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Learning objectives

1. Describe at least one common misconception about the 
relationship between dietary fat and health.

2. List current recommendations regarding dietary fat.

3. Plan a one day diet that follows the current recommendations.



Outline

• T/F quiz
• History of dietary fat recommendations in the U.S. 
• Current recommendations
• Fitting recommendations into dietary patterns
• T/F quiz - revisited



True or False?

• Low-fat diets are the best diets for those at risk for cardiovascular 
disease.

• Cholesterol rich foods (like eggs) are bad for you.  
• Your total and LDL cholesterol levels are the best indicators of your risk 

for a heart attack. 
• Saturated fat raises your “bad” cholesterol and that causes heart 

disease. 
• Low-fat options are generally “healthier” options (low fat vs. full fat 

yogurt, salad dressing). 



A big FAT lie? 
The History of dietary guidance about dietary fat

• Ancel Keys and the Seven Country Study and prior work (1958)
• Keys Diet Heat Hypothesis
• Keys persuaded the American Heart Association to release 1st

guidelines targeting fat many scientists opposed it (John Yudkin)!
• The first Dietary Goals for the United states (1977)
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Presentation Notes
The hypothesis was developed initially from an intuitive correlation of higher rates of heart disease among American business executives, presumably among the best-fed persons. Keys was heavily criticised for his work so he latterly attempted to add scientific weight to his hypothesis that a low-fat diet is healthy, the results of what later became known as the Seven-Countries Study appeared to show that serum cholesterol was strongly related to coronary heart disease mortality. However, there have been major holes pointed out in this study as Keys’ cherry picked data from countries that supported his hypothesis, leaving out 16 countries in total who’s outcome didn’t support his hypothesis.

eginning in 1957 Keys and his colleagues began what would eventually be known as the Seven Countries Study by surveying 12 000 men aged 40 to 59 from 18 areas of seven countries (Italy, the Greek Islands, Yugo­slavia, the Netherlands, Finland, Japan, and the United States).[3] Study communities were chosen for their contrasting dietary patterns and the relative uniformity of their rural laboring populations. Through central chemical analysis of the foods consumed by randomly selected families as well as diet-recall measures, Keys and his colleagues were able to determine that in societies where fat was a major component of every meal (i.e., the US and Finland), both the blood cholesterol levels and the heart-attack death rates were highest. Conversely, in cultures where diets were based on fresh fruit and vegetables, bread, pasta, and plenty of olive oil (i.e., the Mediterranean region) blood cholesterol was low and heart attacks were rare. The report published in 1970 had a decisive impact on CVD prevention, as it described one of the first studies to clearly show that dietary saturated fat leads to CVD, and that the relationship is mediated by serum cholesterol.



22 countries instead of 7? Weaker association
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Presentation Notes
Yerushalmy and Herman Hilleboe—Berkeley statistician and New York State Commissioner of Health, respectively, who’d both attended the WHO meeting with Keys—wrote a scathing critique of Keys’ beloved graph. Their paper was titled “Fat in the diet and mortality from heart disease: A methodological note.” This, my friends, is the rebuttal that gets cited near and far as proof of Keys’ fraudulence, and is the source of that “original 22 countries” graph we saw a bit ago.
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Framingham Heart Study

1999 – lifetime risk at age 40 years of developing coronary heat disease is one in two for men and one in three for women. 
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Presentation Notes
Framingham heart study – Framingham Massachusette (1948) – 5,000 of 30,000 town residents ages 30-59 without established coronary disease. Exposures included smoking, obesity, elevated BP, high cholesterol, PA, etc.
Outcomes – development of coronary heart disease. 

Currently the percent of calories coming from fat is 33% (75 grams today vs. 86 grams in 1977)





History of the Total Fat Dietary Guidelines

• 1980                     2015 1985                     1990                     1995                     2000  2005  2010

?
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How did recommended fat intake of 30% get into and stay in the Dietary Guidelines for 40 years? 
Dr. Ancel Keys (“Mr. Cholesterol”) conducted research that eventually led to his Seven Countries study that found that elevated total serum cholesterol levels were the only significant predictor of MI. He also studied Japanese men and found that those in Japan with a traditional diet had a much lower risk of Japanese in Hawaii or Japan that followed local dietary patterns. (Andrade 2009) 

20-35% is the AMDR set by the Food and Nutrition Board of the Institutes of Medicine (IOM).



Fat intake and obesity 1980s to now
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Presentation Notes
This add is from 1933



Sugar intake and obesity 1980s to now







Dietary Guidelines for Americans 2015
 Emphasis is on healthy eating 

patterns. Including,

• Fat-free or low-fat dairy, 
including milk, yogurt, cheese, 
and or fortified soy beverages

• Oils (vs. saturated and trans fat)

 Limit trans fat (same)
 Limit saturated fat to <10 percent of 

calories (same)
 NO quantification of cholesterol limit 

(different)
 Total fat? (quietly ignored)
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The first time since 1980s, the dietary guidelines the committee did not propose restricting total fat consumption in its technical report. 
Cholesterol�Per the 2015 Dietary Guidelines, "the Key Recommendation from the 2010 Dietary Guidelines to limit consumption of dietary cholesterol to 300 mg per day is not included in the 2015 edition, but this change does not suggest that dietary cholesterol is no longer important to consider when building healthy eating patterns.“. Average cholesterol intake is 267 mg/day according to 2011-2012 NHANES data – no longer a nutrient of concern.

Saturated Fats�The key recommendation to consume less than 10 percent of calories from saturated fatty acids was maintained from the 2010 to 2015 Dietary Guidelines, with slight variation in language.
Trans Fatty Acids�Advice to keep trans fat intake as low as possible is consistent.
Solid Fats�While "solid fat" was used in the 2010 Dietary Guidelines' key recommendations, this language was not used in the 2015 key recommendations. The overall messaging was similar, with the 2015Dietary Guidelines encouraging Americans to limit solid fat intake and to replace solid fats with oils.




Limit trans fat (same)
Limit saturated fat to <10 percent of calories (same)
NO quantification of cholesterol limit (different)
Total fat? (quietly ignored)



Trans fat = partially hydrogenated vegetable oil 
look for this in ingredient lists.
FDA recently removed PHO’s GRAS status (3- years from June 2015 to comply)



What to eat? (trans fat)  

• Naturally occurring trans fat in meat and dairy is OK.
• There is NO ROOM for PHOs.



Limit trans fat (same)
Limit saturated fat to <10 percent of calories (same)
NO quantification of cholesterol limit (different)
Total fat? (quietly ignored)



Dietary Guidelines- 2015?



2015-2020 DGAs for Americans



• In 1912 Anichkov discovered that feeding cholesterol to rabbits led to 
atherosclerosis.

• Rabbits are herbivores- metabolize cholesterol differently

• 80% of the cholesterol in our body is made by our body

• 1 egg = ~200 mg of cholesterol 

Konstantinov, I., Mejevoi, N., & Anichkov, N. (2006). Nikolai N. Anichkov and his theory of atherosclerosis. Texas Heart Institute Journal, 33(4), 417-423. 

Dietary cholesterol and heart disease? 



POPULATION DURATION ADDT’L
DC

LDL HDL LDL:HDL RATIO LDL  SIZE

CHILDREN 4 wk 518 mg/d No Change 

WOMEN 4 wk 640 mg/d No Change

MEN 12 wk 640 mg/d No Change

MEN/WOMEN 12 wk 215 mg/d No Change No Change

MEN/WOMEN 4 wk 640 mg/d No Change 

MEN/WOMEN 12 wk 250 mg/d No Change N/A

MEN/WOMEN 12 wk 400 mg/d No Change No Change No Change N/A

Change in LDL, HDL, and LDL Size as a Response to DC provided by Egg in Various 
Populations  

Fernandez, M., & Calle, M. (2010). Revisiting dietary cholesterol recommendations: Does the evidence support a limit of 300 mg/d? Current Atherosclerosis  
Reports, 12, 377-383.



What to eat? (cholesterol)

• U.S. Healthy Eating Pattern
• Eggs are listed with other protein foods including meats, poultry, and 

eggs (10-28 oz-eq/week for a 1,000 – 2,200 kcalories diet)
• A few eggs a week is A-ok! (2-3 eggs per week)



Limit trans fat (same)
Limit saturated fat to <10 percent of calories (same)
NO quantification of cholesterol limit (different)
Total fat? (quietly ignored)



History of Saturated Fat Guidelines 

 1980  1985  1990    2000 1995  2005  2010  2015



Foods high in SFA should 
be replaced with foods 
high in unsaturated fats, 
and other choices to 
reduce solid fats…
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Presentation Notes
Average saturated fat intake is 13-14% of calories. 



2010





A review of evidence from 
randomized controlled trials 
and prospective cohort studies. 



Changes in Total Cholesterol: HDL-C Ratio for Consumption of SFA, MUFA, 
PUFA, and TFA 

What you replace 
saturated fat with 
matters!

Presenter
Presentation Notes
5% of a 2000 kcalorie diet is 100 calories = 11 grams of fat. 





Predicted changes (Δ) in the ratio of serum total to HDL cholesterol and in LDL- and HDL-
cholesterol concentrations when carbohydrates constituting 1% of energy are replaced 

isoenergetically with lauric acid (12:0), myristic acid (14:0), palmitic acid (16:0...

Ronald P Mensink et al. Am J Clin Nutr 2003;77:1146-1155

©2003 by American Society for Nutrition

Different saturated 
fatty acids have 
different effects on 
LDL, HDL, and total 
cholesterol: HDL 
ratios!
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Predicted changes (Δ) in the ratio of serum total to HDL cholesterol and in LDL- and HDL-cholesterol concentrations when carbohydrates constituting 1% of energy are replaced isoenergetically with lauric acid (12:0), myristic acid (14:0), palmitic acid (16:0), or stearic acid (18:0). *P < 0.001.







Fatty Acid Composition

0% 20% 40% 60% 80% 100%

Grapeseed Oil

Corn Oil

Soybean Oil

Sesame Oil

Canola Oil

Peanut Oil

Avocado Oil

Extra Virgin Olive Oil

Cocnut Oil

Fatty Acid Percentages

Polyunsaturated Fat
Monounsaturated Fat
Saturated Fat
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Bottom figure from Personal Nutrition, 6th ed., Boyle & Anderson, Thomson/Wadsworth, 2007. 
Typical Fatty–Acid Compositions of Some Common Fats 
PDF’s
https://en.wikipedia.org/wiki/Avocado_oil





What to eat? (saturated fat)
• Limit your intake of these sources of saturated fat

• 10% of 2,000 calories per day is 200 calories or 22 grams of saturated fat

• 3 ounces of beef = 6 grams SFA; 1 Tbsp butter = 7 grams SFA; 1 ounces of cheddar 
cheese = 5 grams SFA; 0.5 cup chocolate ice cream = 5 grams SFA

• fatty beef (high in stearic acid; C18)
• lamb,
• pork,
• poultry with skin,
• lard and cream,
• butter,
• cheese and
• other dairy products made from whole or reduced-fat (2 percent) milk,
• Coconut (high in lauric acid; 12C) and palm oil



Limit trans fat (same)
Limit saturated fat to <10 percent of calories (same)
NO quantification of cholesterol limit (different)
Total fat? (quietly ignored)



What is the most important dietary factor?

0 20 40 60
Percent Reduction In CVD Risk

Most Favorable VS Least Favorable
Population Quintile

SFA

Whole Grains

Alcohol

Fruits

Vegetables

Soy
Nuts





Estruch R et al. N Engl J Med 2013;368:1279-1290.

Kaplan–Meier Estimates of the Incidence of Outcome Events in 
the Total Study Population.
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Figure 1. Kaplan–Meier Estimates of the Incidence of Outcome Events in the Total Study Population. Panel A shows the incidence of the primary end point (a composite of acute myocardial infarction, stroke, and death from cardiovascular causes), and Panel B shows total mortality. Hazard ratios were stratified according to center (Cox model with robust variance estimators). CI denotes confidence interval, EVOO extra-virgin olive oil, and Med Mediterranean.



• Jenkins first studied a portfolio of four foods in 2002 to reduce LDL-C
• The subjects were currently following a very low saturated fat diet which 

approximated the National Cholesterol Education Program (NCEP) Step II 
diet. 

• After one week on the very low SFA diet, the test diet was initiated
• plant sterols (1 g/1,000 kcal)
• soy protein (23 g/1,000 kcal)
• almonds (28g/day)
• viscous fibers (9g/1,000 kcal). 



Percent change from baseline in the ratio of 
LDL:HDL on the combination diet (n = 13).



The study was a randomized crossover design;
• 34 participants completed all three 1-month treatments,

• Control (traditional low-fat diet),
• 20 mg Lovastatin (drug therapy to lower cholesterol), 
• dietary portfolio of foods





What to eat? (total fat)

• Fruits and vegetables
• Whole grains
• Nuts
• Fatty fish and omega-3s
• Soy and plant sterols
• Soluble fiber
• Eggs
• Nut and vegetable oils 



Things to avoid in heart healthy diets

• Processed foods
Added sugar
No-fat alternatives to higher fat options
Added fat
Added salt
Ingredients or processes that are un-recognizable

• Partially hydrogenated fats





Hazard Ratios of CVD Mortality According to 
Usual % of Calories from Added Sugar 
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Which one is healthier? 

21 grams of fat 15 grams of fat 21 grans of fat

Presenter
Presentation Notes
Avacado (1 cup) = 21 grams of fat, 3.1 saturated, 2.7 PUFA, 14 MUFA – rich source of vitamin C, K (1/2 your daily requirements), folate, B6, potassium, vitamin E, fiber, phytosterols, carotenoids,  

3 ounce steak = 15 grams of fat, 6 grams saturated, <1 PUFA, 6 grams MUFA, 70 grams of cholesterol, 16 grams of protein, 2 mg of iron 




1 cup cubed avocado
21 grams of fat
3 g SFA
3 g PUFA

14 g MUFA

3 ounces of steak
15 grams of fat
7 g SFA
1 g PUFA
6 g MUFA

1 donut
21 grams of fat
11 g SFA (palm oil)

17 g sugar

Presenter
Presentation Notes
Avacado (1 cup) = 21 grams of fat, 3.1 saturated, 2.7 PUFA, 14 MUFA – rich source of vitamin C, K (1/2 your daily requirements), folate, B6, potassium, vitamin E, fiber, phytosterols, carotenoids,  

3 ounce steak = 15 grams of fat, 6 grams saturated, <1 PUFA, 6 grams MUFA, 70 grams of cholesterol, 16 grams of protein, 2 mg of iron 

1 chocolate donut = 370 kcals, 24 g total fat, 11 grams SFA (mostly from palm oil  palmitic, oleic, linoleic), 0 g chol and 0 g trans fat, 17 g sugar 




Which one is healthier? 





Which one is healthier?

• Swedish fish • Dark chocolate?





Which one is healthier?

• Fat free yogurt • Greek yogurt, add your own fruit 
and nuts





Which one is healthier?

•DEPENDS

•Compared to what?

•How much?

• In the context of what diet?



What does a healthy balanced 2,000 calories 
per day heart healthy diet look like?
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http://www.nytimes.com/interactive/2014/12/22/upshot/what-2000-calories-looks-like.html?_r=0

Yogurt with fruit and nuts (210), toast and jam (85), coffee (2), beef stir-fry and farro (400), diet soda (0), pretzels (220), pear (100), chicken and arugula (490), brussels sprouts and squash (55), water (0), wine (120), cookies (200)





True or False?

• Low-fat diets are the best diets for those at risk for cardiovascular 
disease.

• Cholesterol rich foods (like eggs) are bad for you.  
• Your total and LDL cholesterol levels are the best indicators of your risk 

for a heart attack. 
• Saturated fat raises your “bad” cholesterol and that causes heart 

disease. 
• Low-fat options are generally “healthier” options (low fat vs. full fat 

yogurt, salad dressing). 



What did you learn?

1. Is fat the “bad guy” of nutrition?
2. What should you replace saturated fat with in your diet?
3. What other dietary factors matter in regards to your risk for heart 

disease?
4. Are low-fat alternatives always healthier choices?



Summary

1. Eating a diet that contains a moderate amount (up to 35% of total 
calories) of fat isn’t bad for health – it’s good for health!

• Fats are like fonts, it’s the type that matters. 

2. The current recommendation is to consume <10% of calories as 
saturated fat (the AHA says limit saturated fat to 5-6%) – replacing 
saturated fat with unsaturated fat, NOT carbohydrates.

3. A heart healthy diet includes a variety of whole and natural foods 
(not processed foods) – vegetables, fruits, whole grains, legumes, nuts, 
eggs, dairy, poultry, fish, red meat, nuts, avocados

Presenter
Presentation Notes
2,000 kcalorie diet = 44 – 78 grams
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