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The	Fat	Theory	of	Heart	Disease	Etiology
� Four	pillars	of	the	prevention	of	heart	disease

1. Reduce	total	dietary	fat
2. Reduce	dietary	saturated	fat
3. Reduce	dietary	cholesterol
4. Reduce	sodium
5. Reduce	weight,	if	over	weight

� Which	of	these	are	true	in	practice
� – only	5

� Which	are	partially	true		
� 2	&	4







History	of	the	Total	Fat	Dietary	Guidelines

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

Reducing	total	fat	(replacing	
total	fat	with	overall	
carbohydrates)	does	not	lower	
CVD	risk	



The	Big	Fat	Lie:	Politics	vs	Sound	Science		
� Dr. Ancel Keys –influential, Seven Countries Study 
� 1961 Keys persuaded AHA to release 1st guidelines targeting saturated fat 
� 1970 –Congressional hearings on low-fat anti-saturated fat campaign; 

many scientists opposed it 
� Why do we still have fat recommendations? 

� Keys aggressively discredited opposition (sugar causes HD) 
� Current health authorities are too embarrassed or too loyal 
� Based on Key’s research, drug companies created the most lucrative drug 

ever: statins 

Andrade, 2009 
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The Seven Countries Study is the cornerstone of current 
cholesterol and fat recommendations and official government 
policies

Keys had data available from 22 countries----- only 
used data from 7 countries that supported his 
hypothesis 

Bowden, J., & Sinatra, S. (2012). The Great Cholesterol Myth. Beverly, MA: Fair Winds 
Press. 



British physician Malcolm Kendrick used same data available to Keys and 
discovered that by choosing different countries you can prove an inverse 
relationship 

Fat and 
cholesterol 
intake

Risk of 
Heart 
Disease 

Bowden, J., & Sinatra, S. (2012). The Great Cholesterol Myth. Beverly, MA: Fair Winds 
Press. 





The Snackwell Phenomenon
Food companies rushed to create low-fat versions of all foods and market it as “heart 
healthy”

Butter was replaced with margarine which is high in trans fat! 

Vegetable oils were aggressively promoted as a healthy alternative to saturated fat 
most vegetable oils are highly processed,  pro-inflammatory, and easily damaged 
when reheated repeatedly
Bowden, J., & Sinatra, S. (2012). The Great Cholesterol Myth. Beverly, MA: Fair Winds Press.



Dietary	Fat	and	Heart	Disease	
�Removing total fat is generally harmful (doesn’t lower CVD 

risk) 
� Why

� Replaced with refined CHO and sugar
� 2015 Dietary Guidelines: 
“... Dietary advice should put the emphasis on optimizing types of 
dietary fat and not reducing total fat.” (DGAC Grade: Strong) 

� If done correctly it can be positive Pritikin, Ornish



IOM, 2002

DRI	for	Energy...	Fatty	Acids	&	Cholesterol



2014



At 12 months:
Low-carbohydrate diet:
• 42% calories from fat
• Showed overall -1.4% risk reduction in 10-year 

Framingham CHD risk score  
Low-fat diet: 
• 30.8% calories from fat





The US Federal Guidelines recommend for heart health: 
• Following a Mediterranean style diet 
• Limiting total fat to 20-35% of total calories 
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Primary	End	Point	(Acute	Myocardial	Infarction,	
Stroke,	or	Death	from	Cardiovascular	Causes)



... But total fat as a percent of 
energy is unimportant... 



Conclusion:	
� 2015 Dietary Guidelines: Relationship between Consumption of Total Fat 

and Risk of CVD: 
� “...these results suggest that simply reducing SFA or total fat in the diet by 

replacing it with any type of carbohydrates is not effective in reducing risk of 
CVD.”

� But the panel left the 20%-35% guideline
� Mixed message

2015 Dietary Guidelines Expert Panel Chpt 6 
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History of Cholesterol Dietary Guidelines  



Dietary Guidelines- 2015?



2015-2020	DGAs	for	Americans





Cholesterol 
Recommendations 

Based on 
animal studies

Studies did not 
take into 

account other 
risk factors Studies 

provided 
excessive 

amounts of DC

Where did the Cholesterol 
Recommendations come 
from?



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

* Rabbits are herbivores- metabolize cholesterol differently 

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



Rabbit’s	
Digestion	





In the 2000 the AHA states that there is no precise basis for 
selecting a target level for dietary cholesterol for all individuals 
but recommends 300 mg/day on average.



The three deciding opinions:
1. American Heart Association- 2014
2. USDA Dietary Guidelines- 2015
3. Most recent meta analysis- 2015

All three agree there isn’t enough evidence to make a recommendation. 



EGG STUDIES 
Eggs are often used to study cholesterol due to 
their high content of cholesterol and low content 
of saturated fat



LDL HDL LDL:HDL % Change

Baseline 130 50 2.60

+ 1 egg/day 134 51 2.63 1.2%

Baseline 150 50 3.00

+ 1 egg/day 154 51 3.02 0.7%

Baseline 170 50 3.40

+ 1 egg/day 174 51 3.41 0.3%

Cholesterol (mg/dL) LDL:HDL Ratio

Egg Consumption and the Effect on LDL:HDL Ratio

McNamara. 2000 J American College of Nutrition, 19(5), 540S-548S 
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Cholesterol	conclusion!
� Eggs are back

� No more suffering through egg replacement.
� You are free to soufflé,  meringues, build structure once again!!

� Sauces are back
� Hollandaise sauce is in
� Cream can add creaminess to cream sauce
� Forego the low or no fat marinara; Ask for the Alfredo sauce.  



- The mix of fatty acids is relevant
- But don’t focus here



History	of	Saturated	Fat	Guidelines	

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



2003



Change in: 
Bad Cholesterol: LDL       Good Cholesterol: HDL 



Total : HDL Cholesterol Change  





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



2010





2016



Linoleic	Acid	and	Saturated	Fat	Composition	of	
MCE	Control	and	Intervention	Group	Diets	

Baseline InterventionControl







Change	in	Serum	Cholesterol	and	Probability	of	Death



Here	is	the	answer
�When someone asks if _________ is good for me to 

eat.

�Compared to what?



Conclusion	saturated	fat!
� Full fat milk and cream are back

� No more ice milk. Eat Haagen-Dazs!
� Remember the power of cheese!!

� Meat is in
� No need to keep the 80/20 hamburger, make it a butter burger
� No more lean dry meat, put some pan-dripping gravy on that juicy steak!  





Sodium
� 10% of population is sodium sensitive

� For public health recommendations, everyone reduce
� But for the individual, if BP is normal it is not an issue





History	of	Maintain	Ideal	Weight	Guidelines	

� 1980 � 1985 � 1990   � 2000� 1995 � 2005 � 2010



How	to	reduce/maintain	weight

� Don’t restrict
� Change the dining environment

� Small plates bowls glasses
� Smaller portion pack snacks
� Make low nutrient dense foods less visible and assessable
� What we say about food makes a difference

� Be aware of visual cues to satiety
� Reduce refined carbs



CBS	Features	Portion	Size	Me

video



Amount of Candy Consumption According to 
Condition

Painter, J., Wansink, B., Hieggelki, J. (2002). How Visibility and Convenience Influence Candy Consumption. Appetite 38, 
237-238.
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Refillable Soup Bowls Increase Consumption, 
but Not Perception of Consumption
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Wansink, B., Painter, JE., North, J. 2005. Bottomless Bowls: Why Visual Cues of Portion
Size May Influence Intake. Obesity Research, 13,1, 93-100.



Effect	of	Glass	Size	on	Milk	Consumption	
in	Children	3	to	5	Years	Old
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Figure 1. Milk Consumption

Smith, S. R., Barnes, J. L., Knoll, S. E., Rhodes, K., & Painter, J. E. (2011). 
Effect of Glass Size on Milk Consumption in Children 3 to 5 Years Old. 
Journal of the American Dietetic Association, 111(9), A106-A106.



Take	Home	Messages
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A portfolio of four foods + a very low SFA diet. After one 
week on the very low SFA diet, the test diet was initiated 
for 1 month in duration before returning to the very low 
SFA diet on week 4. 
The intervention diet included: 
� 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).



Dyslipidemia	Intervention
� Vegetable modified diet 

� 2.5 cup equivalents/day:
� Pulses > 130 g/day (beans, peas, chickpeas and lentils)
� Legumes > 4 serv/wk have shown benefit

� Fruit-modified diet 
� 2 cup equivalents/day 

� Fruits high in soluble fiber (pectin) greater than 7 g/day to 13 g/day 
have shown efficacy

� Grains: Decreased simple carbohydrate diet/Consistent 
carbohydrate diet
� 6 oz equivalents/day at least 50% whole grain 
� Soluble fiber greater than 7 g /day to 13 g/day (psyllium, oats, and barley) 
� Whole grains >3 servings/day. 
� Total fiber intake of 25 g to 30 g per day



Dyslipidemia	Intervention
� Dairy 3 cup equivalents/day

� Plain, sugar free, reduced sugar 
� Protein foods 5.5 oz equivalents/day, shift servings toward,

� Nuts >1.5 oz per day have shown a benefit
� Soy protein > 25 g/day
� Pulses > 130 g/day (beans, peas, chickpeas and lentils) 
� Legumes > 4 serv/wk

� Oils 27g/day
� Plant stanol/sterol rich spreads and foods (2-3X/day) to equal 

(2 g/day to 3 g/day) have been shown to be effective (>3 g/day 
no added benefit) 

� Reduction or elimination of trans fats 
� Mainly accomplished by avoiding fried foods and processed pastries 

and sweets 
� Omega-3 fatty acids (2 or more servings/week, fatty fish)



Dyslipidemia	Intervention
Other
• Saturated fat

§ For patients eating more than 10% of energy from 
saturated fat, encourage a reducing highly processed food 
that are high in saturated fat. 

§ This can be accomplished by reducing consumption of 
processed meats (Sausage, franks, bacon, and ribs) grain 
based and dairy desserts, beef and chicken mixed dishes, 
pizza and Mexican dishes. Encourage increasing foods 
high in mixed unsaturated fatty acids including; fatty 
fish, nuts, seeds and avocados.

• Added sugar
o For patients eating a diet characterized by more than 10% 

of energy from added sugars, encourage a diet with total 
added sugar less than 10% of energy 
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Plasma	Total	Polyphenols	



Plasma	Antioxidant	Capacity	



Changes	in	Superoxide	Dismutase	(SOD)	Activity		

Fig.	4.	(A)	SOD	activity;	mean	± SEM)	in	healthy	subjects	(n	¼	20)	after	consumption	of	pasta	meals	(CP:	control	pasta;	WSP:	30%	white	sorghum	pasta;	RSP:	30% red	sorghum	pasta).	Bars	
with	different	letters	are	significantly	different.	P	<	0.05	(one-way	repeated	ANOVA,	Bonferroni	adjustment).





Animals	fed	a	
certain	%	of	diet	
from	Lipids	from	
Whole	Kernel	
White	and	Red	
Grain	Sorghum	



Thank	You!



Take	Home	Messages	for	heart	health
1. Don’t consider total fat
2. Total dietary cholesterol is not the focus
3. Don’t focus on saturated fat. But consider balance of the types of fat
4. Eliminate trans fat
5. Reduce added sugar
6. Substitute whole grains for refined. 
7. Focus on foods to add to reduce risk and teach how to find and use them

1. Soluble fiber, Phyto sterols, nuts, legumes, vegetables, fruits,
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