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Abstract
Purpose of review—To examine dietary quality for patients after a coronary heart disease
(CHD) event using a selective review.

Recent findings—Poor dietary quality is a risk for patients before and after CHD events.
Although cardiac rehabilitation programs often contain a nutrition education component and are
advised for many patients, few patients attend cardiac rehabilitation. The American population
experiences many difficulties with adherence to a higher-quality diet. A diet high in dietary quality
is important in reducing risk of recurrent disease, yet few patients who have faced life-threatening
cardiac events are adherent to such dietary recommendations.

Summary—A review of the literature indicates the need for postevent dietary evaluation and
effective nutrition counseling with ongoing follow-up. In addition, we need to demonstrate the
effectiveness of such approaches.
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Introduction
Cardiovascular disease (CVD) is a leading cause of death in the developed countries, with
an estimated 80 million Americans having CVD, with 16.8 million (21%) of those having
coronary heart disease (CHD) [1]. CHD remains the number one cause of mortality in
Americans. Modifiable risk factors include diet and sedentary lifestyle [2]. Secondary
prevention of CHD is critical for the improvement of quality of life and the reduction of
healthcare costs [3]. Lifestyle changes, such as healthy diet, have been shown to reduce the
risk of future cardiac events by either enhancing the effectiveness of cardiac medications or
controlling cardiac risk factors such as weight, blood pressure, diabetes, and dyslipidemia,
independently of medications. Because diet plays such a pivotal role, our review will focus
on the dietary intake of patients with CHD.
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Current dietary recommendations for coronary heart disease patients
Health professionals reflect a varied background of nutrition education and experience. As a
consequence their advice to patients will vary accordingly. This advice may include
directions with regards to the timing and frequency of meals, amounts of certain food
components and calories consumed at each meal, and different balances of macronutrients
and micronutrients, or may be much more general such as ‘lose weight, and reduce your fat
intake’. Meal plans recommended may include such programs as the Mediterranean,
American Heart Association (AHA), and Ornish diets, a low-fat diet, a low-carbohydrate
diet, a high-protein diet, and a low-sodium diet.

After a cardiac event, patients may be referred to cardiac rehabilitation, a medically
supervised program to help CHD patients recover quickly and improve their overall
physical, mental and social functioning. According to the most recent AHA update, the core
components of cardiac rehabilitation include baseline patient assessment, nutritional
counseling, risk factor management (lipids, blood pressure, weight, diabetes mellitus, and
smoking), psychosocial interventions, and physical activity counseling and exercise training
[4].

The AHA Diet and Lifestyle Recommendations – revision 2006, are at the core of
recommendations made to patients with CHD. However, they include 13 recommendations
that may be overwhelming for patients just after a CVD event: balancing caloric intake with
physical activity; consuming a diet rich in vegetables and fruits; choosing wholegrain, high-
fiber foods; consuming fish at least twice a week; limiting intake of saturated fat to less than
7% of energy, trans fat to less than 1% of energy, and cholesterol to less than 300 mg/day by
choosing lean meats and vegetable alternatives, choosing fat-free or low-fat dairy products,
minimizing intake of partially hydrogenated fats; minimizing intake of beverages and foods
with added sugars; choosing and preparing foods with little or no salt; if alcohol is
consumed, doing so in moderation; and, when eating food prepared outside the home,
continuing to follow the AHA Diet and Lifestyle Recommendations [5]. In addition, risk
factors (i.e. diabetes, tobacco addiction, heart failure, high blood pressure, obesity, etc.) vary
by patient, which often dictates a refocusing of dietary changes and may add to patient
confusion.

Because these recommendations are confusing, we are currently testing a simple dietary
message approach – increasing dietary fiber versus the AHA diet. We hypothesize that such
a simple dietary message can be easier to adhere to, and will have beneficial collateral
effects on other areas of diet (e.g. reduced caloric and saturated fat intake, and increased
intake of protective foods). Our pilot study results are promising [6•], and a large clinical
trial is currently underway [7•].

Current research and publications
A MEDLINE search was performed for studies of dietary quality after CHD diagnosis
(January 2005 to December 2009). The following keywords were used in combination:
‘diet’, ‘dietary quality’, ‘dietary patterns’, ‘adherence’, ‘coronary heart disease’ and
‘cardiovascular disease’. Few studies have examined dietary quality after CHD diagnosis.
Patients who participated in the Prospective Registry Evaluating Myocardial Infarction:
Events and Recovery (PREMIER) health status study (n = 2498)were evaluated for
adherence to diet, smoking cessation, weight loss, and cardiac rehabilitation. Adherence was
determined from the medical records by recording which of these instructions were
documented as being provided to patients at discharge and 1 month post discharge, and how
well they had followed these instructions. Fewer than half recalled receiving any advice
about cholesterol management, or weight loss [8••]. One month after discharge, only 51% of
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patients self-reported that they were ‘adherent’ to dietary instructions, 43% to weight loss,
and 33% to cardiac rehabilitation. A detailed dietary measure or questions regarding the
specific diet that was advised were not used in this study.

A Swedish case–control study of post-myocardial infarction (MI) patients (525 cases, and
1890 controls without a history of MI) and their diets indicated that total fat and saturated fat
intakes were lower in cases than in controls, whereas intakes of carbohydrate and protein
were higher in cases than in controls [9]. The study also indicated that levels of several
micronutrients, such as ascorbic acid, folate, fiber, and vitamin E, were higher in cases than
in controls.

Murphy et al. [10] examined changes in women’s total dietary fat intake following an acute
cardiac event, evaluating consecutive admissions of 239 women aged 36–84 years to four
hospitals at the time of an acute event in Australia. Total fat intake decreased substantially
during the first 2 months following hospitalization, and then increased over the subsequent
10 months. By 12 months, total fat intake remained significantly lower than at baseline.
Baseline interviews were conducted in hospital 4–8 days following admission, and pre-event
measures were not available. The investigators suggested that future studies investigate
options for assisting patients to sustain dietary changes, with special concern for older
patients and those with hypertension, who showed less reduction in total fat intake. A Short
Fat Questionnaire (SFQ) [11] was used to measure total fat intake in this study, so changes
in saturated or trans fat, or any other AHA recommendations, could not be determined.

We measured the diet quality of 555 CHD patients using 24-h diet recall 1 year after
diagnostic coronary angiography [12]. Using the Alternative Health Eating Index (AHEI)
[13] to assess diet quality, we found that a high proportion of those patients had not made
the necessary improvements to their diets to help reduce the risk of a secondary CHD event.
Of a maximum 80 points – which indicates the healthiest diet – the average AHEI score was
30.8. When AHEI components were examined, only 12.4% of the participants met the
optimal daily consumption of vegetables (does not include potatoes) and 7.8% for fruit.
Only 8% of the patients met the cereal fiber recommendation, and only 5.2% of the
participants limited their trans fat intake to 0.5% of total calories or less. In addition, nearly
11% of calories were from saturated fat (less than 7% is recommended), whereas total fiber
was only 16.8 g per day (25 g or more per day is recommended). Similarly to our study,
Andersen et al. [14] examined dietary quality in 116 Norwegian patients with CHD. A self-
administered food frequency questionnaire (FFQ) was used to assess diet. Using a similar
score of AHEI (with same questions), they found that 91.3% of the participants had a
suboptimal diet quality. Since dietary quality has been shown to be associated with
cardiovascular outcomes [13,15], the improvement of dietary quality should reduce CHD
recurrence. These studies suggest significant room for improvement in dietary quality for
secondary prevention of CHD.

Using a prospective cohort study design, Twardella et al. [16] examined long-term
adherence to dietary recommendations with a cohort of 1206 patients in Germany
undergoing inpatient rehabilitation after an acute manifestation of CHD. Dietary intake was
collected before, during, and 1 and 3 years after rehabilitation using a FFQ [16]. A
nutritional index was used to measure dietary quality, which was developed using the
recommendations made by nutritional associations in Germany and was the basis for the
meals served in the rehabilitation clinics. The index emphasized a balanced diet of meat and
low-fat foods, high intake of fruits, vegetables, and wholemeal bread, and avoidance of
eggs, cream, sugar-rich foods, salty snacks, French fries (chips), and convenience foods,
which is similar to the AHEI. They found that intake of recommended food items such as
low-fat sausage, margarine, and wholemeal was increased after rehabilitation compared with
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the year before rehabilitation, whereas the intake of high-fat and not recommended food
items such as French fries, milk, eggs, white bread, and cake was decreased. However, 1 and
3 years after rehabilitation these improvements were only partially maintained.

In the United States, roughly 80% of CHD patients do not attend cardiac rehabilitation
programs. Using Medicare claim data, Suaya et al. [17] reported that only 50 000 (18.7%) of
267 427 Medicare-eligible patients above 65 years of age who experienced a CHD event
participated in a cardiac rehabilitation program. Low participation rate was associated with
the following characteristics including: older age (>85), female sex, nonwhite racial/ethnic
status, lower socioeconomic status, significant comorbid conditions, and long distance from
the patient’s home to a cardiac rehabilitation center. In addition, current policies specify
that, for patients to participate in a cardiac rehabilitation program, they must be referred by
their healthcare provider. Because of competing demands on their time and attention, many
clinicians may not remember to refer their patients to a cardiac rehabilitation program. A
systematic review of 10 published observational studies (1999–2004) [18] found that referral
rates to cardiac rehabilitation ranged from 10 to 60%, and the mean referral rate was
approximately 34%. However, attendance at cardiac rehabilitation, after referral, was less
than 50% in almost all of the studies.

Conclusion
A review of the literature indicates the need to emphasize dietary evaluation and counseling
after a CHD event. Optimal care should include cardiac rehabilitation, or alternatives that fit
the patient’s financial and time constraints, with individual and group counseling with
dieticians that can build upon the patient’s initial dietary pattern to improve his or her diet
and overall health long term.

Future CHD secondary prevention efforts should increase the integration of nutrition
education materials targeting dietary quality into cardiac rehabilitation programs. To
increase cardiac rehabilitation program attendance, simplifying insurance coverage policies
for cardiac rehabilitation programs and increasing dietary counseling reimbursement can
help stimulate greater use of these services to improve dietary quality. In addition,
educational efforts targeted at improving both patient and provider awareness of the
importance of cardiac rehabilitation programs and dietary counseling for CHD patients will
help to reduce barriers to use these services. The development of improved systems for
referral and more aggressive follow-up of patients after CHD are also needed.

In this busy, cost-conscious era, we must direct attention and provide multiple-level support
for one of the most cost-effective changes that can take place: improvement in dietary
quality.
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section in this issue (p. 533).

1. Heart Disease and Stroke Statistics – 2009 Update (At-a-Glance Version). 2010 [cited 14 March
2010]. Available from:
http://www.americanheart.org/downloadable/heart/1240250946756LS-1982%20Heart%20and
%20Stroke%20Update.042009.pdf

2. Ma, Y.; Hebert, J.; Ebbeling, C., et al. International aspects of coronary heart disease epidemiology.
In: Becker, RC.; Alpert, JS., editors. Cardiovascular medicine: practice and management. London:
Arnold: 2001.

3. Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on Detection,
Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III) final
report; Circulation. 2002. p. 3143-3421.

4. Balady GJ, Williams MA, Ades PA, et al. Core components of cardiac rehabilitation/secondary
prevention programs: 2007 update: a scientific statement from the American Heart Association
Exercise, Cardiac Rehabilitation, and Prevention Committee, the Council on Clinical Cardiology;
the Councils on Cardiovascular Nursing, Epidemiology and Prevention, and Nutrition, Physical
Activity, and Metabolism; and the American Association of Cardiovascular and Pulmonary
Rehabilitation. Circulation 2007;115:2675–2682. [PubMed: 17513578]

5. Lichtenstein AH, Appel LJ, Brands M, et al. Diet and lifestyle recommendations revision 2006: a
scientific statement from the American Heart Association Nutrition Committee. Circulation
2006;114:82–96. [PubMed: 16785338]

6. Olendzki B, Ma Y, Schneider K, et al. A simple dietary message to improve dietary quality: results
from a pilot investigation. Nutrition 2009;25:736–744. [PubMed: 19359142] This is a pilot study to
test a simple dietary message to improve dietary quality.

7. Merriam PA, Ma Y, Olendzki BC, et al. Design and methods for testing a simple dietary message to
improve weight loss and dietary quality. BMC Med Res Methodol 2009;9:87. [PubMed: 20042092]
This is a methodology article describing a large ongoing study to examine whether a simple
message can improve dietary quality among patients with metabolic syndrome for CHD prevention.

8. Decker C, Ahmad H, Moreng KL, et al. Risk factor management after myocardial infarction:
reported adherence and outcomes. Am Heart J 2009;157:556–562. [PubMed: 19249428] This study
describes dietary adherence at discharge and 1 month postdischarge with a large sample size.
Results showed that only half of patients with MI received dietary instructions at discharge, and half
of these patients adhered to dietary instructions 1 month postdischarge.

9. Wallstrom P, Mattisson I, Tyden P, et al. Dietary habits after myocardial infarction: results from a
cross-sectional study. J Intern Med 2005;257:329–337. [PubMed: 15788002]

10. Murphy BM, Worcester MU, Elliott PC, et al. Change in women’s dietary fat intake following an
acute cardiac event: extent, predictors and comparison with noncardiac Australian women and
older adults. Eur J Cardiovasc Nurs 2006;5:206–213. [PubMed: 16481218]

11. Dobson AJ, Blijlevens R, Alexander HM, et al. Short fat questionnaire: a self-administered
measure of fat-intake behaviour. Aust J Public Health 1993;17:144–149. [PubMed: 8399708]

12. Ma Y, Li W, Olendzki B, et al. Dietary quality one-year after diagnosis of coronary heart disease. J
Am Diet Assoc 2008;108:240–246. [PubMed: 18237571]

13. McCullough ML, Feskanich D, Stampfer MJ, et al. Diet quality and major chronic disease risk in
men and women: moving toward improved dietary guidance. Am J Clin Nutr 2002;76:1261–1271.
[PubMed: 12450892]

14. Andersen JR, Sognen E, Natvig GK. Diet quality in 116 Norwegian men and women with coronary
heart disease. Eur J Cardiovasc Nurs 2006;5:244–250. [PubMed: 16376153]

15. McCullough ML, Willett WC. Evaluating adherence to recommended diets in adults: the Alternate
Healthy Eating Index. Public Health Nutr 2006;9(1A):152–157. [PubMed: 16512963]

16. Twardella D, Merx H, Hahmann H, et al. Long term adherence to dietary recommendations after
inpatient rehabilitation: prospective follow up study of patients with coronary heart disease. Heart
2006;92:635–640. [PubMed: 16159977]

Ma et al. Page 5

Curr Opin Cardiol. Author manuscript; available in PMC 2011 September 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.americanheart.org/downloadable/heart/1240250946756LS-1982%20Heart%20and%20Stroke%20Update.042009.pdf
http://www.americanheart.org/downloadable/heart/1240250946756LS-1982%20Heart%20and%20Stroke%20Update.042009.pdf


17. Suaya JA, Shepard DS, Normand SL, et al. Use of cardiac rehabilitation by Medicare beneficiaries
after myocardial infarction or coronary bypass surgery. Circulation 2007;116:1653–1662.
[PubMed: 17893274]

18. Cortes O, Arthur HM. Determinants of referral to cardiac rehabilitation programs in patients with
coronary artery disease: a systematic review. Am Heart J 2006;151:249–256. [PubMed:
16442885]

Ma et al. Page 6

Curr Opin Cardiol. Author manuscript; available in PMC 2011 September 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript


