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saturated fat, 34% to 38% total fat, 13% to 15%  protein, and 48% to 51% carbohydrate) LDL–C was lowered 11–13 
mg/dL in 2 studies, and 11% in another study.  

Strength of Evidence: High 
ES12. 

• In controlled feeding trials among adults, for every 1% of energy from SFA that is replaced by 1% of energy from 
carbohydrate, MUFA, or PUFA: 

• LDL–C is lowered by an estimated 1.2, 1.3, and 1.8 mg/dL, respectively. 
• HDL–C is lowered by an estimated 0.4, 1.2, and 0.2 mg/dL, respectively.   

• For every 1% of energy from SFA that is replaced by 1% of energy from:   
• Carbohydrate and MUFA, TG are raised by an estimated 1.9 and 0.2 mg/dL, respectively. 
• PUFA, TG are lowered by an estimated 0.4 mg/dL. 

Strength of Evidence: Moderate 
ES13. 

• In controlled feeding trials among adults, for every 1% of energy from carbohydrate that is replaced by 1% of energy 
from:  

• MUFA, LDL–C is lowered by 0.3 mg/dL, HDL–C is raised by 0.3 mg/dL, and TG are lowered by 1.7 mg/dL.   
• PUFA, LDL–C is lowered by 0.7 mg/dL, HDL–C is raised by 0.2 mg/dL, and TG are lowered by 2.3 mg/dL. 

Strength of Evidence: Moderate 
Trans Fat 
ES14. 

• In controlled feeding trials among adults, for every 1% of energy from trans monounsaturated fatty acids replaced with 
1% of energy from:   

• MUFA or PUFA, LDL–C is lowered by 1.5 mg/dL and 2.0 mg/dL, respectively.   
• SFA, MUFA, or PUFA, HDL–C is increased by an estimated 0.5, 0.4 and 0.5 mg/dL, respectively. MUFA or 

PUFA, TG is decreased by an estimated 1.2 and 1.3 mg/dL.   
Strength of Evidence: Moderate 
ES15. 

• In controlled feeding trials among adults, the replacement of 1% of energy as trans monounsaturated fatty acids with 
carbohydrate decreased LDL–C cholesterol levels by 1.5 mg/dL, and had no effect on HDL–C cholesterol and TG 
levels.  

Strength of Evidence: Moderate 
Dietary Cholesterol  
ES16. 

• There is insufficient evidence to determine whether lowering dietary cholesterol reduces LDL–C. 
Strength of Evidence: Insufficient 
ES indicates evidence statement; HDL–C, high-density lipoprotein cholesterol; LDL–C, low-density lipoprotein cholesterol; 
MUFA, monounsaturated fatty acids; PUFA, polyunsaturated fatty acids; SFA, saturated fatty acid; and TG, triglycerides. 

3.5. Diet Recommendations for LDL–C Lowering* 
The following diet recommendations for LDL–C-lowering are based on the ESs from CQ1 on dietary patterns and 

fatty acids. Diet recommendations for BP lowering are based on CQ1 and CQ2 and located after the CQ2 ESs. 

The physical activity and lipids ESs and recommendations are located in CQ3. 

 

1. Advise adults who would benefit from LDL–C lowering to: 

                                                 
 
 
* Refer to 2013 Blood Cholesterol Guideline for guidance on who would benefit from LDL–C lowering.  
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Rationale: As described in ES11 Table 10, there is strong evidence that the reductions in LDL–C were achieved 

when consuming dietary patterns in which saturated fat intake was reduced from 14% to 15% of calories to 5% to 

6%. As previously noted, these studies did not isolate the effect of saturated fat on LDL–C lowering. Intakes of 

saturated fat have decreased in the United States over the last few decades, currently estimated at 11% of energy 

in the U.S. population ≥2 years of age (50). However, this level of saturated fat is higher than that tested in the 

DASH and DELTA (Dietary Effects on Lipoproteins and Thrombogenic Activity) trials (5% to 6%) and is not 

consistent with consuming a diet rich in vegetables, fruits, low-fat dairy products, whole grains, poultry, fish, 

legumes and nuts, and vegetable oils; and limited in sweets, sugar-sweetened beverages, and red meat. Given the 

current average intake of saturated fat at 11%, it would be beneficial for those who would benefit from LDL–C 

lowering to decrease saturated fat intake to 5% to 6% of calories. 

 

3. Advise adults who would benefit from LDL–C lowering to: 
• Reduce percent of calories from saturated fat. 

NHLBI Grade: A (strong); ACC/AHA COR: I, LOE: A 
 
Rationale: Reducing saturated fat intake lowers both LDL–C and HDL–C. Since the absolute effect tends to be 

greater for LDL–C than HDL–C, reducing saturated fat intake has a beneficial effect on the lipid profile. Given 

that reducing saturated fat intake lowers LDL–C regardless of whether the saturated fat is replaced by 

carbohydrate, monounsaturated fatty acids, or polyunsaturated fatty acids, the Work Group does not specify 

which of these 3 macronutrients should be substituted in place of saturated fat. However, favorable effects on 

lipid profiles are greater when saturated fat is replaced by polyunsaturated fatty acids, followed by 

monounsaturated fatty acids, and then carbohydrates. It is important to note that there are various types and 

degrees of refinement of carbohydrates. Substitution of saturated fat with whole grains is preferable to refined 

carbohydrates. For American adults who eat more saturated fat than the current average, some reduction is 

warranted, and adhering to a “heart healthy” dietary pattern from the dietary recommendation #1 for LDL–C 

lowering will likely result in a reduction of saturated fat. 

 

4. Advise adults who would benefit from LDL–C lowering to: 
• Reduce percent of calories from trans fat. 

NHLBI Grade: A (strong); ACC/AHA COR: I, LOE: A 
 
Rationale: Reducing intake of trans fatty acids lowers LDL–C, with little or no effect on HDL–C or triglycerides 

levels. The direction of the relationship between trans fatty acids and LDL–C is consistent, regardless of whether 

the trans fatty acids replace carbohydrates, monounsaturated fatty acids, or polyunsaturated fatty acids. Using 

2003–2006 NHANES (National Health and Nutrition Examination Survey) data, intake of trans fat from partially 
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This table reflects the relevant healthcare-related relationships of authors with industry and other entities (RWI) provided by the panels during the document 
development process (2008-2012). Both compensated and uncompensated relationships are reported. These relationships were reviewed and updated in 
conjunction with all meetings and/or conference calls of the expert panel during the document development process. Authors with relevant relationships during 
the document development process recused themselves from voting on recommendations relevant to their RWI. In the spirit of full transparency, the ACC and 
AHA asked expert panel members to provide updates and approve the final version of this table which includes current relevant relationships (2013). 
 
To review the NHLBI and ACC/AHA’s current comprehensive policies for managing RWI, please refer to http://www.nhlbi.nih.gov/guidelines/cvd_adult/coi-
rwi_policy.htm and http://www.cardiosource.org/Science-And-Quality/Practice-Guidelines-and-Quality-Standards/Relationships-With-Industry-Policy.aspx.  
 
Per ACC/AHA policy: 
A person is deemed to have a significant interest in a business if the interest represents ownership of ≥5% of the voting stock or share of the business entity, or 
ownership of ≥$10,000 of the fair market value of the business entity; or if funds received by the person from the business entity exceed 5% of the person’s gross 
income for the previous year. Relationships that exist with no financial benefit are also included for the purpose of transparency. Relationships in this table are 
modest unless otherwise noted.  
*Significant relationship. 
†No financial benefit.  
 
ACC indicates American College of Cardiology; AHA, American Heart Association; IOM, Institute of Medicine; NHLBI, National Heart, Lung, and Blood 
Institute; NIH, National Institutes of Health; PI, primary investigator; and USDA, United States Department of Agriculture.  
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Appendix 3. Abbreviations 
ACC = American College of Cardiology 
AHA = American Heart Association 
BP = blood pressure 
CHD = coronary heart disease 
COR = Class of Recommendation 
CQ = critical question 
CV = cardiovascular  
CVD = cardiovascular disease 
DASH = Dietary Approaches to Stop Hypertension 
ES = evidence statement 
HDL–C = high-density lipoprotein cholesterol 
HTN = hypertension 
LDL–C = low-density lipoprotein cholesterol 
LOE = Level of Evidence 
MED = Mediterranean-style diet 
NHLBI = National Heart, Lung, Blood Institute  
NHLBAC = NHLBI Advisory Council 
PICOTS = Population, Intervention, Comparator, Outcomes, Timing, and Setting 
RCT = randomized controlled trial 
Task Force = ACC/AHA Task Force on Practice Guidelines  
U.S. = United States 
USDA = United States Department of Agriculture 
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