians and other health care professionals can 
use for efficient lifestyle-related behavior change counseling in patients at all levels of cardiovascular disease risk at every 
visit. In addition, we discuss the underlying role of psychological health and well-being in lifestyle-related behavior change 
counseling, and how clinicians can leverage health technologies when providing brief patient-centered counseling. Greater 
attention to healthy lifestyle behaviors during routine clinician visits will contribute to promoting cardiovascular health.
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Cardiovascular disease (CVD) is the leading cause 
of death.1 At the foundation of primordial, primary, 
and secondary CVD prevention is a healthy lifestyle 

throughout the life span.2 A healthy lifestyle is defined by 
consuming a healthy dietary pattern, engaging in regu-
lar physical activity, avoiding exposure to tobacco prod-
ucts, attaining adequate amounts of sleep, and managing 
stress levels. For each of these lifestyle factors, there are 
evidence-based guidelines; however, promotion in clinical 
settings can be challenging. This science advisory presents 
strategies that clinicians and other health care profession-
als can use for lifestyle-related behavior change counseling 
of patients at all levels of CVD risk by using the 5A Model.

The 5A Model (assess, advise, agree, assist, and 
arrange) is identified as a unifying framework for behav-
ioral counseling in primary care by the US Preventive 
Services Task Force (USPSTF).3 In addition, the Cen-
ters for Medicare & Medicaid Services state that behav-
ioral counseling interventions to promote a healthy diet 
should be consistent with the 5A Model; for Medicare 
beneficiaries, 1 face-to-face CVD risk reduction visit per 
year is covered.4 The 5A Model was originally developed 
for smoking cessation; however, it has been effectively 
adapted for a number of different health behaviors 
(eg, healthy eating and physical activity)5 and health 
conditions (eg, hypertension and obesity).6–8 Given the 
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 well-described gaps in behavioral science, including life-
style counseling in medical education and training,9,10 
this science advisory aims to be a practical resource and 
education tool to build clinician knowledge, confidence, 
and competence in providing lifestyle-related behavior 
change counseling.

In 2010, the concept of ideal cardiovascular health 
was coined by the American Heart Association and is 
defined as the absence of clinically manifest CVD and 
optimal levels of 4 health behaviors (smoking, physical 
activity, healthy diet, and a healthy body weight, a proxy 
for energy balance) and 3 CVD risk factors (blood glu-
cose, total cholesterol, and blood pressure).11 Substantial 
and concordant evidence supports the CVD benefits of 
these health behaviors for primordial, primary, and sec-
ondary prevention; this evidence has been summarized 
in previous AHA scientific statements12–17 and guidelines 
documents.2,18

In brief, prospective cohort studies show that greater 
adherence to healthy lifestyle behaviors, consistent with 
the ideal cardiovascular health definition, is associated 
with significantly lower risk of CVD and increased life 
expectancy.19,20 Ideal cardiovascular health was the met-
ric by which progress toward the AHA’s 2020 Impact 
Goal of improving the cardiovascular health of Americans 
by 20% was measured.11 Although some progress was 
made in the past decade, only 0.1% of adults ≥20 years 
of age have ideal health behaviors defined as meeting 
recommendations for physical activity, diet, body mass 
index, and nonsmoking.1 Continued efforts to improve 
cardiovascular health behaviors in all population groups 
are needed with concomitant emphasis on well-being, 
which encompasses psychological health and additional 
aspects of security, prosperity, sense of connection, and 
purpose.21 Cardiovascular health behaviors and well-
being are bidirectionally linked, and therefore, dual con-
sideration is needed to lower CVD risk.

Modification of health behaviors is complex and 
requires intervention at the individual, community, health 
care system, and policy levels.22,23 However, part of the 
solution is greater promotion of healthy lifestyle prac-
tices by clinicians.24 In this science advisory, the term 
clinician refers to health care professionals qualified 
in the clinical practice of medicine and includes physi-
cians, nurses, pharmacists, and other allied health pro-
fessionals; however, we have retained the terminology 
used by cited sources that describe a particular clinician 
(eg, physician).

Accumulating evidence shows that clinicians are well 
positioned to influence the lifestyle practices of their 
patients.25,26 The USPSTF concluded with moderate 
certainty that primary care interventions to promote a 
healthful diet, physical activity, or both result in improve-
ments in health behaviors and lower CVD risk in patients 
with and without cardiovascular risk factors.25,26 Further-
more, the USPSTF recommends (level of evidence grade 

A) that clinicians ask all adults about tobacco product 
use, advise them to stop using tobacco products, and 
provide behavioral interventions and US Food and Drug 
Administration–approved pharmacotherapy for cessation 
to adults who use tobacco.27 Despite these recommen-
dations, findings from the National Ambulatory Medical 
Care Survey and Centers for Disease Control and Pre-
vention/National Center for Health Statistics show that, 
in 2016, only 13.4% of physician visits made by children 
or adults included counseling about nutrition or diet; this 
is an increase from 7.9% in 2012.28 Similarly, only 5.3% 
of physician office visits made by children and adults 
included counseling related to physical activity, and 7.7% 
of physician visits made by patients with a diagnosis of 
CVD, diabetes, or hyperlipidemia included counseling 
related to physical activity.29 Higher rates of physician 
intervention for smoking have been observed; a nation-
ally representative analysis showed that 65% of smokers 
reported receiving smoking cessation advice from their 
physician.30

A number of barriers reduce the capacity and feasi-
bility of delivering lifestyle-related counseling in clinical 
settings. Some of the main barriers include: (1) the need 
to focus on more medically urgent issues; (2) inadequate 
clinical training, self-confidence, or reimbursement; (3) 
low perceived patient demand for lifestyle counseling; 
(4) lack of supportive resources; (5) time restraints; and 
(6) perceived lack of efficacy.3,9,10,31 In recognition of 
these barriers, the 5A Model was developed to provide 
a framework for clinical counseling with the requisite 
attention to the demands of clinical settings.3

 The 5As represent brief and focused intervention 
strategies that can guide the process of counseling a 
patient about behavior change. These strategies are 
feasible to apply in care delivery with minimal training 
of clinicians and minimal changes to clinical workflows, 
and they can be built on and reinforced across multiple 
office visits with a patient over time. Herein, using the 
5A Model, we provide guidance about how clinicians can 
counsel patients about healthy lifestyle behaviors.

BEHAVIOR CHANGE STRATEGIES FOR 
ADDRESSING LIFESTYLE BEHAVIORS IN 
CLINICAL PRACTICE
Counseling within primary care and interventions re-
ferred through primary care are recommended to pro-
mote healthy behaviors25,26,32; however, implementation 
is suboptimal28–30 and can be challenging. In this sec-
tion, we describe key principles for brief patient-centered 
counseling and strategies for effective implementation.

The Institute of Medicine report, Crossing the Qual-
ity Chasm, concluded that patient centeredness is a key 
attribute of quality care.33 An informed, activated patient 
is central to a productive patient-clinician relationship, 
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which is fostered by ongoing self-management support. 
The 5A Model offers a clinical framework rooted in behav-
ior change principles to promote individual autonomy, 
relatedness, and competence through patient-centered 
care. It is structured and pragmatic for implementation in 
busy practice settings. It is action and solution oriented 
and is grounded in motivational principles for behavior 
change based on Self-Determination Theory.

In psychology, the concept of self-determination refers 
to an individual’s ability to make choices and manage 
their own life, which affects motivation. People are more 
motivated to take action when they believe that they can 
affect the outcome. Therefore, self-determination is an 
important concept in health and well-being, and Self-
Determination Theory provides a solid theoretical under-
pinning for patient-centered care. Self-Determination 
Theory posits that 3 intrinsic psychological needs drive 
human motivation and behavior: (1) autonomy (ie, choice 
and control); (2) competence (ie, knowledge, skills, and 
ability to perform a behavior); and (3) relatedness (ie, 
connection to important others).34,35 Fulfillment of these 

intrinsic needs promotes internalization and integration 
of the behavior with one’s sense of self (eg, “I am a per-
son who routinely practices a healthy lifestyle”; “I am a 
person who typically eats a healthy diet”; “I am a person 
who tries to be more physically active and less seden-
tary on most days”). Internalization and integration of a 
behavior with one’s sense of self increases intrinsic moti-
vation to perform the behavior; this increases the likeli-
hood of meaningful and lasting behavior change and, in 
turn, promotes health and well-being.

Table 1 summarizes the 5As and best practices for 
clinicians to provide brief patient-centered counseling. To 
facilitate useability and implementation within the con-
straints and demands of clinical settings, the approach 
we have outlined is brief and can be delivered efficiently 
(<15 minutes) to capitalize on the unique position of 
clinicians and, in particular, physicians, to initiate patient 
conversations to encourage healthy lifestyle behav-
iors. Physicians are viewed by the public as a credible 
source of health information10 and reach a large propor-
tion of the US population; in 2016, there were 883.7 

Table 1. 5As and Best Communication Practices for Clinicians to Provide Patient-Centered Care for Healthy Lifestyle Change 
at Every Visit

5As* Clinician action/aim* Clinician communication skills† Patient-centered care‡

Assess To seek to understand what patient knows 
about a lifestyle behavior(s), why it matters 
to their health, and their intention to change 
their behavior

OARS approach

 O: Open-ended question

 A: Affirm what patient says

 R: Reflect what patient says

 S: Summarize

Support for patient autonomy by building on 
what they know and what they would like to 
change

Advise To discuss health risks and benefits of be-
havior change, including offering information 
that corrects patient’s misunderstanding and 
gaps in knowledge without being judgmental 
or confrontational

Ask-Tell-Ask:

  Ask patient for permission to offer more 
information

  Give clear, specific, personalized (or gen-
eral) advice to change

  Determine what the patient wishes to do 
based on information discussed

Support for patient autonomy and related-
ness by engaging them in a discussion of 
personalized recommendations for behavior 
change

Agree To collaboratively set SMART goals§ for 
behavior change

Shared decision-making:

  Discuss with patient and agree on goals 
that are specific, measurable, achievable, 
realistic, and timed

Support for patient competence and related-
ness by accounting for their preference and 
confidence

Assist To encourage patient-selected solutions and 
action steps for addressing personal barriers 
to behavior change

5-step problem-solving counseling:

 Identifying personal barriers

 Brainstorm solutions

  Analyze pros and cons of the solutions 
(cost-benefit analysis)

 Choose the desired solution

 Develop an action plan

Support for autonomy, competence, and 
relatedness through solutions and motivation-
focused problem solving and action planning

Arrange To specify the next step (visit, call, reminder) 
to follow up on progress, provide referrals 
and access to resources based on patient 
preference

Tell-back/Teach-back:

  Ask patient to summarize their understand-
ing of the next steps to ensure common 
understanding and enhance patient recall 
and accountability

Support for competence and relatedness 
through frequent follow-up to closely monitor 
patient’s progress and support gradual steps 
toward their goal

*Each of the 5As presents clinicians with the specific action step, but the 5As do not have to be implemented in linear sequence, and they can be repeated in 
various sequences depending on the patient and context.

†To successfully implement the 5As, clinician training on effective communication skills and practices is needed.
‡The Self-Determination Theory provides a solid theoretical underpinning for patient-centered care. It posits that human motivation is driven by fulfillment of 3 intrin-

sic psychological needs: (1) perceived autonomy or self-volition, (2) perceived competence and growth, and (3) perceived relationship and connection with others. 
§SMART goals are specific, measurable, achievable, realistic, and timed.
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million  physician office visits and 54.5% of these visits 
were made to primary care physicians.36 However, we 
acknowledge that clinicians realistically may not be able 
to provide the intervention intensity that is needed for 
effective behavior change. The 2020 USPSTF recom-
mendation statement on behavioral counseling inter-
ventions to promote a healthy diet and physical activity 
for cardiovascular disease prevention concluded that 
effective behavioral counseling includes a median of 12 
contacts, with an estimated 6 hours of contact over 12 
months, and may be provided by physicians or nonphysi-
cians including nurses, registered dietitians, nutritionists, 
exercise specialists, physical therapists, masters- and 
doctoral-level counselors trained in behavioral methods, 
and lifestyle coaches.25 This underscores the critical 
need for clinicians to collaborate with other members of 
the health care team, community, or other organizations/
services to facilitate patient access to an effective level 
of behavioral counseling. A number of other barriers to 
the 2020 USPSTF Recommendations and delivery of 
lifestyle-related behavior change in clinical practice have 
been previously described related to the health care 
system and reimbursement,22,37,38 which are outside the 
scope of this advisory. Here, we describe each of the 5As 
and intervention strategies for clinician-led implementa-
tion in clinical practice.

1. Assess: To assess a patient’s lifestyle-related risk 
factors, data collected from screening tools inte-
grated into electronic health record systems may be 
used. If electronic health records that have a patient 
portal are used, it may be possible for patients to 
complete electronic questionnaires in the portal 
before their clinic visit. Alternatively, paper-based 
screening tools/questionnaires or simple screening 
questions may be used as outlined in the sections 
on individual lifestyle factors. Clinicians should also 
assess patients’ beliefs and motivation for behav-
ior change to improve their health and well-being. 
The OARS approach is fundamental to motivational 
interviewing.39

  O  Open-ended question: For example, What do you 
think if we talk for a couple minutes about your eat-
ing habits/physical activity habits/sleep habits/use 
of tobacco products? Why is eating healthier/being 
more physically active/sleeping better/quitting to-
bacco products important to you? What would your 
life be like/how would it affect your health if you 
were able to eat healthier foods/be more physically 
active/sleep better/stop using tobacco products?

 A  Affirm what patient says: “It sounds like ___ is 
important to you”; “It sounds like you would like 
to ____”; “I hear you saying that you want to 
change ____.”

 R  Reflect what patient says: Try to use patient phras-
es of positive aspects of change verbatim or very 
closely paraphrased.

 S  Summarize: Combine 2 or 3 thoughts the patient 
has provided across the OAR areas that seem to 
describe why they are wanting to make a change. 
Areas of struggle or challenges can also be ac-
knowledged. It is important to acknowledge if the 
patient expresses ambivalence.

2. Advise: Next, the clinician will advise the patient on 
behavior change based on personal health risks. 
Ask-Tell-Ask is a collaborative approach that begins 
with the clinician asking permission to offer advice 
(First Ask).40 Patients are probably more receptive 
when advising follows assessing what the patient 
knows; advice given should be clear, specific, and 
personalized to address gaps in knowledge and 
understanding (Tell). This is also an opportunity 
to correct a patient’s misunderstanding, without 
being judgmental or confrontational. Once a shared 
understanding of the personal health risk has been 
established, the clinician should ask questions to 
determine what action the patient wishes to take to 
change the health behavior (Final Ask).

3. Agree: With an understanding of what behavior the 
patient would like to change, the clinician can dis-
cuss and agree with the patient on a set of SMART 
goals (ie, specific, measurable, achievable, realistic, 
and timed goals). Shared decision-making allows a 
clinician and patient to together determine the goals 
of behavior change that the patient has the best 
chance of achieving, so that the patient experiences 
success and enhanced self-efficacy.

4. Assist: After agreeing on specific goals, the clini-
cian should assist the patient to anticipate barri-
ers to behavior change and develop a specific 
action plan. Assisting does not imply that the cli-
nician does the work. Rather, clinicians should 
help patients develop a positive way of thinking 
about challenges to changing a health behavior 
and the ability to problem solve. They can do so 
effectively by guiding patients through a 5-step 
problem-solving process: (1) identifying barriers to 
behavior change; (2) brainstorming solutions; (3) 
analyzing the pros and cons of the solutions (cost-
benefit analysis); (4) choosing the desired solution; 
and (5) developing an action plan. This stepwise 
approach to fostering problem-solving skills is the-
ory based and has been evaluated extensively in 
behavioral and psychosocial interventions.41 This 
approach supports patient-centered care because 
it is the patient who defines barriers to changing 
their behavior and identifies solutions and the most 
appropriate course of action.

5. Arrange: Health behavior change is an ongoing, 
iterative process; arranging follow-up support 
is important to produce meaningful and last-
ing  behavior change. Clinicians should specify 
the next step to follow up on, measure progress, 
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provide referrals to other health professionals 
and access to clinical and community resources 
based on patient preferences. Using tell-back, or 
respectful teach-back, clinicians can ensure com-
mon understanding and enhance patient recall and 
accountability by asking the patient to summarize 
their understanding of the next steps.42 It is rec-
ommended that clinicians refer patients to effec-
tive behavioral intervention programs in clinical 
and community settings or evidence-based elec-
tronic interventions that go beyond what clinicians 
can offer during brief, episodic office visits. The 
USPSTF recommends (grade B) referring adults 
with CVD risk factors to behavioral counseling 
interventions to promote a healthy diet and physi-
cal activity.25

PRIORITIZING LIFESTYLE BEHAVIOR 
CHANGE COUNSELING IN CLINICAL 
PRACTICE
The goal for patient-centered counseling is increased 
adherence to healthy lifestyle behaviors, which is realisti-
cally achieved by incremental small changes that shift 
lifestyle behaviors in a healthier direction. A healthy life-
style encompasses many behaviors, and most patients 
will have a number of suboptimal lifestyle behaviors. 
Intervening on multiple behaviors at the initial or even 
subsequent patient visits may not be feasible. Prioritizing 
a single health behavior change given the limited time 
available during a clinical encounter can be a daunting 
and complex task for clinicians and other health care 
professionals. Thus, it is important to consider several 
issues that may influence which behavior(s) should be 
addressed, in what order, and where and when to begin.

One approach is to prioritize lifestyle-related behav-
ior changes that have the strongest evidence for CVD 
risk reduction and the greatest magnitude of benefit 
with consideration for the patient’s clinical profile. The 
INTERHEART Study evaluated the effect of modifiable 
risk factors associated with myocardial infarction in 52 
countries, including lifestyle factors defined as smoking, 
intake of fruits and vegetables, and physical activity.43 
After multivariate adjustment, smoking was the stron-
gest risk factor for myocardial infarction (odds ratio, 2.95 
[99% CI, 2.72–3.20]), and daily intake of vegetables and 
fruits (odds ratio, 0.70 [99% CI, 0.64–0.77]) and moder-
ate or strenuous physical activity (odds ratio, 0.72 [99% 
CI, 0.65–0.79]) were protective. However, risk of myocar-
dial infarction was reduced by 80% in those with all of 
the healthy lifestyle factors. Similarly, in a combined anal-
ysis of 3 prospective cohort studies, current nonsmoking 
(hazard ratio [HR], 0.56 [95% CI, 0.47–0.66]), body mass 
index <30 kg/m2 (HR, 0.66 [95% CI, 0.58–0.76]), regu-
lar physical activity (HR, 0.88; 95% CI, 0.80–0.97), and 

a healthy diet (HR, 0.91 [95% CI, 0.83–0.99]) all low-
ered the risk of coronary disease, although as indicated 
by the HRs the risk reduction differed.20 There are chal-
lenges with a risk reduction–based approach and rank 
ordering of lifestyle interventions. This approach may not 
adequately account for the level of difficulty or motiva-
tion of change for the patient, the potential for relapse, 
or the potential synergies that may result when multiple 
lifestyle changes are made simultaneously. For example, 
physical activity and a healthy diet may mitigate weight 
gain with tobacco cessation and improve long-term ces-
sation rates.

A second approach is to prioritize health behavior 
change based on a collaborative process between the 
clinicians and patient in the context of shared decision-
making. Beginning with a patient-centered conversation, 
as part of Assess (first A), may help to understand fac-
tors that will influence long-term success and improve 
adherence for the patient.44 Motivational interviewing 
(Table 1) will assist in identifying how important the ben-
efits of lifestyle interventions are to the individual patient, 
how confident the patient is that they can make changes, 
and how ready the patient is to start the change pro-
cess.45 This approach allows clinicians to clearly describe 
the level of risk and benefit associated with each life-
style factor and enables patients to communicate their 
personal priorities and the value they place on healthy 
lifestyle interventions as part of the second A, Advise.

During the clinician-patient discussion, psychologi-
cal factors (eg, anxiety/depression) and patient beliefs 
about behavior change should be assessed for poten-
tial impact on adherence to healthy lifestyle behaviors. 
Lower health literacy, socioeconomic status, and educa-
tional level may affect the feasibility of lifestyle-related 
behavior change and should be carefully considered 
throughout the patient-centered counseling process.

Effective communication between clinicians and patients 
is the foundation for treatment adherence and continua-
tion.46 The success of lifestyle intervention and behavior 
change depends on the patient’s willingness to return 
for follow-up and the feeling of safety to honestly com-
municate barriers, relapses, and personal challenges. Clini-
cians should avoid conveying unintentional biases by using 
words that may be perceived by the patient as judgmental 
or that cause the patient to internalize stigmatizing beliefs 
about themselves. Clinicians should also avoid dichoto-
mous or all-or-nothing thinking and counseling. Using the 
terms “good” and “bad” or “healthy” and “unhealthy” implies 
that all behaviors fall into 2 mutually exclusive categories. 
These characterizations are not accurate and can create 
barriers as patients begin to move along a continuum of 
change. Using a phrase such as “this choice is more in line 
with your personal goals” can help patients think more flex-
ibly and less in terms of “failure” and “success.”46

In summary, the optimal approach to successful pri-
oritization of lifestyle interventions and behavior change 
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is one that includes: (1) effective communication by 
the clinician about the level of risk conferred by each 
lifestyle factor and the potential magnitude of benefit 
with behavior change; (2) patient-centered discussion 
in alignment with the 5As to establish patient values, 
preferences, and readiness to change; (3) implemen-
tation of interventions as agreed on in the context of 
shared decision-making; and (4) ongoing follow-up to 
ensure the continuation of healthy lifestyle behaviors 
and to provide reinforcement of support in the event of 
relapse.

STRATEGIES FOR ADDRESSING 
LIFESTYLE BEHAVIORS IN CLINICAL 
PRACTICE
In the sections that follow, how clinicians can use the 
5As to briefly advise their patients on each individual life-
style factor, including strategies for implementation, will 
be described.

This approach is centered on clearly and specifically 
describing the relevance of the lifestyle-related risk 
factor for the patient, agreeing on a goal to modify the 
lifestyle factor, advising the patient on potential ways to 
achieve the agreed-on goal and overcome barriers, and 
appropriate follow-up or referral to comprehensive coun-
seling programs and specialty consultations and treat-
ment (Figure). As discussed in the preceding section, 
focusing on a single lifestyle-related risk factor (or a few 

closely related risk factors) is a realistic strategy for each 
clinical encounter. Clinicians should avoid trying to inter-
vene on multiple lifestyle-related risk factors across all 
the following domains in a single visit. A more effective 
strategy is to make a follow-up plan (as part of Arrange) 
to enable sufficient focus on each risk factor and incre-
mental intervention.

Diet/Nutrition
Only 1.4% of US adults receive an ideal score for the 
diet component of AHA’s Life’s Simple 7 for cardio-
vascular health.1 Overall, 50% of the US population 
has a poor diet score defined by suboptimal intake of 
fruits and vegetables, wholegrains, fish and shellfish, 
 sugar-sweetened beverages, and sodium. The dietary 
patterns that are recommended for CVD risk reduc-
tion are appropriate for energy needs and abundant 
in fruits, vegetables, legumes, whole grains, nuts and 
seeds, low-fat/fat-free dairy products, fish, and veg-
etable protein or lean animal proteins in addition to 
being low in sodium and added sugars.2,13,47,48 Foods 
high in saturated fat should be replaced with foods 
high in unsaturated fats, in particular, polyunsaturated 
fats. A description of the recommendations for each 
food group by energy needs can be found in the 2016 
AHA scientific statement “Recommended Dietary Pat-
tern to Achieve Adherence to the American Heart As-
sociation/American College of Cardiology (AHA/ACC) 
Guidelines.”13

Figure. The 5A Model for lifestyle-related behavior change counseling in clinical settings.
CVD indicates cardiovascular disease. 
*OARS, open-ended question/affirm what patient says/reflect what patient says/summarize.
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Given the low level of adherence to recommended 
dietary patterns, significant efforts are needed to 
improve this in clinical settings. Nutrition counseling 
by primary care physicians has been shown to signifi-
cantly improve dietary intake, and reduce triglycerides, 
low-density lipoprotein cholesterol concentrations, and 
body weight.49–51 Below, we describe how the 5A Model 
can be implemented by clinicians to address dietary 
risk factors and promote behavior change.

1. Assess: A number of quick diet assessment tools/
screeners have been developed for clinical prac-
tice including the Rapid Eating Assessment for 
Participants (REAPS)52 and Starting the Conversion 
diet.53 In Table 2, the questions included in these 
quick diet assessment screeners are provided and 
may be used as part of diet assessment. A recent 
AHA scientific statement on rapid diet assessment 
screening tools for CVD risk reduction for use in 
health care settings concluded that a strong rationale 
exists for widespread adoption of diet assessment in 
primary care and relevant specialty care prevention 
settings; when evaluated against theory and prac-
tice-based criteria, these tools are valid and feasible 
for use in clinical settings including integration into 
electronic health records.54 In general, diet assess-
ment screeners assess the frequency of consump-
tion of recommended foods (eg, fruits, vegetables, 
whole grains) and the frequency of noncore foods 
(eg, sources of refined grains, added sugar and salt). 
Some screeners include questions related to where 
the food was consumed or purchased, frequency of 
meals and snacks, when and where the food was 
consumed, and readiness to change dietary habits. 
To maximize the use of clinician time, diet screeners 
are likely best administered in the waiting room or 
completed by the patient before the visit.
Alcohol intake is not typically included in diet 
assessment screeners, but may be assessed with 
the following 3 questions55:

•  On average, how many days per week do you 
drink alcohol?

• On a typical day when you drink, how many 
drinks do you have?

• What is the maximum number of drinks you 
have had on any given occasion during the 
past month?

2.  Advise: Clinicians should convey the importance 
of a healthy diet for overall good health and advise 
the patient on their specific dietary risks. The clini-
cian may also communicate to the patient how their 
dietary risks are linked to specific health concerns 
(eg, abdominal obesity, high blood pressure [hyper-
tension], high cholesterol [hypercholesterolemia], 
high blood glucose [hyperglycemia], CVD) and the 
potential health and non–health-related benefits 
of dietary changes that may be motivating to the 

Table 2. Quick Diet Assessment Tools/Screeners Developed 
for Clinical Practice

REAPS52

In an average week, how often do you:

 1.   Skip breakfast?

 2.   Eat ≥4 meals from sit-down or take-out restaurants?

 3.   Eat <2 servings of whole-grain products or high-fiber starches a day?  
(Serving=1 slice of 100% whole-grain bread; 1 cup whole-grain ce-
real like Shredded Wheat, Wheaties, Grape Nuts, high-fiber cereals, 
oatmeal, 3–4 whole-grain crackers, ½ cup brown rice or whole-wheat 
pasta, boiled or baked potatoes, yuca, yams, or plantain.)

 4.   Eat <2 servings of fruit a day?  (Serving=½ cup or 1 medium fruit or 
¾ cup 100% fruit juice.)

 5.   Eat <2 servings of vegetables a day?  (Serving=½ cup vegetables, 
or 1 cup leafy raw vegetables.)

 6.   Eat or drink <2 servings of milk, yogurt, or cheese a day?  (Serv-
ing=1 cup milk or yogurt; 1½ to 2 ounces cheese.)

 7.   Eat >8 oz (see sizes below) of meat, chicken, turkey, or fish per day?  
(Note: 3 oz of meat or chicken is the size of a deck of cards or ONE 
of the following: 1 regular hamburger, 1 chicken breast or leg [thigh 
and drumstick], or 1 pork chop.)

 8.   Use regular processed meats (like bologna, salami, corned beef, 
hotdogs, sausage, or bacon) instead of low-fat processed meats 
(like roast beef, turkey, lean ham; low-fat cold cuts/hotdogs)?

 9.   Eat fried foods such as fried chicken, fried fish, French fries, fried 
plantains, tostones, or fried yuca?

 10.   Eat regular potato chips, nacho chips, corn chips, crackers, regular 
popcorn, nuts instead of pretzels, low-fat chips or low-fat crackers, 
air-popped popcorn?

 11.   Add butter, margarine, or oil to bread, potatoes, rice, or vegetables 
at the table?

 12.   Eat sweets like cake, cookies, pastries, donuts, muffins, chocolate, 
and candies >2 times/d?

 13.   Drink ≥16 oz of nondiet soda, fruit drink/punch or Kool-Aid a day?  
(Note: 1 can of soda=12 oz.)

 14.   You or a member of your family usually shops and cooks rather than 
eating sit-down or take-out restaurant food?

 15.   Usually feel well enough to shop or cook?

 16.   How willing are you to make changes in your eating habits to be 
healthier?

Starting the Conversation: diet53*

 Over the past few months:

  1.  How many times a week did you eat fast food meals or snacks?

  2.  How many servings of fruit did you eat each day?

  3.  How many servings of vegetables did you eat each day?

  4.  How many regular sodas or glasses of sweet tea did you drink each day?

  5.  How many times a week did you eat beans (like pinto or black 
beans), chicken, or fish?

  6.  How many times a week did you eat regular snack chips or crackers 
(not low-fat)?

  7.  How many times a week did you eat desserts and other sweets (not 
the low-fat kind)?

  8.  How much margarine, butter, or meat fat do you use to season veg-
etables or put on potatoes, bread, or corn?

REAPS indicates Rapid Eating Assessment for Participants.
*Scale adapted with permission from the Center for Health Promotion and 

Disease Prevention, University of North Carolina at Chapel Hill, and North Caro-
lina Prevention Partners.
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patient. Non–evidence-based information about 
diet is widely available on the internet and it is com-
mon for patients to have misunderstandings about 
healthy dietary practices. Any misunderstandings 
should be corrected in a nonjudgmental, noncon-
frontation manner.

3.  Agree: Patients will frequently desire to change 
several aspects of their diet, but to improve more 
than one at a time may not be feasible for the 
patient. Therefore, a patient-centered approach 
should be taken to identify a dietary change that 
will both improve their dietary intake and be fea-
sible and appropriate for the patients to implement. 
In some cases, 2 behaviors can be complementary 
and may be simultaneously changed, for example, 
when exchanging a less healthy food for a healthier 
option. Table 3 includes dietary changes that will 
assist with meeting dietary recommendations58 and 
may form the basis of the agreed-on dietary goal.

4.  Assist: Several factors contribute to food choices 
and dietary habits, such as the nutrition environ-
ment, economic considerations, and cultural prefer-
ences.59 The clinician should assist the patient to 
anticipate barriers to the agreed-on dietary change 
and develop a plan to facilitate achieving the goal.

5. Arrange: Clinicians should clearly describe a plan 
for following up on progress made with the patient. 
Effective individualized dietary counseling is time 
consuming; therefore, referral to a registered dieti-
tian nutritionist for medical nutrition therapy is 
prudent for diet-related CVD risk management, in 
particular, overweight and obesity.

Physical Activity
Approximately a quarter of US adults meet the physical 
activity guidelines for Americans.1 The 2018 physical ac-
tivity guidelines for Americans and the 2019 American 
College of Cardiology/American Heart Association guide-
line on the primary prevention of CVD recommend that all 
adults, including those with chronic conditions or disabili-
ties who are able, accumulate at least 150 to 300 min-
utes of moderate-intensity physical activity per week.2,60 
This equates to 20 to 30 minutes of brisk walking per day. 
Additional health benefits are gained from physical activity 
beyond this level.61 It is also recommended that muscle-
strengthening activities are done on ≥2 days per week.60

A positive dose-response relationship exists between 
all-cause mortality and the combination of increased sit-
ting time and decreased physical activity. However, the 
all-cause mortality risk associated with being sedentary 
(ie, sitting for >8 hours per day) and physically inactive 
(<5 minutes of moderate-intensity activity per day) is 
substantially greater (HR, 1.59 [95% CI, 1.52–1.66]) 
than being sedentary and engaging in 25 to 35 minutes 
per day (HR, 1.27 [95% CI, 1.21–1.33]), 50 to 65 min-
utes per day (HR, 1.13 [95% CI, 1.07–1.19]), or 60 to 
75 minutes per day (HR, 1.04 [95% CI, 0.99–1.10]) of 
moderate-intensity physical activity; similar trends are 
observed for these physical activity levels across levels 
of sitting time (<4, 4–6, 6–8 hours per day).62 Thus, the 
greatest magnitude of all-cause mortality risk reduction 
is observed in sedentary adults who start engaging in 
some physical activity, although all adults will benefit 
from being more active.

Table 3. Dietary Changes That May Assist With Meeting Dietary Recommendations

Starting the conversation: diet screener  
component* Reasonable target change† Example of realistic small substitutions‡

1.  Fast food meals or snacks/mo ↓ 1 fast food meal/wk Replace with a prepared food from a supermarket or a homemade meal

2.  Servings of fruit/d ↑ 1 serving/d Eat fresh, frozen, or canned fruit (without added sugar) as a snack

3.  Servings of vegetables/d ↑ 1 serving/d Add fresh, frozen, or canned vegetables (without added salt) to a  
main meal

4.  Regular sodas, juices, or other sugary 
beverages/d

↓ 1 sugary beverage/d Replace a regular soda with water, seltzer, tea, or coffee

5.  Servings of beans, nuts, chicken, or 
fish/wk

↑ Fish/seafood by 1 serving/wk Replace fast food entrée or processed meat (eg, ham) sandwich with 
tuna fish sandwich

6.  Regular snack chips or crackers/wk ↓ 1 serving/wk Replace 1 serving of chips or crackers with unsalted nuts

7.  Desserts and other sweets/wk ↓ 1 serving/wk Replace 1 sugary sweet or dessert with fruit or a handful of unsalted nuts

8.  Use of butter and/or intake of animal fat Decrease use as a seasoning Replace butter with vegetable oil and herbs and spices

Reduce intake of visible animal fat Choose lean cuts of meat or remove visible fat before eating

9.  Use of salt in cooking or at the table Decrease use as a seasoning Replace with herbs and spices

10.  Alcoholic beverages Men: ≤2 drinks/d

Women: ≤1 drink/d56

Replace with noncaloric beverages, eg, sparkling water, seltzer

*An example of a brief nutrition behavior assessment tool. Modified from Paxton et al53 with permission. Copyright © 2011, Elsevier.
†Reasonable target changes in consumption. Adapted from Mozaffarian and Capewell57 with permission. Copyright © 2011, BMJ Publishing Group Ltd.
‡Example of realistic small substitutions. Reproduced from Kahan and Manson58 with permission. Copyright © 2017, American Medical Association. All rights 

reserved.

D
ow

nloaded from
 http://ahajournals.org by on M

arch 11, 2023



Circulation. 2021;144:e495–e514. DOI: 10.1161/CIR.0000000000001018 December 14, 2021 e503

Kris-Etherton et al Healthy Lifestyle Promotion in Clinical Settings

CLINICAL STATEM
ENTS 

AND GUIDELINES

Interventions to increase physical activity reduce all-
cause and CVD mortality, and incident myocardial infarc-
tion.63–65 In addition, physical activity as a therapeutic 
intervention is cost-effective66 and as efficacious as com-
mon CVD medications.67,68 As a result, exercise-based 
cardiac rehabilitation is a recommended therapy follow-
ing myocardial infarction (Class 1, Level of Evidence B).69 
Given the extensive benefits of physical activity, counseling 
by clinicians to increase physical activity is recommended.70 
A meta-analysis showed that patients who received phy-
sician counseling to increase physical activity levels had a 
42% greater likelihood of being more active compared with 
no intervention (number needed to treat=12).71 However, 
as few as one-third of clinicians talk to their patients about 
physical activity.72 It is notable that physicians who are active 
themselves are more likely to discuss physical activity with 
their patients.73 Therefore, it is recommended that clinicians 
both counsel their patients on physical activity and also be 
active themselves, not only to be an effective role model, but 
to derive the health benefits of physical activity.70 Next, we 
summarize how the 5A Model can be used by clinicians to 
promote patient engagement in physical activity.

1.  Assess: Assessment of patient physical levels 
should be considered a vital sign and assessed at 
every visit and documented in the patient’s medi-
cal record. The following 2 simple questions provide 
adequate information and take only a few minutes.74

• On average, how many days per week do you 
engage in moderate or greater physical activ-
ity (increases your heart rate or makes you 
breathe harder than normal, eg, a brisk walk)?

• On those days, how many minutes do you 
engage in activity at this level?

The answers should be documented, and the ap-
proximate total number of minutes per week of at 
least moderate physical activity, as well. The clini-
cian may also ask questions related to exercise 
safety (eg, experiences of chest pain or dizziness 
while exercising previously) and physical limitations 
(eg, injuries, joint pain) to inform individualized abili-
ty-focused physical activity counseling.

2.  Advise: For those patients who are not meeting the 
physical activity recommendations, discussion should 
continue on the benefits of regular physical activ-
ity with emphasis on the long-term (risk reduction) 
and immediate (psychological well-being, increased 
energy) benefits. The patient’s readiness to increase 
their physical activity levels should be determined. 
Discussion should include the patient’s perceptions 
of physical activity, and lifetime experience with phys-
ical activity, including any physical limitations or safety 
issues. The 2018 physical activity guidelines for 
Americans includes suggestions for how individuals 
with chronic diseases and disabilities can meet the 
physical activity recommendations.60 The Exercise 
is Medicine initiative, managed by the American 

College of Sports Medicine, aims to make physical 
activity assessment and promotion a standard in clin-
ical care and has a number of resources and exercise 
prescription templates for clinicians available on their 
website.75 For patients reporting adequate physical 
activity, the importance of maintaining their physical 
activity levels should be reinforced.

3.  Agree: The SMART framework should be used to 
help guide physical activity goal setting with a par-
ticular focus on activity frequency, intensity, dura-
tion, and type/modality. Shared decision-making 
with the patient should form the basis of the goal-
setting discussion. The patient should be guided to 
focus on the process of physical activity behavior 
and identify the types of physical activity they enjoy 
or may enjoy (eg, competitive, recreational, social, 
solitary, outdoors, indoors, utilitarian); the best physi-
cal activity for any individual is the one the person 
will do. A common misconception is that physical 
activity needs to be a focused and continuous bout. 
Bouts, or episodes, of moderate-to-vigorous physi-
cal activity of any duration contribute to total physi-
cal activity levels.60 Tasks such as gardening, various 
household chores, and active transport contribute 
to activity levels. The clinician should discuss with 
the patient how physical activity can be incorpo-
rated into the patient’s lifestyle and simple ways to 
increase physical activity such as taking the stairs, 
walking to meetings, and parking further from their 
destination, with attention to the patient’s abilities.

4.  Assist: Work with the patient to identify potential 
barriers and challenges to increasing physical activ-
ity and brainstorm solutions. This should take into 
account the resources and access to opportunities 
for physical activity in their community (eg, commu-
nity centers, sidewalks, safety, parks). Identify pos-
sible social support that may assist the patient with 
increasing their activity in their household, social 
networks or within the community. Some patients 
may find various wearable devices or health and 
fitness apps helpful (see Use of Technology for 
Behavior Change section in this science advisory).

5. Arrange: Arrange for ongoing follow-up and con-
tinue to assess physical activity levels at subsequent 
visits. Attention should be given to patients who are 
new to being active and those who may overdo 
physical activity, because this can lead to overuse 
injuries. Long-term maintenance of physical activ-
ity can be a challenge, so continue to encourage 
the patient and make them aware that any increase 
in physical activity is beneficial. Identify community 
groups such as Walk with a Doc76 with which the 
patient can engage or consider starting this pro-
gram into your clinical setting. In addition, patients 
may be referred to a clinical exercise program or 
an exercise professional such as a kinesiologist or 
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physical therapist. Consider using technology-sup-
ported follow-up such as telephone and video con-
ferencing for increased patient convenience.

Tobacco Product Use
Herein, we define tobacco products as cigarettes, 
cigarette tobacco, roll-your-own tobacco, smokeless 
tobacco products, electronic cigarettes (e-cigarettes) 
or electronic nicotine delivery systems, cigars, hookah 
(also called waterpipe tobacco), pipe tobacco, nico-
tine gels, and dissolvables, which is consistent with the 
scope of the US Food and Drug Administration regula-
tory authority.77 Tobacco product use is a leading cause 
of death and disability in the United States.78 In 2018, 
19.7% of US adults >18 years of age used any tobac-
co product and nearly 4% reported use of ≥2 tobacco 
products.79 Approximately 14% of US adults reported 
cigarette smoking, 3.9% used cigars, 1% used pipe/
water pipes/hookah, 3.2% used e-cigarettes, and 2.4% 
used smokeless tobacco. Tobacco product use was 
higher in males (26%), adults with a General Educa-
tion Development Certificate (41%), those with lower 
household income (<$35 000 per year; 26%), gay/
lesbian/bisexual adults (29%), individuals covered by 
Medicaid (28%), uninsured (30%), or with serious psy-
chological stress (37%).79 In youth, tobacco product use 
has been declining with the exception of e-cigarettes. In 
2019, 47% of high school students and 20% of middle 
school students reported ever using e-cigarettes, and 
current use was reported by 28% of high school stu-
dents and 11% of middle school students.80

Clinicians play a critical role in tobacco product cessa-
tion because they interface with >80% of tobacco prod-
uct users each year. Brief advice from a clinician to quit 
using tobacco products increases the likelihood that a 
patient will quit and remain a nonuser 12 months later.81 
The 5A Model is recommended for engaging patients in 
tobacco product cessation.27,82,83 Motivational interview-
ing increases the likelihood of tobacco cessation versus 
brief advice or usual care (risk ratio, 1.26 [95% CI, 1.16-
136]); delivery by a primary care physician (risk ratio, 
3.49 [95% CI, 1.53–7.94]) or in a shorter session (<20 
minutes; risk ratio. 1.69 [95% CI, 1.34–2.12]) further 
increases the effectiveness.84

The 2019 AHA/ACC guideline for the primary pre-
vention of CVD states there is Class 1 Level of Evi-
dence A that tobacco product use should be assessed 
and recorded for all adults at every health care visit.2 
Furthermore, adults using tobacco products should be 
firmly advised to quit, and offered cessation treatment 
with the option to refuse treatment.85 A case-control 
analysis from the National Lung Cancer Screening 
Trial found that 1 year after lung screening, >75% of 
patients reported being asked by their physician about 
smoking (Assess) and being advised to stop smok-

ing (Advise); however, only 56% reported that their 
physician talked to them about how to quit (Assist), 
and 10% suggested a follow-up appointment or call 
about quitting smoking (Arrange).86 In this study, physi-
cian delivery of Assist and Arrange increased patient 
odds of quitting by 40% and 46%, respectively, after 
adjustment for demographic factors, nicotine depen-
dence score, and quit motivation score. This analysis 
underscores the importance of delivering the final 2 
As, which clinicians do at lower rates than the first 3 
As. Next, we describe how to implement the 5A Model 
for smoking cessation.

1. Assess: Ask about and document in the medi-
cal record a patient’s tobacco product use status 
at every visit, including type of use (eg, cigarettes, 
cigars, e-cigarettes), degree, and frequency (eg, 
use duration and times of use per day/week). For 
former tobacco product users, assess the risk for 
relapse. Two simple questions that may be used to 
initially assess tobacco product use82 are:

• Do you smoke cigarettes?
• Do you use any tobacco products?

Tobacco product use may not be openly reported, or 
patients may not identify as users (eg, smoker), so 
asking about tobacco product use in multiple ques-
tions may improve disclosure.2,85 A question like the 
following may assist in tobacco product use assess-
ment: “Have you used any tobacco products in the 
past 30 days, even a puff?” If the patient answers 
“yes,” they should be considered a current tobacco 
product user. The patient’s motivation to quit, pre-
vious quit attempts, perceived confidence in their 
 ability to quit, and tobacco product use by other 
members of the household or within social networks 
may be included in the assessment.85

2. Advise: Clinicians should clearly and strongly con-
vey the importance of tobacco product cessation. 
Advice should be delivered in a nonjudgmental, 
supportive manner, and personalized to focus on 
the health benefits or other potentially motivating 
benefits (eg, financial savings, being a role model, 
or other social reasons) of quitting.

3. Agree: For all patients using tobacco products, a 
goal for cessation should be discussed. Depending 
on where the patient is in the behavior change 
process, the patient may not be ready to make an 
attempt to quit, but may be willing to reduce fre-
quency of use, attend a behavioral support program, 
use a community-based support program (eg, tele-
phone Quitline, smokefree.gov, becomeanex.org), or 
take-home resources to read. For patients ready to 
attempt to quit, a goal quit date should be agreed 
on, ideally within 2 to 4 weeks.82,85

4.  Assist: Clinicians should provide patients with appro-
priate treatment options to assist with achieving the 
agreed-on goal. This may include pharmacological 
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therapy and assistance to identify a local tobacco 
cessation program or service. USPSTF concluded 
that, at present, evidence is insufficient to recom-
mend e-cigarettes for tobacco cessation in adults.27 
The 2018 ACC expert consensus decision pathway 
on tobacco cessation treatment provides detailed 
guidance on how to assist patients and implement 
evidence-based therapies and considerations for 
special patient populations.85

5. Arrange: A plan for follow-up should be arranged 
because the risk of relapse is high for tobacco 
users. The risk of relapse is highest in the first few 
days and weeks after making a quit attempt so fol-
low-up contact should be made within 2 to 4 weeks 
either in person, by phone, or through the patient 
portal if using electronic health records.85

Sleep
Inadequate sleep duration and sleep disorders are in-
creasingly being recognized as risk factors for CVD. For 
the first time, the 2019 AHA heart and stroke statistics 
included a sleep section,87 and it was recommended in 
the 2016 AHA scientific statement on sleep duration 
and quality that sleep behavior be addressed as part of 
efforts to promote ideal cardiovascular health.88 That sci-
entific statement concluded that both short (<7 hours per 
night) and long (≥9 hours per night) sleep duration and 
sleep disorders (eg, sleep-disordered breathing, insom-
nia) are adversely associated with CVD risk in adults.88

The American Academy of Sleep Medicine and the 
Sleep Research Society recommend that adults sleep for 
≥7 hours per night on a regular basis.89 Approximately 
20% of adults have a sleep duration <7 hours per night 
based on 2015–2016 National Health and Nutrition 
Examination Survey data.1 Furthermore, a 2014 analysis 
of the Behavioral Risk Factor Surveillance System found 
that 65% of US adults have adequate sleep duration (≥7 
and <9 hours per night).90 Approximately 31% of US men 
and 17% of women 30 to 70 years of age have obstruc-
tive sleep apnea, defined as least 5 respiratory events per 
hour.91 Next, we summarize how clinicians can identify 
and assist patients that have inadequate sleep duration. 
Clinical practice guidelines for the diagnosis and man-
agement of several sleep disorders, including obstructive 
sleep apnea92,93 and chronic insomnia,94 are available from 
the American Academy of Sleep Medicine95 and should 
be followed if a patient presents with a sleep disorder, 
because this is beyond the scope of this science advisory.

1.  Assess: Ask about a patient’s usual duration of 
sleep, including daily bedtime and wakeup times, 
and how they perceive their quality of sleep. In addi-
tion, assessing for risk of obstructive sleep apnea, 
questions related to snoring (or partner-reported 
snoring), and excessive daytime somnolence should 
be asked. If the patient is a shift worker, then 

information should be obtained about their work-
ing hours and sleeping pattern to assess the actual 
duration and quality of sleep. The following 4 ques-
tions from the Pittsburgh Sleep Quality Index96 may 
be used to assess usual sleeping habits:

• During the past month, when have you usually 
gone to bed at night?

• During the past month, how long has it usually 
taken you to fall asleep each night?

• During the past month, when have you usually 
gotten up in the morning?

• During the past month, how many hours of 
actual sleep did you get at night? (This may be 
different from time in bed.)

2. Advise: If a patient has an inadequate sleep dura-
tion, they should be advised about the importance of 
adequate sleep. Advice should focus on the health 
benefits but may also include other potential moti-
vators such as positive effects on mood, psychologi-
cal health, cognitive performance, and reduced pain 
symptoms.97

3. Agree: In consultation with the patient, a goal for mod-
ifying sleep habits should be agreed on. This may be 
related to establishing a regular bedtime and wakeup 
time to increase sleep duration from the patient’s 
current duration, which can be gradually increased 
to achieve the sleep recommendation. If the patient 
is not ready to change their sleep habits, a goal to 
monitor sleep timing and feelings of wakefulness and 
alertness could be established to increase aware-
ness of sleep behavior. If a patient has difficulty falling 
asleep or staying asleep, the goal may be related to 
establishing habits that facilitate sleep98 (Table 4).

Table 4. Strategies to Establish Healthy Sleep Habits

Establish a consistent sleep schedule. Keep the same wake-up and bed-
time every day, even on weekends or during vacations

Set a bedtime that is early enough to enable at least 7 h of sleep

Only go to bed when feeling sleepy

If you do not fall asleep after 20 min, get out of bed

Establish a relaxing bedtime routine

Use your bed only for sleep and sex

Make your bedroom quiet and relaxing. Keep the room at a comfortable, 
cool temperature

Limit exposure to bright light in the evenings

Turn off electronic devices at least 30 min before bedtime

Do not eat a large meal before bedtime. If hungry at night, choose a light, 
healthy snack

Exercise regularly

Avoid consuming caffeine in the late afternoon or evening

Avoid consuming alcohol before bedtime

Reduce your fluid intake before bedtime

Adapted from the American Academy of Sleep Medicine98 with permission. 
Copyright © 2020, American Academy of Sleep Medicine.
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4. Assist: Once a specific goal is agreed on, the cli-
nician should assist the patient in developing an 
action plan to facilitate achieving the sleep goal. 
This will include discussing the patient’s potential 
barriers to achieving the sleep goal.

5. Arrange: Patients experiencing sleeping difficulties 
may be referred to a sleep center, sleep medicine 
physician, or behavioral sleep medicine specialist 
for further evaluation and management.99

CONSIDERATIONS FOR PSYCHOLOGICAL 
HEALTH AND WELL-BEING WHEN 
COUNSELING PATIENTS ABOUT 
LIFESTYLE-RELATED BEHAVIOR CHANGE
The definition of ideal cardiovascular health does not 
currently include components related to psychologi-
cal health or well-being; however, direct and indirect 
links between psychological health and well-being are 
increasingly being realized.100–102 Depression is associ-
ated with increased risk of CVD morbidity and mortality, 
and recommendations for screening, referral, and treat-
ment have previously been published by the AHA and 
endorsed by the American Psychiatric Association.103 To 
facilitate depression screening, most electronic health 
record systems have depression screening instruments 
embedded at the point of care. Anxiety,104 posttraumatic 
stress disorder,105 and other psychological conditions in-
cluding chronic psychological stress are associated with 
increased CVD risk.106,107 Diagnosis and management of 
psychological conditions should be part of CVD risk re-
duction efforts, as summarized previously.107

The absence of psychological conditions does not 
necessarily indicate well-being. Emerging evidence sug-
gests that psychological well-being defined by charac-
teristics such as life purpose, personal growth, positive 
emotion, life satisfaction, happiness, and optimism affect 
CVD risk.21,101,102,108 Although psychological well-being 
may directly affect neurobiological processes to lower 
CVD risk, it may also indirectly act to affect CVD-related 
health behaviors.101,102,108 The interrelations between psy-
chological well-being and engagement in health behav-
iors will be the focus herein.

Consideration of patients’ psychological well-being 
should underpin counseling for lifestyle-related behav-
ior change. Positive psychological well-being, in par-
ticular,  defined by the domains of optimism,109 positive 
emotion,110 and life satisfaction,111 is associated with a 
greater likelihood of ideal cardiovascular health (includ-
ing ideal health behaviors). These associations are likely 
bidirectional because greater engagement in healthy 
behaviors (eg, physical activity) can improve psycho-
logical well-being (eg, reduced stress and depression). 
Therefore, as part of behavior change counseling for 
increased adherence to healthy lifestyle behaviors, con-
sideration should be given to psychological well-being. 
Table 5 provides some examples of questions clinicians 
can use to evaluate psychological well-being as part of 
lifestyle-related behavior change.

Psychological well-being may also reduce the like-
lihood of experiencing adverse amounts of stress or 
lessen the CVD-related effects of stress.101,102 Chronic 
stress is defined as a cumulative result of repeated or 
prolonged stress exposure.112 Greater stress levels are 
associated with smoking, poor diet, and a sedentary life-

Table 5. Questions to Evaluate Psychological Well-Being as Part of Lifestyle-Related Behavior Change Counseling

Characteristic Questions clinicians can use for patient evaluation (ASSESS)

Questions clinicians can use to identify potential 
well-being or stress-related barriers to lifestyle 
change (ASSIST)

Psychological well-being

 Optimism Do you expect that good things will happen for you in the future? How do you think things will go with trying to 
_____________?

How do you think things will go with your health in the future?  

 Positive affect or life satisfaction How often do you experience pleasure or happiness in your life? How do you think ______ will make you feel?

Are you satisfied with how your life has gone and how you have 
lived it?

How do you think _____will affect your life?

 Gratitude What, if anything, do you have to feel grateful for in your life?  

Do you ever feel grateful about your health? Tell me about that.  

 Leveraging personal strengths What are your greatest strengths and skills? How do you think your strengths and skills will help 
you with __________?

When have you applied your best skills to improving your health?  

Stress

 Stress On a scale of 1 to 10, how would you rate your feelings of stress 
today (or over the past few months)? Can you tell me about why 
you chose___?

How do you think _______will affect your stress lev-
els?

Adapted from Kubzansky et al101 with permission. Copyright © 2018, Elsevier.
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style, although these lifestyle factors alone do not com-
pletely explain the increased risk of CVD with stress, 
which underscores the importance of reducing stress to 
lower risk of CVD.106 Common stressors include those 
related to employment, caregiving, finances, or social 
isolation/loneliness.112 In addition, social determinants 
of health or unmet social needs may also be causes of 
stress that can be addressed in clinical practice.113,114 
The 2019 American College of Cardiology/American 
Heart Association guideline on the primary prevention 
of CVD includes a Class 1 (strong) recommendation 
that social determinants of health should inform optimal 
implementation of treatment recommendations for CVD 
prevention.2 In an accompanying science advisory we 
have described how social determinants of health and 
unmet social needs can be addressed as part of lifestyle-
related behavior change.114a

In Table 5, we present a question clinicians can 
ask to identify patients experiencing stress. In some 
cases, greater engagement in healthy lifestyle behav-
iors (healthy diets, increased physical activity and ade-
quate sleep) may reduce stress. Meditation, progressive 
muscle relaxation, mindfulness-based stress reduction, 
and cognitive behavioral therapy have been shown to 
reduce stress.107,115 Referral to mindfulness-based pro-
grams and positive psychological interventions may 
assist with stress reduction.101 Furthermore, patients 
may be referred to other health care professionals as 
appropriate, for example, a social worker, counselor, or 
psychologist.

USE OF TECHNOLOGY FOR BEHAVIOR 
CHANGE
To assist in brief patient-centered counseling for health 
behavior change, clinicians may leverage health tech-
nologies with which patients are engaged. In 2019, 96% 
of US adults owned a cell phone, and the vast majority 
(81%) owned a smartphone.116 Disparities across age, 
sex, race/ethnicity, income, education, or urban/rural in-
habitance are not observed with cell phone ownership 
(all >91%). Greater variation is observed in smartphone 
ownership, although it is generally >70% across demo-
graphic categories; ownership is lower in adults ≥65 
years of age (53%) and in adults with less than a high 
school education (66%). As the population ages, the per-
centage that owns a smartphone is likely to increase.

Health/wellness smartphones applications (apps) are 
among the most downloaded and expanding app cat-
egories. In 2017, 55% of the most downloaded health/
wellness apps had sensor technology (smartphone sen-
sors, wearables, vital sign sensors)117 many of which 
measure physical activity. In 2019, 21% of US adults 
reported using a smart watch or fitness tracker; greater 
use was reported in women (25%), Hispanic adults 

(26%), higher-income earners (31%), and adults with a 
higher education level (25%–27%).118 Therefore, in the 
United States, smartphones are ubiquitous, health apps/
tracking technologies are widely available, and devices 
such as smart watches and fitness tracker are increas-
ing in popularity. These technologies offer considerable 
potential for patient self-monitoring, goal setting, and 
empowerment, and may assist clinicians in assessing 
lifestyle-related behaviors and nudging behavior change 
toward healthier patterns.

A major challenge in harnessing this rapidly evolving 
technology for behavior change is the lack of empirical 
evidence, quality control, and regulation119; the number 
and diversity of health technologies (apps, wearables) 
available make it difficult for clinicians to stay informed. 
Therefore, the focus of this section will be to summarize 
the most recent evidence for health technologies that 
patients may be using (commercially available), and to 
outline how clinicians can incorporate the use of health 
technology into patient-centered counseling with the 
intent of improving lifestyle-related behavior change 
using the 5A Model.

In 2017, ≈50% of all downloaded wellness-related 
health apps were focused on exercise and fitness 
(physical activity).117 The second edition of the physi-
cal activity guidelines for Americans highlighted the 
potential role of pedometers and other wearable 
activity monitors, in combination with behavioral strat-
egies such as goal setting and coaching, to increase 
physical activity by providing direct user feedback.60 
Recent systematic reviews suggest physical activity 
apps with or without a wearable connection mod-
estly increase physical activity, in particular, in the 
short term (up to 3 months).120,121 A systematic review 
of 15 studies showed that using a physical activity 
app alone or one that connects users to web-based 
social networking platforms (eg, Facebook, Twitter), 
increased physical activity in terms of daily steps, min-
utes of exercise, or reducing sedentary behavior.121 
Higher levels of engagement were observed when the 
app was connected to existing social networking plat-
forms. These findings suggest that using a physical 
activity app that facilitates social support may assist 
with changing physical activity behaviors.

The evidence base for commercially available health 
apps focused on nutrition and smoking cessation is 
limited. The 2015 AHA scientific statement on mobile 
health for CVD prevention concluded that there was no 
empirical evidence for the efficacy of commercially avail-
able smartphone apps for smoking cessation.122 More 
recently, a Cochrane Review that included 5 randomized 
controlled trials, concluded that smartphone apps do not 
improve the likelihood of smoking cessation compared 
with lower-intensity smoking cessation support; the evi-
dence was rated as very low certainty.123 Limited evi-
dence currently exists for the effectiveness of apps for 
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self-monitoring of dietary intake124 or changing dietary 
intake.125

As summarized, the development and proliferation of 
health technologies has outpaced research, and, for the 
majority of commercially available health technologies that 
may assist with lifestyle-related behavior change, evidence 
is lacking. Thus, for clinician-led behavior change coun-
seling, it is more pertinent to gather information about a 
patient’s current health technology usage and how their 
current usage may be leveraged for behavior assessment, 
goal measurement/monitoring, and motivating behavior 
change. This will enable the clinician to incorporate the 
patient’s chosen health technology into behavior change 
counseling, if appropriate. A brief description of how health 
technologies may fit into the 5A Model follows.

1. Assess: As part of the patient assessment, a 
question(s) about health technology usage may be 
included to determine whether a patient is currently 
using or has access to any health technology. If a 
patient is using health technology, the clinician may 
ask the patient if this could be used in the assess-
ment of the patient’s behavior, because health tech-
nologies may provide a more objective assessment 
or longer-term data about habitual patterns than 
questionnaires. Data from wearables or smartphone 
apps that track daily step counts, minutes of physical 
activity, or other activity-related data, may be used 
to assess current physical activity levels.14 Similarly, 
sleep data, dietary intake, and other health behav-
iors may be tracked by using health technologies.

2. Advise: If data from health technology were used 
to assess the patient’s behavior in the first A, these 
data may be used to describe and reinforce the 
patient’s health risk and why behavior change is 
needed. If the patient indicates they have access to 
health technology but are not currently using it, the 
clinician can explore why and may encourage use.

3. Agree: If the patient is currently using a health tech-
nology, the development of a SMART goal may be, 
in part, framed around the technology being used 

(or the technology may have this functionality built 
in). For example, the specific goal may be based on 
a behavior that the patient is currently measuring 
using a health technology, enabling measurement 
and monitoring of progress toward the goal. These 
data could then be used to inform the realistic and 
achievable parts of the goal (Table 6).

4. Assist: The effectiveness of sustained long-term 
self-monitoring in lifestyle-related behavior change is 
well-established.22 Many health technologies have the 
capability for self-monitoring and enable progress to 
be tracked in real time, which may serve as a motivator 
for behavior change.126 However, at present, there are 
no specific commercial health technologies that are 
recommended for lifestyle-related behavior change in 
clinical practice. Some progress toward understand-
ing the clinical utility of commercial technologies that 
measure physical activity has been made.

In the 2018 AHA scientific statement on rou-
tine assessment and promotion of physical activ-
ity in healthcare settings, 23 consumer-orientated 
wearable activity monitors were identified that offer 
potential for integration into health care settings.14 
Substantial variation in the validity, ability to assess 
compliance with physical activity guidelines, patient 
feasibility, and incorporation of behavior change 
strategies was observed in these wearable activity 
monitors; this underscores the challenges associated 
with the clinician’s prescription of a particular device.

5.  Arrange: If a patient is using a particular health tech-
nology and this has been incorporated into any of 
the previous 4 As, the clinician can describe how this 
health technology could be reviewed at the follow-
up appointment, if appropriate (eg, reviewing physical 
activity levels from a wearable or app). Incorporating 
the information into the patient’s medical record can 
facilitate follow-up discussions. Although not the 
focus of this section on commercially available tech-
nology, evidence-based electronic interventions are 
becoming increasingly available and may be appro-
priate for patient referral.

SUMMARY AND CONCLUSIONS
This science advisory presents pragmatic strategies, 
based on the 5A Model, that clinicians and other health 
care professionals can use to counsel their patients at all 
levels of CVD risk about health behaviors strongly linked 
to CVD risk, including diet, physical activity, tobacco prod-
uct use, and sleep. In addition, the need for prioritization in 
health behavior change counseling and consideration of 
psychological well-being and patients’ use of technology 
has been described. Greater promotion of healthy lifestyle 
behaviors represents a substantial opportunity to inform 
patients about the importance of a healthy lifestyle. For 
effective behavior change to be realized, more intensive 

Table 6. Example of Developing a SMART Goal for Physical 
Activity Using a Wearable Activity Monitor, Smartphone That 
Measures Steps, or a Fitness Tracker

1.   Assess usual daily step count: For a patient who daily tracks steps, 
count the number of steps taken on several ordinary days.

2.   Ask the patient what a realistic, achievable increase in their daily step 
count is: This could be made up of a short-term, medium-term, or lon-
ger-term goal. For example, a daily increase in step count (short term), 
with a goal to gradually increase the number of total daily steps each 
week (medium term), until the daily step goal is reached (longer term).

3.   SMART* goal example: To increase my daily step count (usual daily step 
count 4000 steps) by 1000 steps/d, and each week increase my daily 
step count goal by 500 steps, until I reach my goal of 7000 steps/d.

This process may be modified to create a SMART goal for minutes of walking 
or other physical activity.

*SMART goals are specific, measurable, achievable, realistic, and timed.
Adapted from the Physical Activity Guidelines for Americans, 2nd edition.60
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lifestyle counseling than typically occurs in clinical settings 
is required. Clinicians, however, play a key role in initiating 
the behavior change process, motivating patients to con-
sider behavior change, and referring their patient to inten-
sive lifestyle counseling/programs and specialized health 
care professionals. Greater attention to healthy lifestyle 
behaviors during each routine clinician visit will assist in 
advancing the cardiovascular health of the population.

ARTICLE INFORMATION
The American Heart Association makes every effort to avoid any actual or poten-
tial conflicts of interest that may arise as a result of an outside relationship or a 
personal, professional, or business interest of a member of the writing panel. Spe-
cifically, all members of the writing group are required to complete and submit a 
Disclosure Questionnaire showing all such relationships that might be perceived 
as real or potential conflicts of interest.

This advisory was approved by the American Heart Association Science Ad-
visory and Coordinating Committee on June 1, 2021, and the American Heart 
Association Executive Committee on June 21, 2021. A copy of the document is 

available at https://professional.heart.org/statements by using either “Search for 
Guidelines & Statements” or the “Browse by Topic” area. To purchase additional 
reprints, call 215-356-2721 or email Meredith.Edelman@wolterskluwer.com.

The American Heart Association requests that this document be cited as fol-
lows: Kris-Etherton PM, Petersen KS, Després J-P, Anderson CAM, Deedwania P, 
Furie KL, Lear S, Lichtenstein AH, Lobelo F, Morris PB, Sacks FM, Ma J; on be-
half of the American Heart Association Council on Lifestyle and Cardiometabolic 
Health; Council on Cardiovascular and Stroke Nursing; Stroke Council; Council on 
Clinical Cardiology; Council on Arteriosclerosis, Thrombosis and Vascular Biology; 
and Council on Hypertension. Strategies for promotion of a healthy lifestyle in 
clinical settings: pillars of ideal cardiovascular health: a science advisory from the 
American Heart Association. Circulation. 2021;144:e495–e514. doi: 10.1161/
CIR.0000000000001018

The expert peer review of AHA-commissioned documents (eg, scientific 
statements, clinical practice guidelines, systematic reviews) is conducted by the 
AHA Office of Science Operations. For more on AHA statements and guidelines 
development, visit https://professional.heart.org/statements. Select the “Guide-
lines & Statements” drop-down menu, then click “Publication Development.”

Permissions: Multiple copies, modification, alteration, enhancement, and/or 
distribution of this document are not permitted without the express permission of 
the American Heart Association. Instructions for obtaining permission are located 
at https://www.heart.org/permissions. A link to the “Copyright Permissions Re-
quest Form” appears in the second paragraph (https://www.heart.org/en/about-
us/statements-and-policies/copyright-request-form).

Disclosures

Writing Group Disclosures

Writing group 
member Employment Research grant

Other 
research 
support

Speakers’ 
bureau/
honoraria

Expert 
witness

Ownership 
interest

Consultant/
advisory 
board Other

Penny M.  
Kris-Etherton

Pennsylvania State University None None None None None None None

Kristina S.  
Petersen

Texas Tech University None None None None None None None

Jean-Pierre  
Després

VITAM - Centre de recherche en 
santé durable (Canada)

Canadian Institutes 
of Health Research 
(CIHR) (1 grant PI, 
4 grants co-investi-
gator)†

None None None None None None

Cheryl A.M.  
Anderson

University of California at San 
Diego

None None None None None None None

Prakash  
Deedwania

University of California at San 
Francisco School of Medicine

None None None None None None None

Karen L. Furie Rhode Island Hospital None None None None None None None

Scott Lear Simon Fraser University Faculty of 
Health Sciences

None None None None None None None

Alice H.  
Lichtenstein

Jean Mayer USDA Human Nutri-
tion Research Center on Aging 
at Tufts University Cardiovascular 
Nutrition Laboratory

None None None None None None None

Felipe Lobelo Emory University, Rollins School 
of Public Health

None None None None None None None

Jun Ma University of Illinois Chicago NIH†; VA†; PCORI† None None None None None None

Pamela B. Morris Self-employed Esperion (local PI)* None None None None Amgen*; 
Esperion*

None

Frank M. Sacks Harvard T.H. Chan School of Pub-
lic Health

None None None None None None None

This table represents the relationships of writing group members that may be perceived as actual or reasonably perceived conflicts of interest as reported on 
the Disclosure Questionnaire, which all members of the writing group are required to complete and submit. A relationship is considered to be “significant” if (a) the 
person receives $10 000 or more during any 12-month period, or 5% or more of the person’s gross income; or (b) the person owns 5% or more of the voting stock 
or share of the entity, or owns $10 000 or more of the fair market value of the entity. A relationship is considered to be “modest” if it is less than “significant” under 
the preceding definition.

*Modest.
†Significant.

D
ow

nloaded from
 http://ahajournals.org by on M

arch 11, 2023

mailto:Meredith.Edelman@wolterskluwer.com


December 14, 2021 Circulation. 2021;144:e495–e514. DOI: 10.1161/CIR.0000000000001018e510

Kris-Etherton et al Healthy Lifestyle Promotion in Clinical Settings

CL
IN

IC
AL

 S
TA

TE
M

EN
TS

 
AN

D 
GU

ID
EL

IN
ES

REFERENCES
 1. Virani SS, Alonso A, Aparicio HJ, Benjamin EJ, Bittencourt MS, Callaway 

CW, Carson AP, Chamberlain AM, Cheng S, Delling FN, et al; on behalf 
of the American Heart Association Council on Epidemiology and Preven-
tion Statistics Committee and Stroke Statistics Subcommittee. Heart 
disease and stroke statistics—2021 update: a report from the American 
Heart Association. Circulation. 2021;143:e254–e743. doi: 10.1161/
CIR.0000000000000950

 2. Arnett DK, Blumenthal RS, Albert MA, Buroker AB, Goldberger ZD, Hahn 
EJ, Himmelfarb CD, Khera A, Lloyd-Jones D, McEvoy JW, et al. 2019 ACC/
AHA guideline on the primary prevention of cardiovascular disease: a report 
of the American College of Cardiology/American Heart Association Task 
Force on Clinical Practice Guidelines. Circulation. 2019;140:e596–e646. 
doi: 10.1161/CIR.0000000000000678

 3. Whitlock EP, Orleans CT, Pender N, Allan J. Evaluating primary care behav-
ioral counseling interventions: an evidence-based approach. Am J Prev Med. 
2002;22:267–284. doi: 10.1016/s0749-3797(02)00415-4

 4. Centers for Medicare & Medicaid Services. National Coverage Determination 
(NCD) for Intensive Behavioral Therapy for Cardiovascular Disease (210.11). 
Published online November 8, 2011. Accessed January 4, 2021. https://
www.cms.gov/medicare-coverage-database/details/ncd-details.aspx? 
NCDId=348&ncdver=1&bc=AgAAgAAAAAAA& 

 5. Carroll JK, Fiscella K, Meldrum SC, Williams GC, Sciamanna CN, Jean-Pierre 
P, Morrow GR, Epstein RM. Clinician-patient communication about physical 
activity in an underserved population. J Am Board Fam Med. 2008;21:118–
127. doi: 10.3122/jabfm.2008.02.070117

 6. Carroll JK, Fiscella K, Cassells A, Sanders MR, Williams SK, D’Orazio B, 
Holder T, Farah S, Khalida C, Tobin JN. Theoretical and pragmatic adapta-
tion of the 5As model to patient-centered hypertension counselling. J Health 
Care Poor Underserved. 2018;29:975–983. doi: 10.1353/hpu.2018.0073

 7. Jay M, Gillespie C, Schlair S, Sherman S, Kalet A. Physicians’ use of the 5As 
in counseling obese patients: is the quality of counseling associated with 
patients’ motivation and intention to lose weight? BMC Health Serv Res. 
2010;10:159. doi: 10.1186/1472-6963-10-159

 8. Fitzpatrick SL, Wischenka D, Appelhans BM, Pbert L, Wang M, Wilson DK, 
Pagoto SL; Society of Behavioral Medicine. An evidence-based guide for 
obesity treatment in primary care. Am J Med. 2016;129:115.e1–115.e7. doi: 
10.1016/j.amjmed.2015.07.015

 9. Hivert MF, Arena R, Forman DE, Kris-Etherton PM, McBride PE, Pate RR, 
Spring B, Trilk J, Van Horn LV, Kraus WE; on behalf of the American Heart 
Association Physical Activity Committee of the Council on Lifestyle and 
Cardiometabolic Health; the Behavior Change Committee, a joint committee 
of the Council on Lifestyle and Cardiometabolic Health and the Council on 
Epidemiology and Prevention; the Exercise, Cardiac Rehabilitation, and Sec-

ondary Prevention Committee of the Council on Clinical Cardiology; and the 
Council on Cardiovascular and Stroke Nursing. Medical training to achieve 
competency in lifestyle counseling: an essential foundation for prevention 
and treatment of cardiovascular diseases and other chronic medical condi-
tions: a scientific statement from the American Heart Association. Circula-
tion. 2016;134:e308–e327. doi: 10.1161/CIR.0000000000000442

 10. Aspry KE, Van Horn L, Carson JAS, Wylie-Rosett J, Kushner RF, Lichtenstein 
AH, Devries S, Freeman AM, Crawford A, Kris-Etherton P; on behalf of the 
American Heart Association Nutrition Committee of the Council on Life-
style and Cardiometabolic Health; Council on Cardiovascular and Stroke 
Nursing; Council on Cardiovascular Radiology and Intervention; and Stroke 
Council. Medical nutrition education, training, and competencies to advance 
guideline-based diet counseling by physicians: a science advisory from 
the American Heart Association. Circulation. 2018;137:e821–e841. doi: 
10.1161/CIR.0000000000000563

 11. Lloyd-Jones DM, Hong Y, Labarthe D, Mozaffarian D, Appel LJ, Van Horn 
L, Greenlund K, Daniels S, Nichol G, Tomaselli GF, et al; on behalf of the 
American Heart Association Strategic Planning Task Force and Statistics 
Committee. Defining and setting national goals for cardiovascular health 
promotion and disease reduction: the American Heart Association’s Stra-
tegic Impact Goal through 2020 and beyond. Circulation. 2010;121:586–
613. doi: 10.1161/CIRCULATIONAHA.109.192703

 12. Lichtenstein AH, Appel LJ, Brands M, Carnethon M, Daniels S, Franch HA, 
Franklin B, Kris-Etherton P, Harris WS, Howard B, et al. Diet and lifestyle 
recommendations revision 2006: a scientific statement from the American 
Heart Association Nutrition Committee. Circulation. 2006;114:82–96. doi: 
10.1161/CIRCULATIONAHA.106.176158

 13. Van Horn L, Carson JAS, Appel LJ, Burke LE, Economos C, Karmally W, 
Lancaster K, Lichtenstein AH, Johnson RK, Thomas RJ, et al; on behalf 
of the American Heart Association Nutrition Committee of the Council on 
Lifestyle and Cardiometabolic Health; Council on Cardiovascular Disease 
in the Young; Council on Cardiovascular and Stroke Nursing; Council on 
Clinical Cardiology; and Stroke Council. Recommended dietary pattern 
to achieve adherence to the American Heart Association/American Col-
lege of Cardiology (AHA/ACC) guidelines: a scientific statement from 
the American Heart Association. Circulation. 2016;134:e505–e529. doi: 
10.1161/CIR.0000000000000462

 14. Lobelo F, Young DR, Sallis R, Garber MD, Billinger SA, Duperly J, Hutber A, 
Pate RR, Thomas RJ, Widlansky ME, et al; on behalf of the American Heart 
Association Physical Activity Committee of the Council on Lifestyle and 
Cardiometabolic Health; Council on Epidemiology and Prevention; Council 
on Clinical Cardiology; Council on Genomic and Precision Medicine; Coun-
cil on Cardiovascular Surgery and Anesthesia; and Stroke Council. Rou-
tine assessment and promotion of physical activity in healthcare settings: 
a scientific statement from the American Heart Association. Circulation. 
2018;137:e495–e522. doi: 10.1161/CIR.0000000000000559

Reviewer Disclosures

Reviewer Employment Research grant

Other 
research 
support

Speakers’ 
bureau/
honoraria

Expert 
witness

Ownership 
interest

Consultant/
advisory 
board Other

Karen E. Aspry Brown University None None None None None None None

Roger S. Blumenthal Johns Hopkins 
University

None None None None None None None

Sandra B. Dunbar Emory University NIH NINR (Center grant for 
a P30 for which I am the Pilot 
Administrative Core Leader)*

None None None None Merck* None

Amit Khera UT Southwestern 
Medical Center

None None None None None None None

Eldrin F. Lewis Stanford Uni-
versity

Novartis (clinical trial)† None None None None Dal-Cor†; 
Amgen†

None

Connie White-Williams University of 
Alabama at Bir-
mingham

None None None None None None None

This table represents the relationships of reviewers that may be perceived as actual or reasonably perceived conflicts of interest as reported on the Disclosure 
Questionnaire, which all reviewers are required to complete and submit. A relationship is considered to be “significant” if (a) the person receives $10 000 or more dur-
ing any 12-month period, or 5% or more of the person’s gross income; or (b) the person owns 5% or more of the voting stock or share of the entity, or owns $10 000 
or more of the fair market value of the entity. A relationship is considered to be “modest” if it is less than “significant” under the preceding definition.

*Modest.
†Significant.

D
ow

nloaded from
 http://ahajournals.org by on M

arch 11, 2023



Circulation. 2021;144:e495–e514. DOI: 10.1161/CIR.0000000000001018 December 14, 2021 e511

Kris-Etherton et al Healthy Lifestyle Promotion in Clinical Settings

CLINICAL STATEM
ENTS 

AND GUIDELINES

 15. Bhatnagar A, Maziak W, Eissenberg T, Ward KD, Thurston G, King BA, Sutfin 
EL, Cobb CO, Griffiths M, Goldstein LB, et al; on behalf of the American 
Heart Association Behavioral Change for Improving Health Factors Com-
mittee of the Council on Lifestyle and Cardiometabolic Health and Council 
on Epidemiology and Prevention; Council on Cardiovascular and Stroke 
Nursing; Council on Quality of Care and Outcomes Research; and Stroke 
Council. Water pipe (hookah) smoking and cardiovascular disease risk: 
a scientific statement from the American Heart Association. Circulation. 
2019;139:e917–e936. doi: 10.1161/CIR.0000000000000671

 16. Ockene IS, Miller NH. Cigarette smoking, cardiovascular disease, and 
stroke: a statement for healthcare professionals from the American Heart 
Association. American Heart Association Task Force on Risk Reduction. Cir-
culation. 1997;96:3243–3247. doi: 10.1161/01.cir.96.9.3243

 17. Bhatnagar A, Whitsel LP, Ribisl KM, Bullen C, Chaloupka F, Piano MR, 
Robertson RM, McAuley T, Goff D, Benowitz N; on behalf of the Ameri-
can Heart Association Advocacy Coordinating Committee, Council on 
Cardiovascular and Stroke Nursing, Council on Clinical Cardiology, and 
Council on Quality of Care and Outcomes Research. Electronic ciga-
rettes: a policy statement from the American Heart Association. Circulation. 
2014;130:1418–1436. doi: 10.1161/CIR.0000000000000107

 18. Jensen MD, Ryan DH, Apovian CM, Ard JD, Comuzzie AG, Donato KA, Hu 
FB, Hubbard VS, Jakicic JM, Kushner RF, et al. 2013 AHA/ACC/TOS guide-
line for the management of overweight and obesity in adults: a report of the 
American College of Cardiology/American Heart Association Task Force on 
Practice Guidelines and The Obesity Society. Circulation. 2014;129(suppl 
2):S102–S138. doi: 10.1161/01.cir.0000437739.71477.ee

 19. Li Y, Pan A, Wang DD, Liu X, Dhana K, Franco OH, Kaptoge S, Di Angelantonio 
E, Stampfer M, Willett WC, et al. Impact of healthy lifestyle factors on life 
expectancies in the US population. Circulation. 2018;138:345–355. doi: 
10.1161/CIRCULATIONAHA.117.032047

 20. Khera AV, Emdin CA, Drake I, Natarajan P, Bick AG, Cook NR, Chasman DI, 
Baber U, Mehran R, Rader DJ, et al. Genetic risk, adherence to a healthy 
lifestyle, and coronary disease. N Engl J Med. 2016;375:2349–2358. doi: 
10.1056/NEJMoa1605086

 21. Angell SY, McConnell MV, Anderson CAM, Bibbins-Domingo K, Boyle DS, 
Capewell S, Ezzati M, De Ferranti S, Gaskin DJ, Goetzel RZ. The Ameri-
can Heart Association 2030 impact goal: a presidential advisory from 
the American Heart Association. Circulation. 2020;141:e120–e138. doi: 
10.1161/CIR.0000000000000758

 22. Artinian NT, Fletcher GF, Mozaffarian D, Kris-Etherton P, Van Horn L, 
Lichtenstein AH, Kumanyika S, Kraus WE, Fleg JL, Redeker NS. Inter-
ventions to promote physical activity and dietary lifestyle changes for 
cardiovascular risk factor reduction in adults: a scientific statement from 
the American Heart Association. Circulation. 2010;122:406–441. doi: 
10.1161/CIR.0b013e3181e8edf1

 23. Mozaffarian D, Afshin A, Benowitz NL, Bittner V, Daniels SR, Franch HA, 
Jacobs DR Jr, Kraus WE, Kris-Etherton PM, Krummel DA, et al; American 
Heart Association Council on Epidemiology and Prevention, Council on 
Nutrition, Physical Activity and Metabolism, Council on Clinical Cardiology, 
Council on Cardiovascular Disease in the Young, Council on the Kidney 
in Cardiovascular Disease, Council on Peripheral Vascular Disease, and 
the Advocacy Coordinating Committee. Population approaches to improve 
diet, physical activity, and smoking habits: a scientific statement from the 
American Heart Association. Circulation. 2012;126:1514–1563. doi: 
10.1161/CIR.0b013e318260a20b

 24. Spring B, Ockene JK, Gidding SS, Mozaffarian D, Moore S, Rosal MC, 
Brown MD, Vafiadis DK, Cohen DL, Burke LE, et al; American Heart As-
sociation Behavior Change Committee of the Council on Epidemiol-
ogy and Prevention, Council on Lifestyle and Cardiometabolic Health, 
Council for High Blood Pressure Research, and Council on Cardiovas-
cular and Stroke Nursing. Better population health through behavior 
change in adults: a call to action. Circulation. 2013;128:2169–2176. doi: 
10.1161/01.cir.0000435173.25936.e1

 25. US Preventive Services Task Force; Krist AH, Davidson KW, Mangione 
CM, Barry MJ, Cabana M, Caughey AB, Donahue K, Doubeni CA, Epling 
JW Jr, Kubik M, et al. Behavioral counseling interventions to promote a 
healthy diet and physical activity for cardiovascular disease prevention 
in adults with cardiovascular risk factors: US Preventive Services Task 
Force recommendation statement. JAMA. 2020;324:2069–2075. doi: 
10.1001/jama.2020.21749

 26. US Preventive Services Task Force; Grossman DC, Bibbins-Domingo K, 
Curry SJ, Barry MJ, Davidson KW, Doubeni CA, Epling JW Jr, Kemper AR, 
Krist AH, Kurth AE, et al. Behavioral counseling to promote a healthful diet 
and physical activity for cardiovascular disease prevention in adults without 

cardiovascular risk factors: US Preventive Services Task Force recommenda-
tion statement. JAMA. 2017;318:167–174. doi: 10.1001/jama.2017.7171

 27. Siu AL; U.S. Preventive Services Task Force. Behavioral and pharmacother-
apy interventions for tobacco smoking cessation in adults, including preg-
nant women: U.S. Preventive Services Task Force recommendation state-
ment. Ann Intern Med. 2015;163:622–634. doi: 10.7326/M15-2023

 28. US Departmentment of Health and Human Services. Office of Health Pro-
motion and Disease Prevention. Healthy People 2020. Nutrition and weight 
status. Accessed June 30, 2020. https://www.healthypeople.gov/2020/
data-search/Search-the-Data#topic-area=3502 

 29. US Department of Health and Human Services. Office of Health Promotion 
and Disease Prevention. Healthy People 2020. Physical activity. Accessed 
June 30, 2020. https://www.healthypeople.gov/2020/topics-objectives/
topic/physical-activity/objectives 

 30. Tibuakuu M, Okunrintemi V, Jirru E, Echouffo Tcheugui JB, Orimoloye OA, 
Mehta PK, DeFilippis AP, Blaha MJ, Michos ED. National trends in cessa-
tion counseling, prescription medication use, and associated costs among 
US adult cigarette smokers. JAMA Netw Open. 2019;2:e194585. doi: 
10.1001/jamanetworkopen.2019.4585

 31. Eckel RH. Preventive cardiology by lifestyle intervention: opportunity 
and/or challenge? Presidential address at the 2005 American Heart As-
sociation Scientific Sessions. Circulation. 2006;113:2657–2661. doi: 
10.1161/CIRCULATIONAHA.106.175744

 32. LeFevre ML; U.S. Preventive Services Task Force. Behavioral counseling to 
promote a healthful diet and physical activity for cardiovascular disease pre-
vention in adults with cardiovascular risk factors: U.S. Preventive Services 
Task Force Recommendation Statement. Ann Intern Med. 2014;161:587–
593. doi: 10.7326/M14-1796

 33. Institute of Medicine (US) Committee on Quality of Health Care in Amer-
ica. Crossing the Quality Chasm: A New Health System for the 21st Cen-
tury. Washington (DC): National Academies Press (US); 2001. https://doi.
org/10.17226/10027

 34. Deci E, Ryan RM. Intrinsic Motivation and Self-Determination in Human Be-
havior. New York: Springer; 1985.

 35. Ryan RM, Deci EL. Self-determination theory and the facilitation of intrinsic 
motivation, social development, and well-being. Am Psychol. 2000;55:68–
78. doi: 10.1037//0003-066x.55.1.68

 36. Centers for Disease Control and Prevention. National Center for Health Sta-
tistics (NCHS). Ambulatory care use and physician office visits. Published 
2016. Accessed January 4, 2021. https://www.cdc.gov/nchs/fastats/
physician-visits.htm 

 37. Kharmats AY, Pilla SJ, Sevick MA. USPSTF recommendations for be-
havioral counseling in adults with cardiovascular disease risk factors: 
are we ready? JAMA Netw Open. 2020;3:e2029682. doi: 10.1001/ 
jamanetworkopen.2020.29682

 38. Warner JJ, Benjamin IJ, Churchwell K, Firestone G, Gardner TJ, Harrington 
RA, Johnson JC, Ng-Osorio J, Rodriguez CJ, Todman L, et al; on behalf 
of the American Heart Association Advocacy Coordinating Committee. Ad-
vancing healthcare reform: the American Heart Association’s 2020 state-
ment of principles for adequate, accessible, and affordable health care: a 
presidential advisory from the American Heart Association. Circulation. 
2020;141:e601–e614. doi: 10.1161/CIR.0000000000000759

 39. Field C, Hungerford DW, Dunn C. Brief motivational interventions: an in-
troduction. J Trauma. 2005;59(3 suppl):S21–S26. doi: 10.1097/01.ta. 
0000179899.37332.8a

 40. Gaster B, Edwards K, Trinidad SB, Gallagher TH, Braddock CH 3rd. Pa-
tient-centered discussions about prostate cancer screening: a real-world 
approach. Ann Intern Med. 2010;153:661–665. doi: 10.7326/0003-4819- 
153-10-201011160-00010

 41. D’Zurilla TJ, Nezu AM, Maydeu-Olivares A. Social problem solving: theory 
and assessment. In: Chang E, D’Zurilla T, Sanna L, eds. Social Problem Solv-
ing: Theory, Research,and Training. American Psychological Association; 
2004:11–27.

 42. Kemp EC, Floyd MR, McCord-Duncan E, Lang F. Patients prefer the meth-
od of “tell back-collaborative inquiry” to assess understanding of medical 
information. J Am Board Fam Med. 2008;21:24–30. doi: 10.3122/jabfm. 
2008.01.070093

 43. Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, Lanas F, McQueen M, 
Budaj A, Pais P, Varigos J, et al; INTERHEART Study Investigators. Effect 
of potentially modifiable risk factors associated with myocardial infarc-
tion in 52 countries (the INTERHEART study): case-control study. Lancet. 
2004;364:937–952. doi: 10.1016/S0140-6736(04)17018-9

 44. Stonerock GL, Blumenthal JA. Role of counseling to promote adherence 
in healthy lifestyle medicine: strategies to improve exercise adherence and 

D
ow

nloaded from
 http://ahajournals.org by on M

arch 11, 2023



December 14, 2021 Circulation. 2021;144:e495–e514. DOI: 10.1161/CIR.0000000000001018e512

Kris-Etherton et al Healthy Lifestyle Promotion in Clinical Settings

CL
IN

IC
AL

 S
TA

TE
M

EN
TS

 
AN

D 
GU

ID
EL

IN
ES

enhance physical activity. Prog Cardiovasc Dis. 2017;59:455–462. doi: 
10.1016/j.pcad.2016.09.003

 45. Taksler GB, Keshner M, Fagerlin A, Hajizadeh N, Braithwaite RS. Person-
alized estimates of benefit from preventive care guidelines: a proof of 
concept. Ann Intern Med. 2013;159:161–168. doi: 10.7326/0003-4819- 
159-3-201308060-00005

 46. Daundasekara SS, Arlinghaus KR, Johnston CA. The Importance of lan-
guage in behavior change. Am J Lifestyle Med. 2019;13:239–242. doi: 
10.1177/1559827619827810

 47. Eckel RH, Jakicic JM, Ard JD, de Jesus JM, Houston Miller N, Hubbard 
VS, Lee I-M, Lichtenstein AH, Loria CM, Millen BE, Nonas CA, Sacks 
FM, Smith SC Jr, Svetkey LP, Wadden TA, Yanovski SZ. 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(suppl 2):S76–S99. doi: 
10.1161/01.cir.0000437740.48606.d1

 48. Jacobson TA, Maki KC, Orringer CE, Jones PH, Kris-Etherton P, Sikand 
G, La Forge R, Daniels SR, Wilson DP, Morris PB, et al; NLA Expert Panel. 
National Lipid Association recommendations for patient-centered manage-
ment of dyslipidemia: part 2. J Clin Lipidol. 2015;9(6 suppl):S1–122.e1. doi: 
10.1016/j.jacl.2015.09.002

 49. Ockene IS, Hebert JR, Ockene JK, Saperia GM, Stanek E, Nicolosi R, 
Merriam PA, Hurley TG. Effect of physician-delivered nutrition counseling 
training and an office-support program on saturated fat intake, weight, 
and serum lipid measurements in a hyperlipidemic population: Worcester 
Area Trial for Counseling in Hyperlipidemia (WATCH). Arch Intern Med. 
1999;159:725–731. doi: 10.1001/archinte.159.7.725

 50. Delichatsios HK, Hunt MK, Lobb R, Emmons K, Gillman MW. EatSmart: ef-
ficacy of a multifaceted preventive nutrition intervention in clinical practice. 
Prev Med. 2001;33(2 pt 1):91–98. doi: 10.1006/pmed.2001.0848

 51. Campbell MK, DeVellis BM, Strecher VJ, Ammerman AS, DeVellis RF, 
Sandler RS. Improving dietary behavior: the effectiveness of tailored mes-
sages in primary care settings. Am J Public Health. 1994;84:783–787. doi: 
10.2105/ajph.84.5.783

 52. Segal-Isaacson CJ, Wylie-Rosett J, Gans K. REAPS (Rapid Eating As-
sessment for Participants - Shortened Version). Accessed July 12, 2020. 
https://epi.grants.cancer.gov/diet/shortreg/instruments/segal-isaacson_
reap-s.pdf#search=reaps 

 53. Paxton AE, Strycker LA, Toobert DJ, Ammerman AS, Glasgow RE. Start-
ing the conversation performance of a brief dietary assessment and inter-
vention tool for health professionals. Am J Prev Med. 2011;40:67–71. doi: 
10.1016/j.amepre.2010.10.009

 54. Vadiveloo M, Lichtenstein AH, Anderson C, Aspry K, Foraker R, Griggs 
S, Hayman LL, Johnston E, Stone NJ, Thorndike AN; on behalf of the 
American Heart Association Council on Lifestyle and Cardiometabolic 
Health; Council on Arteriosclerosis, Thrombosis and Vascular Biology; 
Council on Cardiovascular and Stroke Nursing; Council on Clinical Car-
diology; and Stroke Council. Rapid diet assessment screening tools 
for cardiovascular disease risk reduction across healthcare settings: 
a scientific statement from the American Heart Association. Circ Car-
diovasc Qual Outcomes. 2020;13:e000094. doi: 10.1161/HCQ. 
0000000000000094

 55. Cherpitel CJ. Brief screening instruments for alcoholism. Alcohol Health Res 
World. 1997;21:348–351.

 56. US Department of Agriculture, US Department of Health and Human Ser-
vices. Dietary Guidelines for Americans, 2020–2025. 9th Edition. Published 
2020. Accessed January 2, 2021. https://www.dietaryguidelines.gov 

 57. Mozaffarian D, Capewell S. United Nations’ dietary policies to prevent car-
diovascular disease. BMJ. 2011;343:d5747. doi: 10.1136/bmj.d5747

 58. Kahan S, Manson JE. Nutrition counseling in clinical practice: how clini-
cians can do better. JAMA. 2017;318:1101–1102. doi: 10.1001/jama. 
2017.10434

 59. Kris-Etherton PM, Petersen KS, Velarde G, Barnard ND, Miller M, Ros E, 
O’Keefe JH, Williams K Sr, VanHorn L, Na M, et al. Barriers, opportuni-
ties, and challenges in addressing disparities in diet-related cardiovascu-
lar disease in the United States. J Am Heart Assoc. 2020;9:e014433. doi: 
10.1161/JAHA.119.014433

 60. Physical Activity Guidelines for Americans. 2nd ed. US Department of Health 
and Human Services; 2018.

 61. Lear SA, Hu W, Rangarajan S, Gasevic D, Leong D, Iqbal R, Casanova A, 
Swaminathan S, Anjana RM, Kumar R, et al. The effect of physical activity 
on mortality and cardiovascular disease in 130 000 people from 17 high-
income, middle-income, and low-income countries: the PURE study. Lancet. 
2017;390:2643–2654. doi: 10.1016/S0140-6736(17)31634-3

 62. Ekelund U, Steene-Johannessen J, Brown WJ, Fagerland MW, Owen 
N, Powell KE, Bauman A, Lee IM; Lancet Physical Activity Series 2 Ex-
ecutive Committee; Lancet Sedentary Behaviour Working Group. Does 
physical activity attenuate, or even eliminate, the detrimental association 
of sitting time with mortality? A harmonised meta-analysis of data from 
more than 1 million men and women. Lancet. 2016;388:1302–1310. doi: 
10.1016/S0140-6736(16)30370-1

 63. Oldridge NB, Guyatt GH, Fischer ME, Rimm AA. Cardiac rehabilitation af-
ter myocardial infarction. Combined experience of randomized clinical trials. 
JAMA. 1988;260:945–950. doi: 10.1001/jama.1988.03410070073031

 64. O’Connor GT, Buring JE, Yusuf S, Goldhaber SZ, Olmstead EM, Paffenbarger 
RS Jr, Hennekens CH. An overview of randomized trials of rehabilitation 
with exercise after myocardial infarction. Circulation. 1989;80:234–244. 
doi: 10.1161/01.cir.80.2.234

 65. Anderson L, Oldridge N, Thompson DR, Zwisler AD, Rees K, Martin N, Taylor 
RS. Exercise-based cardiac rehabilitation for coronary heart disease: Co-
chrane systematic review and meta-analysis. J Am Coll Cardiol. 2016;67:1–
12. doi: 10.1016/j.jacc.2015.10.044

 66. Oldridge N, Taylor RS. Cost-effectiveness of exercise therapy in patients with 
coronary heart disease, chronic heart failure and associated risk factors: a 
systematic review of economic evaluations of randomized clinical trials. Eur 
J Prev Cardiol. 2019;27:1045–1055. doi: 10.1177/2047487319881839

 67. Naci H, Ioannidis JP. Comparative effectiveness of exercise and drug 
interventions on mortality outcomes: metaepidemiological study. BMJ. 
2013;347:f5577. doi: 10.1136/bmj.f5577

 68. Naci H, Salcher-Konrad M, Dias S, Blum MR, Sahoo SA, Nunan D, Ioannidis 
JPA. How does exercise treatment compare with antihypertensive medica-
tions? A network meta-analysis of 391 randomised controlled trials assess-
ing exercise and medication effects on systolic blood pressure. Br J Sports 
Med. 2019;53:859–869. doi: 10.1136/bjsports-2018-099921

 69. O’Gara PT, Kushner FG, Ascheim DD, Casey DE Jr, Chung MK, de Lemos 
JA, Ettinger SM, Fang JC, Fesmire FM, Franklin BA, et al. 2013 ACCF/AHA 
guideline for the management of ST-elevation myocardial infarction: execu-
tive summary: a report of the American College of Cardiology Foundation/
American Heart Association Task Force on Practice Guidelines. Circulation. 
2013;127:529–555. doi: 10.1161/CIR.0b013e3182742c84

 70. Thompson PD, Buchner D, Piña IL, Balady GJ, Williams MA, Marcus BH, 
Berra K, Blair SN, Costa F, Franklin B. Exercise and physical activity in 
the prevention and treatment of atherosclerotic cardiovascular disease: a 
statement from the Council on Clinical Cardiology (Subcommittee on Exer-
cise, Rehabilitation, and Prevention) and the Council on Nutrition, Physical 
Activity, and Metabolism (Subcommittee on Physical Activity). Circulation. 
2003;107:3109–3116. doi: 10.1161/01.CIR.0000075572.40158.77

 71. Orrow G, Kinmonth AL, Sanderson S, Sutton S. Effectiveness of physi-
cal activity promotion based in primary care: systematic review and me-
ta-analysis of randomised controlled trials. BMJ. 2012;344:e1389. doi: 
10.1136/bmj.e1389

 72. Steen O, Prebtani APH. Physical activity patterns among resident and staff 
physicians in Hamilton teaching hospitals. Can J Gen Intern Med. 2015;10. 
doi: 10.22374/cjgim.v10i1.22

 73. Abramson S, Stein J, Schaufele M, Frates E, Rogan S. Personal exercise habits 
and counseling practices of primary care physicians: a national survey. Clin J 
Sport Med. 2000;10:40–48. doi: 10.1097/00042752-200001000-00008

 74. Sallis R. Developing healthcare systems to support exercise: exercise as 
the fifth vital sign. Br J Sports Med. 2011;45:473–474. doi: 10.1136/ 
bjsm.2010.083469

 75. American College of Sports Medicine. Exercise is Medicine. Accessed July 
16, 2020. https://www.exerciseismedicine.org/ 

 76. Walk with a Doc. Accessed July 16, 2020. https://walkwithadoc.org/ 
 77. US Food and Drug Administration. The facts on the FDA’s new tobacco rule. 

Published 2016. Accessed August 4, 2020. https://www.fda.gov/consum-
ers/consumer-updates/facts-fdas-new-tobacco-rule#:~:text=The FDA 
regulates all tobacco, definition of a tobacco product 

 78. US Burden of Disease Collaborators; Mokdad AH, Ballestros K, Echko 
M, Glenn S, Olsen HE, Mullany E, Lee A, Khan AR, Ahmadi A, Ferrari AJ, 
et al. The state of US health, 1990–2016: burden of diseases, injuries, 
and risk factors among US states. JAMA. 2018;319:1444–1472. doi: 
10.1001/jama.2018.0158

 79. Creamer MR, Wang TW, Babb S, Cullen KA, Day H, Willis G, Jamal A, 
Neff L. Tobacco product use and cessation indicators among adults – 
United States, 2018. Morb Mortal Wkly Rep. 2019;68:1013–1019. doi: 
10.15585/mmwr.mm6845a2

 80. Wang TW, Gentzke AS, Creamer MR, Cullen KA, Holder-Hayes E, 
Sawdey MD, Anic GM, Portnoy DB, Hu S, Homa DM, et al. Tobacco 

D
ow

nloaded from
 http://ahajournals.org by on M

arch 11, 2023



Circulation. 2021;144:e495–e514. DOI: 10.1161/CIR.0000000000001018 December 14, 2021 e513

Kris-Etherton et al Healthy Lifestyle Promotion in Clinical Settings

CLINICAL STATEM
ENTS 

AND GUIDELINES

product use and associated factors among middle and high school stu-
dents – United States, 2019. MMWR Surveill Summ. 2019;68:1–22. doi: 
10.15585/mmwr.ss6812a1

 81. Stead LF, Buitrago D, Preciado N, Sanchez G, Hartmann-Boyce J, Lancaster 
T. Physician advice for smoking cessation. Cochrane Database Syst Rev. 
2013;5:CD000165. doi: 10.1002/14651858.CD000165.pub4

 82. Toolkit for Delivering the 5A’s and 5R’s Brief Tobacco Interventions in Primary 
Care. World Health Organization; 2014. Accessed August 4, 2020. https://
apps.who.int/iris/bitstream/handle/10665/112835/9789241506953_
eng.pdf;jsessionid=B8097B66AB9577345ABB178622682CB3? 
sequence=1

 83. Van Schayck OCP, Williams S, Barchilon V, Baxter N, Jawad M, Katsaounou 
PA, Kirenga BJ, Panaitescu C, Tsiligianni IG, Zwar N, et al. Treating tobacco 
dependence: guidance for primary care on life-saving interventions. Posi-
tion statement of the IPCRG. NPJ Prim Care Respir Med. 2017;27:38. doi: 
10.1038/s41533-017-0039-5

 84. Lindson-Hawley N, Thompson TP, Begh R. Motivational interviewing for 
smoking cessation. Cochrane Database Syst Rev. 2015;3:CD006936. doi: 
10.1002/14651858.CD006936.pub3

 85. Barua RS, Rigotti NA, Benowitz NL, Cummings KM, Jazayeri MA, Morris 
PB, Ratchford EV, Sarna L, Stecker EC, Wiggins BS. 2018 ACC Expert 
Consensus decision pathway on tobacco cessation treatment: a report of 
the American College of Cardiology Task Force on Clinical Expert Consen-
sus Documents. J Am Coll Cardiol. 2018;72:3332–3365. doi: 10.1016/j. 
jacc.2018.10.027

 86. Park ER, Gareen IF, Japuntich S, Lennes I, Hyland K, DeMello S, Sicks 
JD, Rigotti NA. Primary care provider-delivered smoking cessation in-
terventions and smoking cessation among participants in the National 
Lung Screening Trial. JAMA Intern Med. 2015;175:1509–1516. doi: 
10.1001/jamainternmed.2015.2391

 87. Benjamin EJ, Muntner P, Alonso A, Bittencourt MS, Callaway CW, 
Carson AP, Chamberlain AM, Chang AR, Cheng S, Das SR, et al; on 
behalf of the American Heart Association Council on Epidemiology 
and Prevention Statistics Committee and Stroke Statistics Subcommit-
tee. Heart disease and stroke statistics—2019 update: a report from the 
American Heart Association. Circulation. 2019;139:e56–e528. doi: 
10.1161/CIR.0000000000000659

 88. St-Onge M-P, Grandner MA, Brown D, Conroy MB, Jean-Louis G, 
Coons M, Bhatt DL; on behalf of the American Heart Association Obesity, 
Behavior Change, Diabetes, and Nutrition Committees of the Council on 
Lifestyle and Cardiometabolic Health; Council on Cardiovascular Disease in 
the Young; Council on Clinical Cardiology; and Stroke Council. Sleep dura-
tion and quality: impact on lifestyle behaviors and cardiometabolic health: 
a scientific statement from the American Heart Association. Circulation. 
2016;134:e367–e386. doi: 10.1161/CIR.0000000000000444

 89. Watson NF, Badr MS, Belenky G, Bliwise DL, Buxton OM, Buysse D, 
Dinges DF, Gangwisch J, Grandner MA, Kushida C, et al. Recommended 
amount of sleep for a healthy adult: a joint consensus statement of the 
American Academy of Sleep Medicine and Sleep Research Society. Sleep. 
2015;38:843–844. doi: 10.5665/sleep.4716

 90. Liu Y, Wheaton AG, Chapman DP, Cunningham TJ, Lu H, Croft JB. Prevalence 
of healthy sleep duration among adults–United States, 2014. MMWR Morb 
Mortal Wkly Rep. 2016;65:137–141. doi: 10.15585/mmwr.mm6506a1

 91. Peppard PE, Young T, Barnet JH, Palta M, Hagen EW, Hla KM. Increased 
prevalence of sleep-disordered breathing in adults. Am J Epidemiol. 
2013;177:1006–1014. doi: 10.1093/aje/kws342

 92. Kapur VK, Auckley DH, Chowdhuri S, Kuhlmann DC, Mehra R, Ramar 
K, Harrod CG. Clinical practice guideline for diagnostic testing for adult 
obstructive sleep apnea: an American Academy of Sleep Medicine 
Clinical Practice Guideline. J Clin Sleep Med. 2017;13:479–504. doi: 
10.5664/jcsm.6506

 93. Patil SP, Ayappa IA, Caples SM, Kimoff RJ, Patel SR, Harrod CG. Treatment 
of adult obstructive sleep apnea with positive airway pressure: an American 
Academy of Sleep Medicine Clinical Practice Guideline. J Clin Sleep Med. 
2019;15:335–343. doi: 10.5664/jcsm.7640

 94. Schutte-Rodin S, Broch L, Buysse D, Dorsey C, Sateia M. Clinical guideline 
for the evaluation and management of chronic insomnia in adults. J Clin 
Sleep Med. 2008;4:487–504.

 95. American Academy of Sleep Medicine. Practice guidelines. Accessed 
July 10, 2020. https://aasm.org/clinical-resources/practice-standards/ 
practice-guidelines/ 

 96. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh 
Sleep Quality Index: a new instrument for psychiatric practice and research. 
Psychiatry Res. 1989;28:193–213. doi: 10.1016/0165-1781(89)90047-4

 97. Consensus Conference Panel; Watson NF, Badr MS, Belenky G, Bliwise 
DL, Buxton OM, Buysse D, Dinges DF, Gangwisch J, Grandner MA, 
Kushida C, et al. Joint consensus statement of the American Academy of 
Sleep Medicine and Sleep Research Society on the recommended amount 
of sleep for a healthy adult: methodology and discussion. J Clin Sleep Med. 
2015;11:931–952. doi:10.5664/jcsm.4950

 98. American Academy of Sleep Medicine. Healthy sleep habits. Accessed 
July 12, 2020. http://sleepeducation.org/essentials-in-sleep/healthy- 
sleep-habits 

 99. American Academy of Sleep Medicine. Sleep team. Accessed July 12, 
2020. http://sleepeducation.org/the-sleep-team. 

 100. Levine GN, Cohen BE, Commodore-Mensah Y, Fleury J, Huffman 
JC, Khalid U, Labarthe DR, Lavretsky H, Michos ED, Spatz ES, et 
al; on behalf of the American Heart Association Council on Clinical 
Cardiology; Council on Arteriosclerosis, Thrombosis and Vascular 
Biology; Council on Cardiovascular and Stroke Nursing; and Council on 
Lifestyle and Cardiometabolic Health. Psychological health, well-being, 
and the mind-heart-body connection: a scientific statement from the 
American Heart Association. Circulation. 2021;143:e763–e783. doi: 
10.1161/CIR.0000000000000947

 101. Kubzansky LD, Huffman JC, Boehm JK, Hernandez R, Kim ES, Koga 
HK, Feig EH, Lloyd-Jones DM, Seligman MEP, Labarthe DR. Reprint of: 
positive psychological well-being and cardiovascular disease: JACC Health 
Promotion Series. J Am Coll Cardiol. 2018;72(23 pt B):3012–3026. doi: 
10.1016/j.jacc.2018.10.023

 102. Boehm JK, Kubzansky LD. The heart’s content: the association between 
positive psychological well-being and cardiovascular health. Psychol Bull. 
2012;138:655–691. doi: 10.1037/a0027448

 103. Lichtman JH, Bigger JT Jr, Blumenthal JA, Frasure-Smith N, Kaufmann PG, 
Lespérance F, Mark DB, Sheps DS, Taylor CB, Froelicher ES. Depression and 
coronary heart disease: recommendations for screening, referral, and treat-
ment: a science advisory from the American Heart Association Prevention 
Committee of the Council on Cardiovascular Nursing, Council on Clinical 
Cardiology, Council on Epidemiology and Prevention, and Interdisciplinary 
Council on Quality of Care and Outcomes Research. Circulation. 2008;118: 
1768–1775. doi: 10.1161/CIRCULATIONAHA.108.190769

 104. Batelaan NM, Seldenrijk A, Bot M, van Balkom AJ, Penninx BW. Anxiety 
and new onset of cardiovascular disease: critical review and meta-analysis. 
Br J Psychiatry. 2016;208:223–231. doi: 10.1192/bjp.bp.114.156554

 105. Edmondson D, Kronish IM, Shaffer JA, Falzon L, Burg MM. Posttraumatic 
stress disorder and risk for coronary heart disease: a meta-analytic review. 
Am Heart J. 2013;166:806–814. doi: 10.1016/j.ahj.2013.07.031

 106. Cohen BE, Edmondson D, Kronish IM. State of the art review: depres-
sion, stress, anxiety, and cardiovascular disease. Am J Hypertens. 
2015;28:1295–1302. doi: 10.1093/ajh/hpv047

 107. Silverman AL, Herzog AA, Silverman DI. Hearts and minds: stress, anxiety, 
and depression: unsung risk factors for cardiovascular disease. Cardiol Rev. 
2019;27:202–207. doi: 10.1097/CRD.0000000000000228

 108. Sin NL. The protective role of positive well-being in cardiovascular disease: 
review of current evidence, mechanisms, and clinical implications. Curr 
Cardiol Rep. 2016;18:106. doi: 10.1007/s11886-016-0792-z

 109. Hernandez R, Kershaw KN, Siddique J, Boehm JK, Kubzansky LD, 
Diez-Roux A, Ning H, Lloyd-Jones DM. Optimism and cardiovascular 
health: Multi-Ethnic Study of Atherosclerosis (MESA). Health Behav Policy 
Rev. 2015;2:62–73. doi: 10.14485/HBPR.2.1.6

 110. Boehm JK, Chen Y, Qureshi F, Soo J, Umukoro P, Hernandez R, 
Lloyd-Jones D, Kubzansky LD. Positive emotions and favorable cardiovas-
cular health: a 20-year longitudinal study. Prev Med. 2020;136:106103. 
doi: 10.1016/j.ypmed.2020.106103

 111. Boehm JK, Chen Y, Williams DR, Ryff CD, Kubzansky LD. Subjective well-
being and cardiometabolic health: an 8-11 year study of midlife adults. J 
Psychosom Res. 2016;85:1–8. doi: 10.1016/j.jpsychores.2016.03.018

 112. Wirtz PH, von Känel R. Psychological stress, inflammation, and coronary 
heart disease. Curr Cardiol Rep. 2017;19:111. doi: 10.1007/s11886- 
017-0919-x

 113. Havranek EP, Mujahid MS, Barr DA, Blair IV, Cohen MS, Cruz-Flores S, 
Davey-Smith G, Dennison-Himmelfarb CR, Lauer MS, Lockwood DW, et 
al; on behalf of the American Heart Association Council on Quality of 
Care and Outcomes Research, Council on Epidemiology and Prevention, 
Council on Cardiovascular and Stroke Nursing, Council on Lifestyle and 
Cardiometabolic Health, and Stroke Council. Social determinants of risk 
and outcomes for cardiovascular disease: a scientific statement from 
the American Heart Association. Circulation. 2015;132:873–898. doi: 
10.1161/CIR.0000000000000228

D
ow

nloaded from
 http://ahajournals.org by on M

arch 11, 2023



December 14, 2021 Circulation. 2021;144:e495–e514. DOI: 10.1161/CIR.0000000000001018e514

Kris-Etherton et al Healthy Lifestyle Promotion in Clinical Settings

CL
IN

IC
AL

 S
TA

TE
M

EN
TS

 
AN

D 
GU

ID
EL

IN
ES

 114. White-Williams C, Rossi LP, Bittner VA, Driscoll A, Durant RW, Granger BB, 
Graven LJ, Kitko L, Newlin K, Shirey M; on behalf of the American Heart 
Association Council on Cardiovascular and Stroke Nursing; Council on 
Clinical Cardiology; and Council on Epidemiology and Prevention. Addressing 
social determinants of health in the care of patients with heart failure: 
a scientific statement from the American Heart Association. Circulation. 
2020;141:e841–e863. doi: 10.1161/CIR.0000000000000767

 114a. Kris-Etherton PM, Petersen KS, Després J-P, Braun L, de Ferranti SD, Furie 
KL, Lear SA, Lobelo F, Morris PB, Sacks FM; on behalf of the American 
Heart Association Council on Lifestyle and Cardiometabolic Health; Council 
on Cardiovascular and Stroke Nursing; Stroke Council; Council on Clinical 
Cardiology; Council on Arteriosclerosis, Thrombosis and Vascular Biology; 
and Council on Hypertension. Special considerations for healthy lifestyle 
promotion across the life span in clinical settings: a science advisory 
from the American Heart Association. Circulation. 2021;144:e515–e532.  
doi: 10.1161/CIR.0000000000001014

 115. Levine GN, Lange RA, Bairey-Merz CN, Davidson RJ, Jamerson K, 
Mehta PK, Michos ED, Norris K, Ray IB, Saban KL; on behalf of the 
American Heart Association Council on Clinical Cardiology; Council 
on Cardiovascular and Stroke Nursing; and Council on Hypertension. 
Meditation and cardiovascular risk reduction: a scientific statement from 
the American Heart Association. J Am Heart Assoc. 2017;6:e002218. doi: 
10.1161/JAHA.117.002218

 116. Pew Research Center. Mobile fact sheet. Accessed March 26, 2020. 
https://www.pewresearch.org/internet/fact-sheet/mobile/ 

 117. Aitken M, Clancy B, Nass D. The Growing Value of Digital Health: Evidence 
and Impact on Human Health and the Healthcare System. IQVIA Institute for 
Human Data Science; 2017.

 118. Vogels EM. About one-in-five Americans use a smart watch or fitness 
tracker. Pew Research Center. Accessed March 26, 2020. https://
www.pewresearch.org/fact-tank/2020/01/09/about-one-in-five- 
americans-use-a-smart-watch-or-fitness-tracker/ 

 119. US Food & Drug Administration. Policy for device software functions and 
mobile medical applications: guidance for industry and Food and Drug 
Administration staff. Published 2019. Accessed March 26, 2020. https://
www.fda.gov/regulatory-information/search-fda-guidance-documents/
policy-device-software-functions-and-mobile-medical-applications 

 120. Romeo A, Edney S, Plotnikoff R, Curtis R, Ryan J, Sanders I, Crozier A, 
Maher C. Can smartphone apps increase physical activity? Systematic 
review and meta-analysis. J Med Internet Res. 2019;21:e12053. doi: 
10.2196/12053

 121. Petersen JM, Prichard I, Kemps E. A comparison of physical activity mobile 
apps with and without existing web-based social networking platforms: 
systematic review. J Med Internet Res. 2019;21:e12687. doi: 10.2196/ 
12687

 122. Burke LE, Ma J, Azar KMJ, Bennett GG, Peterson ED, Zheng Y, Riley W, 
Stephens J, Shah SH, Suffoletto B, et al; on behalf of the American Heart 
Association Publications Committee of the Council on Epidemiology and 
Prevention, Behavior Change Committee of the Council on Cardiometabolic 
Health, Council on Cardiovascular and Stroke Nursing, Council on 
Functional Genomics and Translational Biology, Council on Quality of 
Care and Outcomes Research, and Stroke Council. Current science on 
consumer use of mobile health for cardiovascular disease prevention: 
a scientific statement from the American Heart Association. Circulation. 
2015;132:1157–1213. doi: 10.1161/CIR.0000000000000232

 123. Whittaker R, McRobbie H, Bullen C, Rodgers A, Gu Y, Dobson R. 
Mobile phone text messaging and app-based interventions for smok-
ing cessation. Cochrane Database Syst Rev. 2019;10:CD006611. doi: 
10.1002/14651858.CD006611.pub5

 124. Payne JE, Turk MT, Kalarchian MA, Pellegrini CA. Defining adherence to 
dietary self-monitoring using a mobile app: a narrative review. J Acad Nutr 
Diet. 2018;118:2094–2119. doi: 10.1016/j.jand.2018.05.011

 125. Milne-Ives M, Lam C, De Cock C, Van Velthoven MH, Meinert E. Mobile 
Apps for Health Behavior Change in Physical Activity, Diet, Drug and 
Alcohol Use, and Mental Health: Systematic Review. JMIR Mhealth Uhealth. 
2020;8:e17046. doi: 10.2196/17046

 126. Riegel B, Moser DK, Buck HG, Dickson VV, Dunbar SB, Lee CS, Lennie 
TA, Lindenfeld J, Mitchell JE, Treat-Jacobson DJ, et al; on behalf of the 
American Heart Association Council on Cardiovascular and Stroke 
Nursing; Council on Peripheral Vascular Disease; and Council on Quality 
of Care and Outcomes Research. Self-care for the prevention and man-
agement of cardiovascular disease and stroke: a scientific statement for 
healthcare professionals from the American Heart Association. J Am Heart 
Assoc. 2017;6:e006997. doi: 10.1161/JAHA.117.006997

D
ow

nloaded from
 http://ahajournals.org by on M

arch 11, 2023




