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Marczak, Laura, Kevin O’Rourke, and Dawn Shepard. Jama 315.3 (2016): 241-241.
Afshin A et al. The Lancet.2017

Diet is an independent risk factor for morbidity and mortality

Diet quality matters! Diet accounts for 11 million deaths and 255 million disability-adjusted life years globally



Diets among US Adults Need Improvement

The widely used Healthy Eating Index (HEI) measures how well your diet aligns with US Dietary Guidelines
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Dietary 
patterns that 
promote 
cholesterol 
management: 
it’s not all 
about dietary 
cholesterol

Dietary cholesterol is not a specific 
focus of dietary patterns to reduce 
cholesterol

Healthy dietary patterns like the 
Mediterranean-style and DASH 
(Dietary Approaches to Stop 
Hypertension) patterns are 
INHERENTLY low in cholesterol.



Foods that modify LDL cholesterol by effect and strength of the evidence.  Larger circles 
indicate high GRADE evidence. Smaller circles indicate moderate GRADE evidence

The effects of foods on LDL 
cholesterol levels: A Systematic 
review of the accumulated 
evidence from systematic 
reviews and meta-analyses of 
randomized controlled trials. 
2021. https://doi.org/10.1016/j.numecd.2020.12.032

https://doi.org/10.1016/j.numecd.2020.12.032


What is the DASH Diet?



Key components of The DASH dietary pattern 

The DASH eating plan 
requires no special foods 
and instead provides daily 

and weekly nutritional 
goals. 

Eating vegetables, fruits, 
and whole grains

Including fat-free or low-fat 
dairy products, fish, poultry, 
beans, nuts, and vegetable 

oils

Limiting foods that are high 
in saturated fat, such as 
fatty meats, full-fat dairy 
products, and tropical oils 

such as coconut, palm 
kernel, and palm oils

Limiting sugar-sweetened 
beverages and sweets.

https://www.nhlbi.nih.gov/health-topics/dash-eating-planc



Why DASH, 
Mediterranean, 

and Other Healthy 
Patterns Promote 

Cholesterol 
Management

High in fiber

Higher ratio of unsaturated 
fats to saturated fats

Low in trans fats

Moderate in dietary 
cholesterol



•Current Atherosclerotic Reports 
2016 18:75
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Trans Fatty Acids
DRI: consume as little as possible

•Have been shown to:

• Raise LDL and lower HDL

• Produce inflammation

• Increase the risk of heart disease

Artificial trans fats have been removed from the US Food Supply since January 1, 2020



Replacing foods high in saturated and trans fat 
with unsaturated fats

Among 15 RCTs (16 comparisons, ~59,000 participants), 
that used a variety of interventions from providing all food 
to advice on reducing saturated fat:

• Reducing dietary saturated fat reduced the risk of combined cardiovascular 
events by 21% (RR: 0.79; 95% CI: 0.66 to 0.93)

• A reduction of LDL-cholesterol by at least 0.2 mmol/L

• Most benefit currently seen by replacing saturated fats with 
polyunsaturated fats or non-refined grain carbohydrates 

Hooper L et al. Reduction in saturated fat intake for cardiovascular disease. Cochrane Database Syst Rev. 2020. doi: 10.1002/14651858.CD011737.pub2. 



Effects of reducing saturated fat compared to usual saturated fat on CVD risk in adults
Low saturated fat compared with usual saturated fat for CVD risk

Patient or population : people at any baseline risk of CVD
Intervention : lower saturated fat intake
Setting: Any, including community-dwelling and institutions. Includes RCTs were conducted in North America, Europe and Australia/ New Zealand, no studies 
Were carried out in industrializing of developing countries.

Hooper L et al. Reduction in 
saturated fat intake for 
cardiovascular disease. 
Cochrane Database Syst Rev. 
2020. doi: 
10.1002/14651858.CD011737.
pub2. 



Alcohol

• A tendency toward a small reduction in LDL cholesterol, 
with low quality evidence

• New guidance from the American Heart Association:
• If you do not drink alcohol, don’t start. If you choose to drink 

alcohol, limit intake.

The effects of foods on LDL cholesterol levels: A Systematic review of the accumulated evidence from systematic reviews and meta-analyses of randomized controlled trials. 2021. 
https://doi.org/10.1016/j.numecd.2020.12.032
2021 Dietary Guidance to Improve Cardiovascular Health: A Scientific Statement From the American Heart Association. 2021 
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001031

https://doi.org/10.1016/j.numecd.2020.12.032


Evidence from cohort studies suggests dairy may be 
protective against CVD incidence

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1003763 September 21, 2021 5 /

Fig 4. Risk estimates for CVD incidence and all-cause mortality in the top tertile of pentadecanoic 
acid (15:0) relative to the bottom tertile. AT, adipose tissue; CE, cholesterol ester; CHD, coronary 
heart disease; CI, confidence interval; CVD, cardiovascular disease; HF, heart failure; PP, plasma 
phospholipids; RBC, red blood cell (erythrocyte); RR, relative risk.

Fig 5. Risk estimates for CVD incidence and all-cause mortality in the top tertile of heptadecanoic 
acid (17:0) relative to the bottom tertile. AT, adipose tissue; CE, cholesterol ester; CHD, coronary 
heart disease; CI, confidence interval; CVD, cardiovascular disease; HF, heart failure; PP, plasma 
phospholipids; RBC, red blood cell (erythrocyte); RR, relative risk



Dairy
• Increased dairy intake has no clear effect 

on LDL cholesterol, but quality of evidence 
is low from RCTs

• Meta-regressions from well-controlled 
dietary RCTs provide high GRADE evidence 
that LDL cholesterol reduction is the 
largest when SFA or trans fatty acids are 
replaced by MUFA and PUFA

• Guidance from the American Heart 
Association:
• Choose healthy sources of protein (…low-fat or 

fat-free dairy products)

The effects of foods on LDL cholesterol levels: A Systematic review of the accumulated evidence from systematic reviews and meta-analyses of randomized controlled trials. 2021. 
https://doi.org/10.1016/j.numecd.2020.12.032
2021 Dietary Guidance to Improve Cardiovascular Health: A Scientific Statement From the American Heart Association. 2021 
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001031

https://doi.org/10.1016/j.numecd.2020.12.032


What about eggs?



A word on supplements…

• Currently, there is insufficient evidence to support the use of high 
dose vitamin and mineral supplements to prevent CVD. 

• Trials to date on the effect of nutrient supplements and CVD 
outcomes have yielded largely null results.

Siscovick DS et al. Omega-3 polyunsaturated fatty acid (fish oil) supplementation and the prevention of 
clinical cardiovascular disease: a science advisory from the American Heart Association. Circulation. 
2017;135:e867–e884. doi: 10.1161/CIR.0000000000000482



The STRENGTH Randomized Clinical Trial

JAMA. 2020;324(22):2268-2280. doi:10.1001/jama.2020.22258 

QUESTION: In statin-treated patients with high CV risk, high triglycerides, and low HDL cholesterol, does adding  a carboxylic acid 
Formulation of omega-3 FAs( EPA and DHA) to ongoing treatment improve CV outcomes?
CONCLUSION: The findings from this randomized trial do not support use of omega-3 FA formulation to reduce MACE in patients with 
high CV risk.

POPULATION
                        8510 Men
                        4568 Women

Adults with high TGL and low HDL levels, 
treated w/ statins, and at high risk
 of adverse CV outcomes

Mean age 62.5 years

INTERVENTION

            13078 patients randomized 

6539                                                     6539
Omega- 3                                          Corn oil
4 g/d of omega-3 CA
capsules containing EPA 
and DHA for up to 5 yrs. 

Comparator 
capsules for 
up to 5 yrs.

PRIMARY OUTCOME

Composite of CV dearth and nonfatal MI, 
nonfatal stroke, coronary revascularization,
Or unstable angina requiring hospitalization

FINDINGS 
          Occurrence of composite outcome events

Omega-3   Corn oil
785 of 6539 patients                     795 of 6539 patients

  12%                        12.2%

At early trial termination, there was no significant
Difference between groups in the primary outcome:

HR, 0.99 (95% CI, 0.90-1.09); P = 0.84

LOCATIONS
675 hospitals
In 22 countries



Regular intake of fish and seafood

• Moderate- and low-certainty evidence suggests that increasing long-chain 
omega-3 fats:
• slightly reduces risk of coronary heart disease mortality and events

• reduces serum triglycerides (evidence mainly from supplement trials) 

• Increasing ALA slightly reduces risk of cardiovascular events and 
arrhythmia. 

Abdelhamid AS, et al. Omega-3 fatty acids for the primary and secondary prevention of cardiovascular disease. Cochrane Database Syst Rev. 2020. doi: 
10.1002/14651858.CD003177.pub5. 
2021 Dietary Guidance to Improve Cardiovascular Health: A Scientific Statement From the American Heart Association. 2021 
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001031
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Physical Activity



Exercise-based interventions non-significantly increase HDL and significantly 
decrease LDL, TC, and TG levels

Forest plots of low-density lipoprotein serum level differences between the intervention and control groups after cardiac rehabilitation using random effect 
analysisJavaherian et al. ARYA Atheroscler 2020 doi: 10.22122/arya.v16i4.2123

https://dx-doi-org.uri.idm.oclc.org/10.22122%2Farya.v16i4.2123
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New Guidelines 
to treat high 
cholesterol 

2018 American 
College of 

Cardiology/Americ
an Heart 

Association 
Cholesterol 
Guidelines

Grundy, Scott M., et al. Journal of the American College of Cardiology 73.24 (2019): e285-e350.

ASCVD RISK Enhancers
- Family history of premature ASCVD
Persistently elevated LDL-C ≥ 160mg/dl (≥ 4.1 
nmol/L)
-CKD
-Metabolic Syndrome
Conditions specific to women (e.g. preeclampsia, 
premature menopause)
- Inflammatory diseases (especially rheumatoid 
arthritis, psoriasis, HIV)
-Ethnicity (e.g. South Asian ancestry)

LIPID/ BIOMARKERS:
-Persistently elevated TGLs (≥ 175 mg/dL, ≥2.0 
mmol/L)
IN- SELECTED INDIVIDUALS IF MEASURED:
- hs-CRP ≥2.0 mg/L
-Lp(a) levels > 50 mg/dl or >125nmol/L
-apoB ≥130mg/dL
- Ankle-brachial index (ABI) <0.9

Primary Prevention
Assess ASCVD Risk in Each Age Gr.

Emphasize Adherence to  healthy Lifestyle 

Age 0-19 y
Lifestyle to 
prevent or 

reduce ASCVD 
risk

Diagnosis of FH 
then statin

Age 20-39y
Estimate Lifetime 
risk to encourage 
lifestyle to reduce 

ASCVD risk 
Consider statin if 

family history 
premature ASCVD 

and LDL-C >= 
160mg/dl (≥4.1 

mmol/L)

Age 40-75 y and LDL-
C ≥ 70 ≤ 190 mg/dl) 
(≥1.8 -<4.9 mmol/L)

w/o DM 
10 yr ASCVD risk 

percent begins risk 
discussion

<5%
“Low Risk"

5%- <7.5 %
"Borderline Risk"

≥20% 
"High Risk"

≥ 7.5 %- <20%
“Intermediate 

Risk"

Risk Discussion:
Emphasis 
lifestyle to 
reduce risk 

factors (CLASSI)

Risk Discussion:
If risk enhancers 
present then risk 

discussion regarding 
moderate-intensity 

stating therapy (Class 
IIb)

Risk discussion
If risk estimate + risk 

enhancers favor 
statin, initiate 

moderate-intensity 
statin to reduce LDL-C 
by 30%- 49%  (Class I)

Risk Discussion: 
initiate statin to 

reduce LDL-C 
≥50%

(CLASS I)

If risk decision is uncertain:
Consider easuring CAC in selected adults:

CAC = zero (lowers risk; consider no statin, unless diabetes, family 
history of premature CHD, or cigrette smoking are present)

CAC= 1.99 favors statin (especially after age 55)
CAC =100+ and/ or ≥75th percentile, initiate statin therapy

Diabetes mellitus and age 40-75 yr
Moderate - intensity statin (Class I)

Diabetes mellitus and age 40-75 yr
Risk assessment to consider high-intensity statin 

(Class IIa)

Age > 75 yr
clinical assessment, Risk discussion

LDL-C  ≥190 mg/dl (≥4.9 mmol/L)
No risk assessment; High intensity statin (Class I)



Cholesterol management guide for health care 
practitioners

Key Points:
• Use evidence-based tools such as the ASCVD Risk Calculator to identify patients at elevated risk who might benefit 

from treatment.

• Consider a patient’s blood cholesterol level, a main modifiable risk factor, along with other health and lifestyle 
factors when assessing and calculating ASCVD risk.

•  Statins are the first-line agents used to decrease cholesterol and reduce the risk of ASCVD events.

• Statin therapy is safe when used properly and monitored.

• Engage patients in the discussion before initiating statin therapy and lifestyle changes.

• Start with the appropriate intensity of statin therapy to reduce ASCVD risk, and regularly monitor patients for 
adherence to lifestyle changes and appropriate intensity of statin therapy. 

• Evidence does not support treating to a specific LDL-C or non–HDL-C target.

• If a patient has problems taking a statin, or if a statin alone does not sufficiently lower cholesterol, consider a 
nonstatin drug therapy in combination or as monotherapy in selected individuals.

https://www.heart.org/-/media/Files/Health-Topics/Cholesterol/Cholesterol-guide-for-HC-Practitioners-English.pdf



A recent clinical trial found DASH vs. healthy diet advice reduced LDL 
by 7.5% vs. 3.1% and HDL increased by 8.2% vs. 2.4% cholesterol over 
12-weeks; ASCVD risk was comparable between groups

Said et al. J Prim Care Community Health 2021 doi: 10.1177/2150132720980952

https://dx.doi.org/10.1177%2F2150132720980952


Key Takeaways

Foods to Decrease Foods to Increase

Unprocessed red meat
Processed meats
Sugar sweetened beverages
High glycemic load CHO
Sources of trans fats

Fruits
Vegetables
Beans/legumes
Nuts and seeds
Whole grains
Fish
Yogurt
High omega-3 seafood 
High PUFA vegetable oils

Current Guidelines for the General Population

A diet emphasizing intake of vegetables, fruits, 
legumes, nuts, whole grains, and fish

Replacement of SFA with MUFA and PUFA

A reduced amount of dietary cholesterol

Minimizing intake of processed meats, refined 
CHO, and sweetened beverages

Avoidance of trans fats

Feingold KR. The Effect of Diet on Cardiovascular Disease and Lipid and Lipoprotein Levels. 2021 Apr 16. In: Feingold KR, et al Endotext [Internet]. South Dartmouth (MA): MDText.com, Inc.; 
2000–. PMID: 33945244.



Updated Dietary Guidance from the American Heart 
Association

2021 Dietary Guidance to Improve Cardiovascular Health: A Scientific Statement From the American Heart Association. 2021 
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001031

Emphasize

• Adjust energy intake to achieve and maintain a healthy body weight
• Follow this guidance regardless where food is prepared or consumed

Minimize

• Beverages and food w/ 
added sugars

• Ultra-processed foods
• Processed meats
• Food high in salt
• Alcoholic beverages
• Tropic oils

• Fruits and Vegetables
• Whole grain foods
• Healthy source of proteins; fish 

and seafood, legumes and nuts, 
low-fate/ fate free dairy, poultry 
and if desired lean meat

• Liquid plant oils (e.g. Canola oil)



1. Adjust energy intake and expenditure to achieve and maintain a healthy body weight

2. Eat plenty of fruits and vegetables, choose a wide variety

3. Choose foods made mostly with whole grains rather than refined grains

4. Choose healthy sources of protein a. mostly protein from plants (legumes and nuts) b. fish 
and seafood c. low-fat or fat-free dairy products instead of full-fat dairy products d. if meat 
or poultry are desired, choose lean cuts and avoid processed forms

5. Use liquid plant oils rather than tropical oils (coconut, palm, and palm kernel), animal fats 
(e.g., butter and lard), and partially hydrogenated fats 

6. Choose minimally processed foods instead of ultra-processed foods* 

7. Minimize intake of beverages and foods with added sugars

8. Choose and prepare foods with little or no salt

9. If you do not drink alcohol, do not start; if you choose to drink alcohol, limit intake

10. Adhere to this guidance regardless of where food is prepared or consumed
*There is no commonly accepted definition for ultra-processed foods, and  some healthy foods may exist within the ultra-processed food category

Evidence-Based Dietary Guidance to Promote Cardiovascular 
Health

2021 Dietary Guidance to Improve Cardiovascular Health: A Scientific Statement From the American Heart Association. 2021 
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001031



Dietary Patterns Most in 
Alignment with 2021 AHA 

Guidance

Tier 1 patterns 

(when implemented as intended)

✓ DASH-style

✓ Mediterranean

✓ Pescetarian

✓ Ovo-, Lacto-, and Ovo-Lacto 

Vegetarian

Popular Dietary Patterns: Alignment With American Heart Association 2021 

Dietary Guidance: A Scientific Statement From the American Heart 

Association 2023 

https://www.ahajournals.org/doi/10.1161/CIR.0000000000001146



Facilitators for Dietary Adherence: Clinician Guidance

• Emphasize plant-rich foods and 
inclusion of some animal-sourced 
protein if desired:
• Fruits and vegetables

• Nuts and seeds

• Whole grains

• Heart-healthy oils

• Low-fat dairy

• Fish and seafood

• Lean meats and poultry

Pro Tips

• Frozen fruits and vegetables are 
more affordable and as nutrient 
dense as fresh produce

• Herring, rainbow trout, and some 
forms of tuna  along with higher 
consumption of legumes can be 
more cost-effective

• Preparing foods from scratch makes 
it easier to adhere to lower salt diets

Popular Dietary Patterns: Alignment With American Heart Association 2021 

Dietary Guidance: A Scientific Statement From the American Heart 

Association 2023 

https://www.ahajournals.org/doi/10.1161/CIR.0000000000001146



Tier 4 Patterns 

(when implemented as intended)

✓ Paleo

✓ Very low-carb (Atkins, Keto)

Why Encourage Patients to Move Up 
to Higher Tier Patterns?

• Limits whole fruit, legumes, and 
whole grains 

• Excess consumption of higher fat 
animal products (dairy and meat)

• Difficult to adhere to long-term

Dietary Patterns Least in Alignment with 2021 AHA 
Guidance

Popular Dietary Patterns: Alignment With American Heart Association 2021 

Dietary Guidance: A Scientific Statement From the American Heart 

Association 2023 

https://www.ahajournals.org/doi/10.1161/CIR.0000000000001146



Strategies to 
Promote 
Health Equity

• Address 
structural 
racism

• Develop policies 
to improve 
systems and 
structures that 
promote health 
inequality

• Foster social 
support and 
family to 
promote health

• Educate 
individuals & 
facilitate access 
to culturally 
relevant foods

Individual
Relationships 
& Networks

SocietyPolicy

Popular Dietary Patterns: 

Alignment With American Heart 

Association 2021 Dietary 

Guidance: A Scientific Statement 

From the American Heart 

Association 2023 

https://www.ahajournals.org/doi/10

.1161/CIR.0000000000001146
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