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In Brief
People with diabetes are at much higher risk for cardiovascular disease (CVD) 
than the average population. Evidence-based, prioritized, and strategic man-
agement of CVD risk factors among people with diabetes is necessary for 
the improvement of its burden on disability, morbidity, mortality, and high 
health care costs. Risk factors for diabetes and CVD are similar, and most can 
be effectively decreased by lifestyle modification. Medical nutrition therapy 
and other lifestyle recommendations for CVD prevention and treatment are 
discussed.

Prevention and Treatment of Cardiovascular Disease in 
People With Diabetes Through Lifestyle Modification: 
Current Evidence-Based Recommendations

Lifestyle modification is effective in 
the improvement of many cardiovas-
cular risk factors,1,2 and among those 
at high risk for cardiovascular disease 
(CVD), the benefits of lifestyle modifi-
cation are proportionally higher.3 Risk 
assessment for primary prevention of 
CVD and stroke should include regu-
larly updated family history, smoking 
status, food and nutrition patterns, 
alcohol intake, physical activity, blood 
pressure, body mass index (BMI), 
waist circumference, pulse, fasting 
serum lipoprotein profile (or total and 

HDL cholesterol if fasting is unavail-
able), and fasting blood glucose.4 
People with diabetes are at a three- to 
fourfold increased risk for CVD, and 
this increase is particularly evident 
in younger age groups and women. 
Diabetes has been designated as a 
“CVD risk equivalent—that is, per-
sons with diabetes have the equivalent 
CVD risk as persons with preexisting 
CVD and no diabetes.”1 Both diabetes 
and CVD are challenging to the inter-
disciplinary health care team. 
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Evidence-based, prioritized, and 
strategic management of CVD risk 
factors among people with diabetes 
is necessary for the improvement of 
its burden on disability, morbidity, 
mortality, and high health care costs. 
Overall, CVD accounts for > 35% of 
all deaths in the United States, which 
in 2004 was at a rate of 2,400 people 
dying each day in the general popula-
tion, 17% of them being < 65 years 
of age.5 Pathogenic processes and 
risk factors for diabetes and CVD are 
similar, and most patients with type 2 
diabetes die prematurely from a car-
diovascular event.6 CVD is also among 
the most preventable health problems 
in the nation.5 Therefore, the strategic 
use of evidence-based practice guide-
lines can improve practitioners’ efforts 
towards prevention and treatment of 
CVD among people with diabetes. 

Hypertension affects nearly one in 
three adults in the United States,7,8 and 
it has been argued that hypertension 
management is most crucial for people 
with diabetes based on epidemiologi-
cal analyses and randomized clinical 
trials.1 Hypertension is defined as sys-
tolic blood pressure ≥ 140 mmHg or 
diastolic blood pressure ≥ 90 mmHg 
or current use of an antihyperten-
sive medicine.9 Lifestyle factors that 
may lower blood pressure are sodium 
restriction; weight reduction or physi-
cal activity programs; and reduction of 
excessive alcohol intake.3 Every routine 
diabetes visit should include a blood 
pressure measurement, and if values 
are 130–139 mmHg for systolic blood 
pressure or 80–89 mmHg for diastolic 
blood pressure, lifestyle modification 
should be promoted, without drug 
therapy. Drug therapy along with life-
style modifications should be started at  
≥ 140 mmHg for systolic blood pres-
sure or ≥ 90 mmHg for diastolic blood 
pressure.1

To assist  prac t it ioners ,  the 
American Dietetic Association has 
developed the Evidence Analysis 
Library (EAL).10 These evidence-based 
nutrition practice guidelines for vari-
ous topics, diseases, and conditions 
address important nutrition practice 
questions and can be found at the 
American Dietetic Association’s EAL 
Web site (www.adaevidencelibrary.
org). Access to the executive summary 
of recommendations in the EAL Web 
site is open to the general public, but 
more details are available to registered 
dietitians (RDs) and other profession-
als who are members of the American 

Dietetic Association or the American 
Association of Diabetes Educators and 
to other EAL subscribers. The recom-
mendations in the EAL Web site are 
graded as strong, fair, weak, con-
sensus, and insufficient evidence. An 
in-depth explanation of these ratings is 
available on the EAL Web site.10 

Cardioprotective Medical Nutrition 
Therapy 
Lifestyle changes improve the lipid 
profile of people with diabetes and 
should be a priority among these indi-
viduals.1 Lipid profiles improve when 
there is a reduction of saturated fat 
and cholesterol intake, weight loss 
when appropriate, and an increase in 
dietary fiber and physical activity.1,11 

In terms of medical nutrition therapy 
(MNT) to prevent CVD for people 
with diabetes, it is important to note 
the following: an optimal combination 
of macronutrients to prevent CVD has 
not been determined and may not even 
exist; it varies according to individual 
circumstances.2,12

The American Diabetes Association 
(ADA) and the American Dietetic 
Association have published nutrition 
therapy recommendations and inter-
ventions that are very similar but use 
different processes.2,12 A comparison of 
these recommendations is available at 
www.dce.org/links/jada/00448.htm. 
The American Dietetic Association’s 
evidence-based nutrition practice 
guidelines (EBNPG) use a format 
adopted from Guidelines Elements 
Model and criteria established by the 
National Guidelines Clearinghouse, 
which is a database of evidence-based 
clinical practice guidelines created by 
the Agency for Healthcare Research 
and Quality.13,14 Quality criteria from 
the Appraisal of Guidelines Research 
and Evaluation Instrument are used as 
the basis for development and as the 
evaluation tool before publication.15

To answer the question, “What 
is the evidence supporting specific 
nutrition interventions in studies of 
a minimum 1-year duration for the 
prevention of CVD in people with 
diabetes?,” the American Dietetic 
Association EBNPG reviewed a 
total of 12 studies and concluded 
that nutrition interventions such as a 
Mediterranean dietary pattern and 
multifactorial nutrition interventions 
reduce the risk for the development of 
CVD.2 To answer the question, “What 
is the evidence supporting specific 
nutrition interventions in the treatment 

of CVD in people with diabetes?,” 21 
studies were reviewed. Table 1 lists the 
American Dietetic Association EBNPG 
recommendations for the prevention 
and treatment of CVD in people with 
diabetes.2,11,16 

Physical Activity
A physically active lifestyle is known 
to have a key role in health promo-
tion and chronic disease prevention.17 
Physical activity is vital to diabetes 
management,18,19 not only because of 
its beneficial effects on weight manage-
ment and blood glucose management, 
but also because of its role in reducing 
cardiovascular risk factors and all-
cause mortality.20 MNT and aerobic 
exercise have been shown to reduce 
blood pressure and improve lipids and 
are integral components of glucose and 
weight management.21,22 MNT and 
aerobic exercise are also predictors of 
age-specific mortality and cardiovas-
cular event rates.1 Beneficial effects 
on cardiovascular risk from physi-
cal activity are likely to be related to 
improvements in insulin sensitivity and 
are independent of weight loss.19

People with diabetes, to reduce their 
risk of CVD, need at least 150 minutes 
of moderate-intensity aerobic physical 
activity per week or at least 90 minutes 
of vigorous aerobic exercise per week 
(30–60 minutes on most, or prefer-
ably all, days of week), in addition to 
an increase in daily lifestyle activities, 
which can include gardening, house-
hold work, or even walking breaks 
during the workday.1 

Stress
Although increasing evidence links 
the risk of cardiovascular disease 
with environmental and psychosocial 
factors, research is still not conclu-
sive about how it contributes to heart 
disease risk,23 or how stress manage-
ment and other forms of psychological 
intervention for people with heart 
disease reduce risk for another CVD 
incident or even help with anxiety or 
depression.24

Tobacco
An estimated 34.7% of all deaths 
resulting from cigarette smoking are 
related to CVD.25 Because cigarette 
smoking significantly increases the risk 
for developing atherosclerosis, hyper-
tension, and stroke, and it is the most 
important preventable cause of prema-
ture death in the United States, proper 
interventions for smoking cessation 



191Diabetes Spectrum Volume 21, Number 3, 2008

Fro
m

 R
esearch to

 P
ractice / C

ard
iovascular D

isease and
 D

iab
etes

are necessary.23 Although prevalence 
of smoking has decreased, people 
with diabetes are likely to smoke at 
the same rate as people without dia-
betes, and physicians do not always 
provide advice on quitting, as reported 
by smokers with diabetes.26

There is evidence that psychologi-
cal smoking cessation interventions 
are effective in the promotion of 
abstinence at 1 year.27 Comprehensive 

tobacco control programs, which 
include mass media campaigns, can be 
effective in changing smoking behav-
ior, but their most effective length and 
intensity has yet to be studied.28

Conclusion
Lifestyle modification is effective in 
the improvement of many cardio-
vascular risk factors. According to 
the American Dietetic Association 

EBNPG, the strongest recommenda-
tions to prevent CVD in people with 
diabetes are the following: 

Cardioprotective nutrition inter-•	
ventions should be implemented in 
the initial series of encounters and 
should include reduction in satu-
rated and trans fats and dietary 
cholesterol and interventions to 
improve blood pressure; nutrition 
plans should be individualized to 

Table 1. American Dietetic Association Type 1 and Type 2 Diabetes Evidence-Based Nutrition 
Practice Guidelines for the Prevention and Treatment of CVD

Recommendations and Ratings

CVD and 
Cardioprotective 
Nutrition Therapy

Cardioprotective nutrition interventions for the prevention and treatment of CVD •	

should be implemented in the initial series of encounters. Strong *
Cardioprotective nutrition interventions include reduction in saturated and •	 trans fats 
and dietary cholesterol and interventions to improve blood pressure. Strong

Cardioprotective 
Nutrition Therapy 
Interventions

The cardioprotective dietary pattern should be individualized to provide a fat intake of •	

25–35% of total calories, < 7% total calories from saturated fat and trans fatty acids, 
and < 200 mg cholesterol per day. This pattern can lower LDL cholesterol up to 16% 
and decrease risk of CVD. Strong
Saturated fat and •	 trans fatty acids should be as low as possible and at a maximum of 
7% of total calories. Individuals at a healthy weight and normal lipid profile should 
replace the saturated fatty acids calories with unsaturated fat and/or complex carbohy-
drates and protein. Strong
Foods containing 25–30 grams of fiber per day should be included, with special empha-•	

sis on soluble fiber sources (7–13 grams). Strong
Omega-3 fatty acids, preferably from marine and plant sources, should be included in a •	

cardioprotective diet if it is according to patients’ preference or places no harm or risk. 
Supplements with 1 gram of EPA and DHA omega-3 can be used for individuals who 
do not eat these food sources. Fair †
Plant sterol and stanol ester–enriched foods consumed two or three times per day, for •	

a total of 2–3 grams per day, may be used in addition to the cardioprotective diet to 
further lower total cholesterol by 4–11% and LDL by 7–15%. Consider according to 
patients’ preferences and whether it places no harm or risk. Strong
Soy protein (26–50 grams per day) in place of animal protein can reduce total choles-•	

terol by 0–20% and LDL by 4–24%. Consider according to patients’ preferences and 
whether it places no harm or risk. Fair
Five ounces of nuts per week may be isocalorically included into the diet. Consider •	

according to patients’ preferences and whether it places no harm or risk. Fair
There is no evidence to suggest alcohol consumption if a patient does not drink or to •	

suggest that a certain type of alcohol is better than another. A maximum of one drink 
per day for women and up to two drinks per day for men may be incorporated into the 
diet for those who already drink and have no contraindications. This level of alcohol 
intake is associated with reduced risk of CVD. Fair
Risk reduction has not been observed with antioxidant supplements (vitamin E, vitamin •	

C, and beta-carotene). Strong
Antioxidant-rich fruits, vegetables, and whole grains are associated with reduced dis-•	

ease risk. Fair 
The following vitamin supplements should not be taken with a simvastatin/niacin drug •	

combination: vitamin E, vitamin C, beta-carotene, and selenium. Beta-carotene supple-
mentation cannot be recommended in individuals with a smoking habit. Fair
Folate, vitamin B•	 6, and vitamin B12 to meet the DRI should be planned into the food 
pattern. In the cases of high serum homocysteine levels (usually > 13 µmol/l), a reduc-
tion by 17–35% can be observed. Fair
Supplemental folate (alone or in combination with vitamin B•	 6 and vitamin B12) may or 
may not be beneficial. Consult with patients’ physician. Weak ‡
Research is inconclusive regarding the relationship between coenzyme Q10 and risk for •	

disease. Insufficient Evidence §

, continued on p. 192
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provide a fat intake of 25–35% 
of total calories, saturated fat and 
trans fatty acids should be as low 
as possible and at a maximum of 
7% of total calories , and < 200 mg 
cholesterol per day.
Foods containing 25–30 grams of •	
fiber per day should be included, 

with special emphasis on soluble 
fiber sources (7–13 grams).
Plant sterol and stanol ester– •	
enriched foods consumed two or 
three times per day for a total of 
2–3 grams per day may be used 

in addition to the cardioprotective 
diet. 
Antioxidant supplements (vitamin •	
E, vitamin C, and beta-carotene) 
have not been observed to reduce 
risk.
Sodium intake should be limited •	
to ≤ 2,300 mg per day; the Dietary 

Table 1. American Dietetic Association Type 1 and Type 2 Diabetes Evidence-Based Nutrition 
Practice Guidelines for the Prevention and Treatment of CVD

Hypertension 
Nutrition Therapy 
Interventions

The DASH dietary plan should be adopted and reduces blood pressure by 8–14 mmHg. •	

It is rich in fruits, vegetables, low-fat dairy, and nuts; low in sodium, total fat, and satu-
rated fat; and adequate in calories for weight management. Consensus  
Limit sodium intake to •	 ≤ 2,300 mg sodium per day because it lowers systolic blood 
pressure by ~ 2–8 mmHg. Strong
The DASH dietary pattern or reduction in sodium to 1,600 mg per day should be rec-•	

ommended after a patient adheres to a 2,300-mg sodium diet and does not achieve the 
treatment goals for reduction in blood pressure. Strong
Recommend eating at least five to 10 servings of fruits and vegetables per day. •	 Strong
Recommend eating adequate food sources of potassium as part of nutrition therapy •	

because low consumption is associated with increased blood pressure. Fair
The effect of magnesium as a single nutrient on blood pressure is unknown. •	 Fair
The effect of calcium as a single nutrient on blood pressure is unclear, but dietary •	

patterns with calcium lower than recommended levels (i.e., lower than DRI) may be 
associated with elevated blood pressure. Fair
Monitoring of blood pressure is advised for those who consume caffeine. Acute intake •	

increases blood pressure, but the effect of chronic intake is unclear. Weak
The effects of the following on blood pressure are unclear: increased protein intake, •	

soluble fiber, vitamin C, vitamin E, soy intake, garlic, cocoa, and chocolate. Weak
Consumption of omega-3 fatty acids does not seem to benefit hypertension manage-•	

ment. Fair
Consumption of alcohol should be limited to no more than two drinks per day in most •	

men and no more than one drink per day in women. Reduction in alcohol consumption 
may reduce systolic blood pressure by ~2–4 mmHg. Consensus ‡
Weight reduction lowers systolic blood pressure by 5–20 mmHg per 22 lb (10 kg) of •	

body weight loss; therefore, optimal body weight should be achieved. Consensus

Physical Activity In people with type 2 diabetes, 90–150 minutes of accumulated moderate-intensity •	

aerobic physical activity per week, as well as resistance training/strength training three 
times per week, is recommended. Both aerobic and resistance training improve glycemic 
control independent of weight loss. Physical activity also improves insulin sensitivity 
and decreases the risk for CVD and all-cause mortality. Strong
Individuals with type 1 diabetes should be encouraged to engage in regular physical •	

activity. Although exercise is not reported to improve glycemic control in people with 
type 1 diabetes, individuals may receive the same benefits from exercise as the general 
public: decreased risk of CVD and improved sense of well-being. Fair

* Practitioners should follow strong recommendations unless a clear and compelling rationale for an alternative 
approach is present.
† Practitioners should generally follow fair recommendations but remain alert to new information and be sensitive 
to patient preferences.
‡ Practitioners should be cautious in deciding whether to follow weak recommendations. Patient preference 
should have a substantial influencing role.
§ Practitioners should feel little constraint in deciding whether to follow insufficient evidence recommendations. 
Patient preference should have a substantial influencing role. 
Practitioners should feel little constraint in deciding whether to follow recommendations based on consensus. 
Patient preference should have a substantial influencing role.

Source: Recommendations and ratings are from the American Dietetic Association Evidence Based Library. 
Available at: http://www.adaevidencelibrary.com/topic.cfm?cat=2690; http://www.adaevidencelibrary.com/
topic.cfm?cat=3252; http://www.adaevidencelibrary.com/topic.cfm?cat=3015; http://www.adaevidencelibrary.
com/topic.cfm?cat=3259.
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Approaches to Stop Hypertension 
(DASH) dietary pattern or reduc-
tion in sodium to 1,600 mg per 
day should be recommended after 
patients adhere to a 2,300-mg 
sodium limit and do not achieve 
their treatment goals for reduction 
in blood pressure.
Intake of at least five to 10 servings •	
of fruits and vegetables per day is 
recommended.
Ninety to 150 minutes of accumu-•	
lated moderate-intensity aerobic 
physical activity per week, as well 
as resistance training/strength 
training three times per week, is 
encouraged.
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