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Many misperceptions exist about 
the science-based evidence on the 
role of beef in a heart-healthy diet. 
For example, limiting consumption 
of red meat, including beef, is often 
one of many strategies suggested 
for reducing the risk of heart disease; 
however, significant research 
published in 2012 demonstrates that 
lean beef can be enjoyed as part of 
a diet recommended for improved 
heart health, including lower 
cholesterol levels.

BOLD Research Indicates Eating 
Lean Beef, as Part of a Heart-
Healthy Diet, Can Help Improve 
Cholesterol Levels 

The 2010 Dietary Guidelines 
for Americans and many health 
professionals recognize the Dietary 
Approaches to Stop Hypertension 
(DASH) eating plan as an evidence-
based dietary pattern for a heart-
healthy lifestyle. The DASH eating 
plan emphasizes vegetables, fruits, 
and low-fat milk and milk products; 
includes whole grains, poultry, 
seafood, and nuts; and is lower in 
sodium, red and processed meats, 
sweets, and sugar-containing 
beverages than typical intakes in 
the United States. Published in the 
January 2012 edition of the American 
Journal of Clinical Nutrition, the 
“Beef in an Optimal Lean Diet” 
(BOLD) study offers evidence 
for increasing the flexibility of 
the DASH eating plan to include 
more frequent servings of lean 
beef while improving cholesterol 
levels.1

The BOLD study utilized a 
randomized, crossover, controlled 
feeding design to measure the 
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impact of healthy dietary patterns 
including varying amounts of lean 
beef on total and LDL cholesterol 
levels in a low saturated fat diet (<7%) 
in adults with moderately elevated 
cholesterol 
levels. 
Conducted 
by The 
Pennsylvania 
State 
University 
researchers, 
the study 
included 36 
participants 
(ages 30-65y) 
who were assigned to a treatment 
order and consumed a total of 
four diets for five weeks each. The 
crossover design allowed each 
participant to serve as his or her 
own control, reducing any errors 
associated with biological variation. 

The four diets tested in the study 
were: Healthy American Diet (HAD) 
as control, DASH, BOLD and BOLD-
PLUS. The BOLD and DASH diets 
were matched for macronutrient 
composition, both rich in fruits, 
vegetables, whole grains and low-
fat dairy products, however, they 
differed in their primary protein 
source. The BOLD and BOLD-PLUS 
diets’ primary protein source was 
lean beef, such as 95% lean ground 
beef, top round, and chuck shoulder 
pot roast, while DASH and HAD 
included white meat and plant 
protein as their primary protein 
sources. The BOLD diet included 
an average of 4.0 oz. of lean beef 
every day and the BOLD-PLUS diet 
included 5.4 oz. of lean beef every 
day. The HAD and DASH diets 

included 0.7 and 1.0 oz. of lean beef 
every day on average, respectively.
 
Details on each of the dietary 
interventions are as follows:

After following treatment diets 
for five weeks, participants’ total 
and LDL cholesterol levels were 
significantly reduced with the 
BOLD, BOLD-PLUS and DASH diets 
compared to the HAD diet. In 
addition, participants following the 
BOLD, BOLD-PLUS and DASH diets 
experienced a 10 percent decrease 
in LDL cholesterol from the start 
of the study. The improvements in 
heart health risk factors seen from 
the BOLD diets were as effective 
as those from the DASH and other 
heart-healthy dietary patterns such 
as OmniHeart which emphasized 
plant proteins.2,3

Lean beef also uniquely and 
favorably affected apolipoprotein 
concentrations; the BOLD and 
BOLD-PLUS diets significantly 
reduced apolipoproteins A1 and 
C-III concentrations compared to 
the HAD. And, the BOLD-PLUS diet 
was the only diet that resulted in the 
favorable response of significantly 
decreasing apolipoprotein B 
compared to the HAD. 

 HAD DASH BOLD BOLD-PLUS

Calories 2,097 kcals 2,106 kcals 2,100 kcals 2,104 kcals

Protein  
(% of total calories) 17% 18% 19% 27%

Carbohydrate  
(% of total calories) 50% 55% 54% 45%

Fat  
(% of total calories) 33% 27% 28% 28%

Saturated Fat  
(% of total calories) 12% 6% 6% 6%

Lean Beef (oz./day) 
(weight before cooking) 0.7 1.0 4.0 5.4
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Meta-Analysis Illustrates Lean 
Beef, Poultry, and Fish Have Similar 
Positive Effects on Heart Health  

In addition, a meta-analysis of 
eight randomized control trials 
(RCTs) published in the July 2012 
issue Journal of Clinical Lipidology 
evaluated the effects of beef protein 
compared to poultry and/or fish on 
lipoprotein lipids. The review authors 
hypothesized that beef consumption 
would not contribute to an 
increase in atherogenic blood lipid 
concentrations compared to poultry 
and/or fish, since 50% of beef’s fatty 
acids are monounsaturated, and 
approximately 30% of its saturated 
fatty acid content is stearic acid. 
Therefore, this review and analysis 
identified peer-reviewed RCTs 
that investigated the effects of 
beef, independent of other red or 
processed meats, on the fasting 
lipoprotein lipid profile in healthy 
individuals or those with chronic 
disease risk factors. The review 
of the eight RCTs indicated that 
beef, fish, and/or poultry have 
similar effects on lipoprotein 
lipid profiles, including small 
reductions in total cholesterol  
and LDL-C.4 

There’s an Opportunity to Further 
Evaluate – and Better Translate – 
Evidence on the Role of Lean Beef in 
Heart Health

When considered in the context of 
the total body of research, the results 
from the BOLD trial, as well as the 
meta-analysis, provide convincing 
evidence that nutrient-rich lean 
beef can be consumed as part of a 
diet recommended for improved 
heart health. 

At a time when most people 
have trouble meeting the 
recommendations in the Dietary 
Guidelines for Americans, it’s 
increasingly important for nutrition 
research and education to evaluate 
and translate science into guidance 
that considers customs and habits 
that can improve compliance. For 
example, research indicates people 
are more likely to follow heart-
healthy diets if they feature a variety 
of enjoyable, familiar foods. With 
94% of American adults reporting 
that they eat beef at least monthly,5 
nutrition research that further 
evaluates the role of lean beef as part 
of an overall healthful diet – as well 
as dietary guidance that increases 
the flexibility of lean protein choices 
in heart-healthy recommendations – 
may be more likely to help promote 
positive, sustainable dietary change 
for improved heart health. 

A free full text version of the BOLD 
study, which was funded in part by the 
Beef Checkoff Program, is available 
at: http://www.ajcn.org/content/
early/2011/12/13/ajcn.111.016261. 

The abstract of the meta-analysis, 
which was funded in part by the Beef 
Checkoff Program, is available online 
at http://www.lipidjournal.com/article/
S1933-2874(12)00015-3/abstract. 
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