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Abstract: Lifestyle medicine behaviors such as a healthy diet, physical activity, and tobacco 

avoidance, are the cornerstone of treatment in many chronic disease conditions, especially 

those related to the cardiovascular system. In fact, 80% of premature heart disease, stroke, 

and diabetes may be prevented through modification of these behaviors. The rate-limiting 

step in cardiovascular disease prevention is the implementation and maintenance of healthy 

lifestyle behaviors. The purpose of this paper is to provide and discuss a series of tools and 

strategies that can be used by health care providers to promote health behavior change in 

their practice.
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Lifestyle behavior and cardiovascular risk
In 2000, tobacco use, poor diet, physical inactivity, and alcohol consumption topped the 

list of actual causes of death in the United States.1 Research indicates that up to 80% of 

premature heart disease, stroke, and diabetes may be prevented through improvement 

of these modifiable risk factors.2 Not surprisingly, lifestyle modifications are addressed 

as first-line therapy in the treatment guidelines for many chronic disease conditions, 

especially those relating to the cardiovascular system.3–5

It is important to understand the “potency” or effectiveness of lifestyle behaviors in 

improving chronic disease indicators such as blood pressure, cholesterol, and glucose. 

Table 1 describes how physical activity, nutrition, tobacco cessation, alcohol modera-

tion, stress reduction, and weight loss play a role in the management of hypertension, 

hyperlipidemia, and diabetes.3,4,6–11 Specific definitions regarding each of these lifestyle 

behaviors (eg, exercise frequency and Dietary Approach to Stop Hypertension) can 

be found on the website “Lifestyle is Medicine” at http://lm-rx.com.11 Of note, when 

combined, these behaviors have additive lowering effects on systolic blood pressure, 

low-density lipoprotein cholesterol, and estimated average glucose.

Promotion of behavior change
Changing behavior can be extremely challenging. In 1993, an article published in The 

Journal of the American Medical Association listed the most prominent contributors to 

mortality in the United States as tobacco use, diet and activity patterns, and alcohol.12 

Almost a decade later, in 2000, researchers found the same four lifestyle behaviors 

again topped the list.1 This trend indicates that awareness of the risk associated with 

these behaviors alone is not enough motivation to change the behavior.
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Many theories of behavior change exist. Among the 

most common related to health behavior change are the 

transtheoretical model of behavior change, the health belief 

model, and social cognitive theory. The purpose of this paper 

is to describe several of the most common theories of health 

behavior change and provide a series of tools that can be used 

to apply the theories in clinical practice.

Transtheoretical model of behavior 
change
The transtheoretical model of behavior change was first used 

to describe tobacco use and cessation behavior.13 The model 

describes the continuum of stages in behavior change. The first 

stage is precontemplation, where the change is not being con-

sidered or the subject has no interest in changing the behavior. 

The precontemplation stage precedes the contemplation stage, 

where the change is considered.  Preparation is the stage in 

which options for change are examined.  Preparation is fol-

lowed by the action stage where the new behavior is initiated. 

Action proceeds to either  “maintenance” of the behavior or 

“relapse” to the old  behavior. With each stage of change, a 

different intervention on the part of the health care provider is 

appropriate. During the  precontemplation and contemplation 

stage, the health care provider should reinforce the importance 

of the behavior and provide education on the benefits of chang-

ing the behavior.  During the preparation stage, assistance and 

resources should be provided to aid in successful modification. 

During the action and maintenance stages, positive reinforce-

ment of the behavior should occur. Should the patient enter the 

relapse stage, barriers to behavior change should be identified 

and addressed. Several clinical tools exist that incorporate 

the transtheoretical model, including the 5 As method (ask, 

advise, assess, assign, arrange) and the Readiness Ruler.14,15 

A third tool, the “Readiness” and  “Confidence to Change” 

survey, incorporates concepts from the transtheoretical model 

and is described below.

Health belief model
According to the health belief model, an individual will 

change a behavior if they perceive a personal threat or illness 

secondary to the behavior and believe changing the behavior 

will effectively avert this threat or illness.16 For example, if an 

individual experiences hyperglycemia with cessation of exer-

cise and has a family history of dialysis and kidney transplant 

secondary to uncontrolled diabetes, the individual may have 

increased motivation to restart their exercise routine. The 

threat in this example is hyperglycemia and the possibility of 

kidney failure. The behavior is exercise, which the individual 

believes from personal experience has an effect on blood 

sugar control. Taken together, the threat and the knowledge 

of benefit from exercise may increase motivation on the part 

of the individual to change the behavior. The “Risk Assess-

ment Calculator”, described below, incorporates concepts 

from the health belief model and can be used in a clinical 

setting to promote behavior change by the patient.

Social cognitive theory
Social cognitive theory, specifically social learning theory, sug-

gests that motivation to change behavior is increased when the 

subject believes the behavior is important and has confidence 

that they can successfully change the behavior.17 When applied 

to the aforementioned example, the individual with hyperglyce-

mia is aware that both increased physical activity and reduction 

in carbohydrate consumption can lower blood sugar and reduce 

Table 1 Lifestyle medicine in the treatment of chronic disease

Lifestyle behavior Reduction in systolic  
blood pressure

Reduction in estimated  
average glucose

 Reduction in LDL 
cholesterol (mg/dL)

Regular cardiovascular exercise 4–9 mmHg 19 mg/dL
Regular resistance exercise 18 mg/dL
Adopting DASH eating plan 8–14 mmHg
Limited salt intake 2–8 mmHg
Limited carbohydrate (starch/sugar) intake Up to 100 mg/dL
Increased soluble fiber intake 3%–5%
Increased plant stanol/sterol intake 5%–15%
Decreased saturated fat and dietary  
cholesterol intake

11%–15%

Smoking cessation 3.5 mmHg 1.7%
Limited alcohol intake 2–4 mmHg
Stress reduction 5 mmHg
Weight loss 5–20 mmHg 20 mg/dL 5%–8%

Notes: Data from the website “Lifestyle is Medicine”. Available at: http://lm-rx.com/.11 
Abbreviations: DASH, Dietary Approach to Stop Hypertension; LDL, low-density lipoprotein.
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her risk for kidney disease. Because she has exercised regularly 

in the past, she is confident that she can make this change again, 

but is less confident about reducing her carbohydrate intake. 

Because of the difference in her Confidence to Change the two 

behaviors, the social cognitive theory suggests that she will be 

most successful when initiating exercise because she believes 

she can modify this behavior. This theory is important to con-

sider when developing a lifestyle medicine plan and setting 

patient-specific goals to modify behavior. The “Readiness” 

and “Confidence to Change behavior” questionnaires and the 

“Personalized lifestyle medicine” program incorporate this 

theory and are described in detail below.

Motivational interviewing
Another important behavior change concept lies in the tech-

nique used to deliver appropriate behavior change interven-

tions. Motivational interviewing is a form of patient counseling 

that has been found to be effective in reducing maladaptive 

behaviors and promoting positive health behavior changes.17 

The approach focuses on eliciting a person’s intrinsic motiva-

tion to change, rather than advice-giving or confrontation 

from a health professional authority. Key to this counseling 

technique is displaying empathy, rolling with patient resistance, 

and supporting self-efficacy.18 Displaying empathy can be done 

through reflective listening and by vocally acknowledging the 

difficulty in behavior change. Rolling with resistance involves 

the absence of confrontation and in its place a discussion of 

new perspectives or alternative solutions for barriers to change. 

Finally, supporting self-efficacy can be done through assuring 

the patient that you believe in their ability to make the change. 

Motivational interviewing is a skill set that develops with 

knowledge and practice, and is extremely advantageous in 

effectively using the clinical tools described below.

Behavior change tools
Health care providers need tools to assist patients in making 

healthy lifestyle choices. Described below are examples of 

tools developed to apply behavior change theories practically 

in the clinic setting.

Risk assessment worksheet
The risk assessment worksheet was adapted from the 

Framingham 10-year General Cardiovascular Disease Risk 

Calculator.19 This tool can be used interactively with the 

patient to communicate personal cardiovascular risk and 

facilitate a discussion as to how lifestyle modifications can 

reduce that risk. The risk calculations are sex-specific and 

thus, two separate tools were developed. Figure 1 depicts the 

women’s risk assessment worksheet and Figure 2 depicts the 

men’s risk assessment worksheet.

The worksheet, when used interactively, allows the 

patient to watch as their individual risk factors are scored 

to determine an overall cardiovascular risk score. The 

health care provider should step through each risk factor 

category and identify the associated risk score based on 

the patient’s age, health history, and laboratory values. The 

baseline score for each risk factor should be written under 

the column “Current risk score”. This process illustrates for 

the patient which risk factors are particularly problematic 

(those that carry the highest point value). The sum of the 

individual risk factor scores should be calculated and used 

to determine the patient’s overall cardiovascular risk. This 

cardiovascular risk estimate is communicated as a percentage 

chance of coronary death, myocardial infarction, coronary 

insufficiency, angina, ischemic stroke, hemorrhagic stroke, 

transient ischemic attack, peripheral arterial disease, or heart 

failure in the next ten years. The sum of risk scores can also be 

used to determine a heart or vascular age. The heart/vascular 

age provides an easily understood analogy of risk based on 

decreased life expectancy. The heart/vascular age can be a 

powerful education tool, especially for those patients with 

low health literacy.20

Following calculation of baseline cardiovascular risk and 

heart/vascular age, the health care provider should again 

step though each risk factory category, this time identify-

ing optimal risk scores that could be accomplished through 

adopted and sustained lifestyle medicine behaviors. The 

optimal score for each risk factor category should be writ-

ten under the column “Optimal risk score” and the lifestyle 

behaviors necessary to achieve the optimal risk score should 

be described under the column “Lifestyle medicine recom-

mendations.” This process allows the health care provider to 

start an open discussion about lifestyle behaviors and their 

benefits in chronic disease prevention and treatment as they 

relate directly to the patient being assessed.

Table 2 shows an example of risk calculation using both 

baseline and optimal risk factor scores in a 54-year-old 

woman. As shown, age is a nonmodifiable risk factor and 

the risk scores are thus equal currently and optimally. Total 

cholesterol is already optimized according to treatment 

guidelines and no behavior change is recommended at this 

time.4 High-density lipoprotein cholesterol could be improved 

by initiation of an exercise program. A high-density lipopro-

tein cholesterol increase of only 2 mg/dL would reduce the 

patient’s risk score by one point. Systolic blood pressure is 

one of two major problem areas for this patient. After speak-
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Figure 1 Women’s risk assessment worksheet.
Abbreviations: HDL, high-density lipoprotein cholesterol; CVD, cardiovascular disease.

Women’s risk assessment worksheet

Points Risk factor Current risk score Optimal risk score Lifestyle modification 
recommendations

Age
0 30–34
2 35–39
4 40–44
5 45–49
7 50–54
8 55–59
9 60–64
10 65–69
11 70–74
12 75+

HDL
-2 60+
-1 50–59
0 45–49
1 35–44
2 ,35

Total cholesterol
0 ,160
1 160–199
3 200–239
4 240–279
5 280+

Treated Untreated Systolic blood pressure
-1 -3 ,120
2 0 120–129
3 1 130–139
5 2 140–149
6 4 150–159
7 5 160+

Diagnosed diabetes
0 No
4 Yes

Tobacco use
0 No
3 Yes

Total score
Point total

10 year CVD risk
Heart age

Point total 10 year CVD  
risk

Heart age Point total 10 year CVD  
risk

Heart age Point total 10 year CVD  
risk

Heart 
age

,-1 ,1% ,30 6 3.3% 45 14 11.7% 79

-1 1% ,30 7 3.9% 48 15 13.7% .80
0 1.2% ,30 8 4.5% 51 16 15.9% .80
1 1.5% 31 9 5.3% 55 17 18.5% .80
2 1.7% 34 10 6.3% 59 18 21.5% .80
3 2% 36 11 7.3% 64 19 24.8% .80
4 2.4% 39 12 8.6% 68 20 28.5% .80
5 2.8% 42 13 10% 73 21+ .30% .80
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Figure 2 Men’s risk assessment worksheet.
Abbreviations: HDL, high-density lipoprotein cholesterol; CVD, cardiovascular disease.

Men’s risk assessment worksheet

Points Risk factor Current risk score Optimal risk score Lifestyle modification 
recommendations

Age
0 30–34
2 35–39
5 40–44
6 45–49
8 50–54
10 55–59
11 60–64
12 65–69
14 70–74
15 75+

HDL
-2 60+
-1 50–59
0 45–49
1 35–44
2 ,35

Total cholesterol
0 ,160
1 160–199
2 200–239
3 240–279
4 280+

Treated Untreated Systolic blood pressure
0 -2 ,120
2 0 120–129
3 1 130–139
4 2 140–159
5 3 160+

Diagnosed diabetes
0 No
3 Yes

Tobacco use
0 No
4 Yes

Total score
Point total

10 year CVD risk
Heart age

Point total 10 year CVD  
risk

Heart age Point total 10 year CVD  
risk

Heart age Point total 10 year CVD  
risk

Heart 
age

,-2 ,1% ,30 5 3.9% 40 13 15.6% 64

-2 1.1% ,30 6 4.7% 42 14 18.4% 68

-1 1.4% ,30 7 5.6% 45 15 21.6% 72
0 1.6% 30 8 6.7% 48 16 25.3% 76
1 1.9% 32 9 7.9% 51 17 29.4% .80
2 2.3% 34 10 9.4% 54 18+ .30% .80
3 2.8% 36 11 11.2% 57
4 3.3% 38 12 13.2% 60
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ing with the patient, you determine she is not adherent with 

her antihypertensive medication and has a poor fruit and veg-

etable intake. Through medication adherence and behavior 

changes, such as smoking cessation and improved nutrition, 

the patient could decrease her systolic blood pressure by 

16 mmHg, and in doing so, reduce her risk score by three 

points. The second major problem area for this patient is her 

tobacco use, which adds three points to her total risk score. 

Through cessation of tobacco, she could eliminate those 

points and improve her blood pressure. Through lifestyle 

(initiating exercise, medication adherence, improved nutri-

tion, and tobacco cessation), this patient could reduce her 

risk score from 17 to 10 points which reduces her 10-year 

cardiovascular risk from 18.5% to 6.3% and her heart age 

from .80 to 59 years of age.

The risk assessment worksheet was modeled from health 

belief model concepts. The calculation of risk percentage and 

heart/vascular age demonstrates a direct health threat to the 

patient, namely, a cardiovascular disease event. Calculating 

the optimal risk score and showing the patient how lifestyle 

can help to achieve optimal scores reinforces the concept that 

changing the behavior will successfully avert the risk of heart 

disease. This tool provides excellent risk assessment educa-

tion and when used as a part of a cardiovascular risk reduc-

tion program can be used successfully to motivate behavior 

change.21

Readiness and Confidence to Change 
surveys
As discussed previously, several clinical tools are  available 

that apply the concepts of the transtheoretical model 

of  behavior change in a practical way. The Readiness 

and  Confidence to Change surveys incorporate both the 

 transtheoretical model and social cognitive theory to 

enhance the quality of information derived from using the 

tool.

The Readiness survey assesses the patient’s stage of 

behavior change while the Confidence to Change survey 

assesses the patient’s level of self-efficacy to adopt or 

sustain the behavior. The surveys can be tailored to assess 

any set of behaviors desired. For example, in an endocri-

nology clinic, annual influenza vaccinations, foot and eye 

examinations, regular self-monitoring of blood glucose, 

medication adherence, and carbohydrate counting may be 

the key behaviors in the management of diabetes included 

in the survey, while salt restriction, increased fruit and 

vegetable intake, reduced stress, smoking cessation, and 

regular exercise are the behaviors assessed in an hyperten-

sion clinic.

With each behavior, the patient is asked to determine 

how “ready” they are to incorporate the behavior into their 

lifestyle using the following scale:22 

(5) No interest in this lifestyle behavior at this time; 

(4) Thinking about implementing this lifestyle behavior 

sometime in the next few months;

(3) Plan to implement this lifestyle behavior sometime in the 

next few months; 

(2) Recently (within the previous 6 months) began this life-

style behavior; 

(1) Have been maintaining this lifestyle behavior for 6+ 

months.

Next, the patient is asked to rate their level of confidence 

to incorporate the same list of behaviors into their lifestyle 

using the following scale:22 

Table 2 Women’s risk assessment example

Risk factor Patient data Current risk score Optimal risk score Lifestyle recommendations

Age, years 54 7 7 N/A
Total cholesterol 189 mg/dL 1 1 Cholesterol is well controlled, no 

additional lifestyle modifications 
necessary at this time

HDL cholesterol 43 mg/dL 1 0 Increased physical activity for an 
HDL goal of 45 mg/dL

Systolic blood pressure 145 mmHg (treated) 5 2 Medication adherence, smoking 
cessation and improved nutrition 
for a SBP goal of 129 mmHg

Smoking status Smoker 3 0 Smoking cessation
Diagnosis of diabetes? No 0 0 N/A

Total 17 10

Cardiovascular disease risk 18.5% 6.3%

Heart/vascular age .80 59

Abbreviations: HDL, high-density lipoprotein; SBP, systolic blood pressure.
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(3) Very confident; 

(2) Somewhat confident; 

(1) Not very confident.

Following completion of the surveys, the health care 

 provider can assess the responses. Behaviors that are listed 

in the maintenance stage with high confidence of continuing 

should be positively reinforced. If the patient is maintaining a 

behavior, but only somewhat confident or not very confident 

about sustaining the behavior, a conversation should occur 

regarding the patient’s lack of confidence and strategies should 

be developed to overcome any barriers identified through the 

conversation. Research indicates an individual will have the 

greatest success incorporating a behavior that they are both 

ready and confident to change.15,19 Using this knowledge, the 

provider can encourage the early adoption of a behavior the 

patient is ready and confident to  implement. Research also 

suggests that, with success, the patient may be more confident 

to make a change they felt less sure about at baseline.24 Use 

of the Readiness and Confidence to Change surveys helps the 

health care professional to determine which lifestyle behaviors 

to target first for optimal success.  Behaviors that the patient is 

not interested in or not confident in adopting should also be 

discussed. This conversation should include the benefits that 

may be gained from initiation of the behavior as well as the 

risks associated with maintenance of the current behavior. The 

questionnaires can be administered at baseline to direct lifestyle 

medicine programming and at follow-up to detect progress and 

changes in readiness or confidence of behavior change.

Development of a personalized lifestyle 
medicine program
After identifying problem areas and discussing possible life-

style medicine treatment solutions, a formal plan of action 

should be developed. The health care professional should 

direct this process, but do so interactively, considering 

feedback from the patient.

It is well accepted that conscious goals affect action, but 

there is little consensus on the best method of goal setting in 

clinical practice.24 A review by Bodenheimer and Handley 

found that, in the health care setting, goal-setting research 

favors specific proximal goals formulated collaboratively 

with the patient rather than vague long-term goals set by 

the clinician alone.24 The SMART (Specific, Measurable, 

Attainable, Relevant, Time) goal setting technique is one 

method that includes each of these characteristics.

When setting a goal it is best to be specific about the 

objective. Rather than set a goal to improve blood pressure, 

which is unclear and ambiguous, a more specific goal may 

be to consume eight or more fruit and vegetable servings 

each day to reduce blood pressure. This goal is specific and 

measurable, ie, the second characteristic of a SMART goal. 

The patient can keep a food log and track the number of fruit 

and vegetable servings consumed daily. A measurable goal 

allows the patient to see whether or not they are making 

progress toward or meeting their goal, as well as assist them 

in keeping on track. The third characteristic of a SMART 

goal is ensuring the goal is attainable. This component incor-

porates the idea of self-efficacy. If the patient is currently 

consuming only one serving of produce daily, it may not 

be realistic to set a goal to increase this amount to eight or 

more servings daily. Instead it may be more realistic to set 

the goal for something more attainable, like three or more 

servings daily to start. This smaller change may increase 

the patient’s level of confidence in achieving the goal and, 

thus, improve the chance of success. The goal must also 

be relevant. Recognizing that the patient wants to decrease 

their blood pressure and educating them that a nutrition 

plan with increased fruit and vegetables has been shown 

to do so, increases the relevancy of this goal to the patient 

and increases the motivation to modify the behavior. The 

last component of a SMART goal is setting a time-specific 

goal. As stated previously, setting a proximal goal seems 

to be more effective than setting a distal goal. This target 

date or deadline helps the patient focus on completing the 

goal with a sense of urgency and does not allow the patient 

to put off completion for a later date. Using the SMART 

technique, an appropriate goal for this patient to lower blood 

pressure would be, “By the end the month, I will consistently 

consume three or more fruit and vegetable servings daily as 

recorded in my nutrition diary. By the sixth month, I will 

have increased my produce intake to six servings daily and 

by the end of the year I will be consuming eight or more 

fruit and vegetable servings each day.”

Self-care monitoring tools
Self-care monitoring is an important piece of the behavior 

change process. Self-monitoring not only increases personal 

awareness of behavior and its effect on health indicators, but 

also enlists joint participation in behavior modification on 

the part of the patient. Literature exists suggesting that self-

monitoring in itself is therapeutic and, through the process 

of self-monitoring, desired behavior increases and undesired 

behavior decreases.25,26 The type of self-monitoring tool 

depends on the patient’s unique history and goals, but may 

include a food diary, lifestyle journal, pedometer, home blood 

pressure monitor, and/or glucometer.
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The habit of recording food consumption has been cor-

related with successful weight loss.26 Food diaries vary in 

complexity and may include calorie count and nutritional 

breakdown or simply track the number of fruit and vegetable 

servings consumed daily. Food diaries can be used in com-

bination with glucometer readings or home blood pressure 

logs to help patients appreciate how nutrition can improve 

or worsen blood sugar and blood pressure.

Lifestyle journals track a variety of behaviors and can be 

tailored to fit individual goals. Categories to be monitored in 

a lifestyle journal may relate to nutrition, physical activity, 

sleep, stress, alcohol consumption, and tobacco use. As stated 

previously, tracking food consumption can lead to weight 

loss. The same study found that tracking physical activity 

increases the amount of exercise completed and can also lead 

to successful weight loss.27 Increases in physical activity and 

decreases in body mass index were also observed in people 

who wear pedometers, another effective self-monitoring 

tool.28

Although they are not lifestyle behaviors, weight, blood 

pressure, and blood sugar can also be logged in a lifestyle 

journal. Tracking glucose, blood pressure, and weight in com-

bination with lifestyle behaviors can help identify patterns 

between lifestyle and health indicators as well as reinforce 

targeted behaviors when positive changes are observed. In 

addition to identifying lifestyle-related patterns in biometric 

data, regular use of glucometers and home blood pressure 

monitors has been shown to increase disease control and may 

decrease disease-related morbidity and mortality.29–31

Table 3 lists examples of lifestyle behaviors and health 

indicators that could be tracked using a personalized lifestyle 

journal. When creating a personalized lifestyle journal, 

monitoring parameters should be selected to correspond 

with the individualized SMART goals described above. Each 

SMART goal is measurable, and the log should represent the 

method for measuring progress towards goal achievement.

Conclusion
Modifiable lifestyle behaviors, including tobacco use, poor 

nutrition, and lack of physical activity, continue to top the 

list of actual causes of death in the United States. Chang-

ing these behaviors could prevent a majority of premature 

chronic disease cases. Behavior change, however, is a com-

plex process and can be frustrating to both the patient and 

the health care professional. Several tools exist to assist in 

this process. Many of the tools described above practically 

apply one of three common health behavior change theories 

(the transtheoretical model of behavior change, the health 

belief model, and social cognitive theory). Use of these 

tools in clinical practice may increase the rate of success 

in modifying lifestyle behaviors, and in effect, reduce car-

diovascular risk.
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