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Outline:			
Elements	and	Patterns	

•  Heart	disease	burden	
•  Fat	
•  Sugar	
•  Inflammation	
•  Cholesterol	
•  Protein	
•  Mortality	
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Burden	of	CV	Disease	
•  Cardiovascular	disease	accounts	for	nearly	801,000	deaths	
in	the	US.	That’s	about	1	of	every	3	deaths	in	the	US.	

•  About	2,200	Americans	die	of	cardiovascular	disease	each	
day,	an	average	of	1	death	every	40	seconds.		

•  About	92.1	million	American	adults	are	living	with	some	
form	of	CVD	or	the	after-effects	of	stroke.		

•  Costs	of	CVD/stroke	are	estimated	to	total	more	than	$316	
billion	in	health	expenditures	and	lost	productivity.		

•  Nearly	half	of	all	black	adults	have	some	form	of	CVD,	48%	
of	women	and	46%	percent	of	men.		

	 https://www.heart.org/idc/groups/ahamah-public/@wcm/@sop/@smd/documents/downloadable/
ucm_491265.pdf 





FIGURE	1.	Heart	disease	death	rates*	and	annual	percentage	changes	among	adults	
aged	≥35	years,	by	race	—	United	States,	1968–2015	
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Obesity	Epidemic	



Seven approaches to staying heart healthy:  
•  Be active (exercise regularly/daily) 
•  Keep a healthy weight (BMI < 25) 
•  Cholesterol control (LDLc < 100 mg/dl) 
•  Don’t smoke or use smokeless tobacco 
•  Eat a heart-healthy diet 
•  Keep blood pressure healthy (<120 mm Hg systolic) 
•  Learn about your blood sugar and diabetes (A1c < 5.7%) 

3% 
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Obesity	Epidemic	

•  Nearly	78	million	US	adults	and	13	million	
children	

•  Obese	individuals	have	less	ability	to	resist	
food	cues	

•  Healthy	dining	is	difficult	in	the	USA	
•  Dining	out	is	a	challenge:		

•  American	style	big	meals,	refined	grains,	red	meat,	
unhealthy	fats	and	sugary	drinks	

•  American’s	are	eating	fewer	fruits,	vegetables,	
whole	grains	and	nuts	(Harvard	School	of	Public	
Health)	
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Obesity	Epidemic	

•  The Gridiron Challenge Burger and will cost $75 
•  Finish the burger in a hour or less to win a Cardinals jersey and 

a picture on the videoboard  
•  10-inch hamburger bun  
•  five 1/3 pound burger patties  
•  five all-beef hot dogs  
•  five bratwursts 
•  20 slices of American cheese  
•  eight slices of bacon 
•  eight chicken tenders  
•  12 ounces of French fries  
•  about 8,300 calories 

•  Three members of the stadium's culinary team attempted to 
complete the challenge on Monday. They all failed, 
unsurprisingly.  "One of them ... actually called in sick today"  





Diet and Risk Factors 
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From: Vegetarian Dietary Patterns and Mortality in Adventist Health Study 2

JAMA Intern Med. 2013;():1-8. doi:10.1001/jamainternmed.2013.6473

Figure Legend:
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Proportions (Pr) in different dietary categories at different ages—longitudinal analysis in AHS-2 
adjusted for birth cohort and other covariates. Reported here is the reference cohort who enrolled 
in AHS-2 in their 60s (Nominal multinomial analysis. pr non-veg: pr non vegetarians, pr lacto: lacto-
ovo vegetarians, pr vegan: vegans, pr semi: semi vegetarians, and pr pesco: pesco vegetarians; N 
= 51,082). Other variables in the model are: diet age, race, gender, education, birth cohort. 
 



Global	Mortality	2000:	Impact	of	Hypertension	and	Other	Health	Risk	Factors	

Ezzati et al. Lancet. 2002;360:1347-1360. 
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From: Vegetarian Diets and Blood Pressure:  A Meta-analysis
JAMA Intern Med. 2014;174(4):577-587. doi:10.1001/jamainternmed.2013.14547









Best Proven Nonpharmacological Interventions for Prevention and 
Treatment of Hypertension* (cont.)  

		 Nonpharmacological	
Intervention	

Dose	 Approximate	Impact	on	SBP	
Hypertension	 Normotension	

Physical	
activity	
		
		

Aerobic	 ●	90–150	min/wk	
●	65%–75%	heart	rate	reserve	

-5/8	mm	Hg	 -2/4	mm	Hg	

Dynamic	resistance
		

●	90–150	min/wk	
●	50%–80%	1	rep	maximum	
●	6	exercises,	3	sets/exercise,	10	
repetitions/set 		

-4	mm	Hg	 -2	mm	Hg	

Isometric	resistance	 ●	4	×	2	min	(hand	grip),	1	min	rest	
between	exercises,	30%–40%	
maximum	voluntary	contraction,	3	
sessions/wk	
●	8–10	wk	

-5	mm	Hg	 -4	mm	Hg	

Moderation	
in	alcohol	
intake	

Alcohol	
consumption	

In	individuals	who	drink	alcohol,	
reduce	alcohol†	to:	
●	Men:	≤2	drinks	daily	
●	Women:	≤1	drink	daily	

-4	mm	Hg	 -3	mm	

*Type, dose, and expected impact on BP in adults with a normal BP and with hypertension.  
†In the United States, one “standard” drink contains roughly 14 g of pure alcohol, which is typically found in 12 oz 

of regular beer (usually about 5% alcohol), 5 oz of wine (usually about 12% 
 alcohol),  and 1.5 oz of distilled spirits (usually about 40% alcohol).  



Best Proven Nonpharmacological Interventions for Prevention and 
Treatment of Hypertension* 

		 Nonpharmacologi
-cal	Intervention	

Dose	 Approximate	Impact	on	SBP	
Hypertension	 Normotension	

Weight	loss	 Weight/body	fat Best	goal	is	ideal	body	weight,	but	aim	
for	at	least	a	1-kg	reduction	in	body	
weight	for	most	adults	who	are	
overweight.	Expect	about	1	mm	Hg	
for	every	1-kg	reduction	in	body	
weight.	

-5	mm	Hg	 -2/3	mm	Hg
		

Healthy	diet	 DASH	dietary	
pattern 

Consume	a	diet	rich	in	fruits,	
vegetables,	whole	grains,	and	low-fat	
dairy	products,	with	reduced	content	
of	saturated	and	total	fat.	

-11	mm	Hg	 -3	mm	Hg	

Reduced	intake	
of	dietary	
sodium	

Dietary	sodium Optimal	goal	is	<1500	mg/d,	but	aim	
for	at	least	a	1000-mg/d	reduction	in	
most	adults.	

-5/6	mm	Hg	 -2/3	mm	Hg	

Enhanced	
intake	of	
dietary	
potassium	

Dietary	
potassium 

Aim	for	3500–5000	mg/d,	preferably	
by	consumption	of	a	diet	rich	in	
potassium.	

-4/5	mm	Hg	 -2	mm	Hg	

*Type, dose, and expected impact on BP in adults with a normal BP and with hypertension. 
DASH indicates Dietary Approaches to Stop Hypertension; and SBP, systolic blood pressure. 

Resources: Your Guide to Lowering Your Blood Pressure With DASH—How Do I Make the DASH?  
Available at: https://www.nhlbi.nih.gov/health/resources/heart/hbp-dash-how-to.  

Top 10 Dash Diet Tips. Available at: http://dashdiet.org/dash_diet_tips.asp  



    

  
Appel LJ et al. NEJM 1997;336:1117-24 

  

Dietary Approaches to Stop Hypertension (DASH) Group 

Diet Evidence: 
Effect on Blood Pressure 

 
 
 
 
 
 
 
 
 
 
 

 
 

A diversified diet improves blood pressure 

459 hypertensive patients randomized to 1 of 3 diets for 8 weeks 

Systolic blood 
pressure  

(mm Hg) 

Diastolic blood 
pressure  

(mm Hg) 



Hypertension	Costs:		2020	
•  “.	.	.	expenditure	of	$287.7	billion	for	hypertension	as	
a	risk	factor	for	cardiovascular	diseases,	and	
medication	expenditures	constitutes	about	half	of	
treatment	expenditures	for	hypertension”	

•  Total	Medicare	expenditures:	$954.6	billion	in	2020	

•  Hypertension	is	about	30%	of	total	Medicare	costs	



	

Sugar		
“Not	as	sweet	as	it	tastes!”	
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European Journal of Clinical Nutrition (1998) 52, 924±928  





•  Sugar	can	be	unfavorable	on	lipid	profiles:		
–  TC	increases	
–  HDL	decrease	
–  Triglyceride	increase	
–  Prothrombotic	glycated	LDL	

•  High	sugar	diets	are	associated	with:		
–  impaired	glucose	tolerance	(diabetes)		
–  insulin	resistance	
–  elevated	uric	acid	level		
–  altered	platelet	function	

•  These	can	be	reversed	when	lowering	sugar	in	the	diet		
36	



Date of download:  9/4/2014 Copyright © 2014 American Medical Association. 
All rights reserved.

From: Added Sugar Intake and Cardiovascular Diseases Mortality Among US Adults

JAMA Intern Med. 2014;174(4):516-524. doi:10.1001/jamainternmed.2013.13563

Adjusted Hazard Ratio (HR) of the Usual Percentage of Calories From Added Sugar for Cardiovascular Disease Mortality Among 
US Adults 20 Years or Older: National Health and Nutrition Examination Survey Linked Mortality Files, 1988-2006Histogram of the 
distribution of usual percentage of calories from added sugar in the population. Lines show the adjusted HRs from Cox models. 
Midvalue of quintile 1 (7.4%) was the reference standard. The model was adjusted for age, sex, race/ethnicity, educational 
attainment, smoking status, alcohol consumption, physical activity level, family history of cardiovascular disease, antihypertensive 
medication use, Healthy Eating Index score, body mass index, systolic blood pressure, total serum cholesterol, and total calories. 
Solid line indicates point estimates; dashed lines indicate 95% CIs.

Figure Legend:
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“Daily	 intake	 of	 >2	 servings	 of	 sweetened	 beverages	
(consumed	by	6%	of	participants)	was	associated	with	
increased	 risk	 of	 LADA	 (OR:	 1.99,	 95%	CI:	 1.11–3.56),	
and	 for	each	200	mL	daily	 serving,	OR	was	1.15	 (95%	
CI:	 1.02–1.29).	 Findings	 were	 similar	 for	 sugar-
sweetened	 (OR:	 1.18,	 95%	 CI:	 1.00–1.39)	 and	
artificially	 sweetened	 beverages	 (OR:	 1.12,	 95%	 CI:	
0.95–1.32).	 Similarly,	each	 daily	 serving	 increment	 in	
total	sweetened	beverage	conferred	20%	higher	type	
2	diabetes	risk	(95%	CI:	1.07–1.34).“	
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.	.	.	the	vegetarian/vegans	had	odds	ratios	for	
hypertension,	diabetes,	high	blood	total	
cholesterol	and	high	blood	LDL-cholesterol	of	
0·56	(95%	CI	0·36,	0·87),	0·48	(95%	CI	0·24,	
0·98),	0·42	(95%	CI	0·27,	0·65)	and	0·54	(95%	
CI	0·33,	0·89),	respectively,	when	adjusted	for	
age,	gender,	education,	physical	activity	and	
sub-study.		

Corresponding	odds	ratios	for	obesity	in	
vegetarian/vegans	and	pesco-vegetarians,	
compared	with	non-vegetarians,	were	0·43	
(95%	CI	0·28,	0·67)	and	0·47	(95%	CI	0·27,	
0·81),	respectively;	and	for	abdominal	obesity	
0·54	(95%	CI	0·36,	0·82)	and	0·50	(95%	CI	0·29,	
0·84),	respectively.	Results	for	pesco-
vegetarians	did	not	differ	significantly	from	
those	of	non-vegetarians	for	other	variables.	





Date of download:  3/8/2017 Copyright © 2017 American Medical Association. 
All rights reserved.

From: Association Between Dietary Factors and Mortality From Heart Disease, Stroke, and Type 2 Diabetes in 
the United States

JAMA. 2017;317(9):912-924. doi:10.1001/jama.2017.0947

Absolute and Proportional Cardiometabolic Disease Mortality Associated With Suboptimal Dietary Habits Among US Men and 
Women in 2012The bars represent the estimated absolute number (top panel) and percentage (bottom panel) of cardiometabolic 
deaths related to 10 dietary factors compared with optimal intakes. The dietary factors are listed in rank order of total mortality in 
men and women combined. Error bars indicate 95% uncertainty intervals. CHD indicates coronary heart disease; CVD, 
cardiovascular disease; PUFA, polyunsaturated fat.

Figure Legend:  
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Interpretation.	 High	 carbohydrate	 intake	 was	
associated	 with	 higher	 risk	 of	 total	 mortality,	
whereas	 total	 fat	 and	 individual	 types	 of	 fat	
were	 related	 to	 lower	 total	mortality.	 Total	 fat	
and	 types	 of	 fat	 were	 not	 associated	 with	
cardiovascular	disease,	myocardial	infarction,	or	
cardiovascular	 disease	 mortality,	 whereas	
saturated	 fat	 had	 an	 inverse	 association	 with	
stroke.	 Global	 dietary	 guidelines	 should	 be	
reconsidered	in	light	of	these	findings.	

“Isocaloric	 (5%	 of	 energy)	 replacement	 of	
carbohydrate	 with	 polyunsaturated	 acids	
was	 associated	 with	 an	 11%	 lower	 risk	 of	
mortality	 (HR	 0·89	 [95%	 CI	 0·82–0·97]),		
whereas	 replacement	 of	 carbohydrate	 with	
saturated	fatty	acids,	monounsaturated	acids,	
or	 protein	 was	 not	 significantly	 associated	
with	risk	of	total	mortality.”	



Business,	Politics	&	Health	
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“.	 .	 .	 Congress	 and	 the	 Department	 of	 Agriculture	
are	 spending	 more	 than	 $1.28	 billion	 annually	 to	
subsidize	 the	 crops	 that	 are	 used	 as	 additives	 in	
manufacturing	cookies,	candies,	soda	pop	and	other	
highly	 popular	 junk	 food	 that	 arguably	 are	 among	
the	 primary	 contributors	 to	 childhood	 obesity.	 The	
sweet,	fatty	and	calorie-rich	Hostess	Twinkies	alone	
contain	14	ingredients	made	with	highly	subsidized	
processed	 ingredients,	 including	 corn	 syrup,	 high	
fructose	 corn	 syrup,	 corn	 starch	 and	 vegetable	
shortening.”	
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Fats:		Bad,	Worse	and	Worst?	
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BMJ 2016;355:i5796 



58	https://www.hsph.harvard.edu/nutritionsource/2016/07/05/different-dietary-fat-different-
risk-of-mortality/ 



Trans	Fats	
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Trans	Fats	
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•  Easy to use, inexpensive to produce and last a long 
time.  

•  Trans fats give foods a desirable taste and texture.  

•  Many restaurants and fast-food outlets use trans fats 
to deep-fry foods because oils with trans fats can be 
used many times in commercial fryers.  

•  Denmark, Switzerland, Canada, California, New York 
City, Baltimore, and Montgomery County, MD have 
restricted the use of trans fats in food service 
establishments 



Trans	Fats	
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• Raise LDL cholesterol levels  
• Lower good HDL cholesterol levels 
• Eating trans fats increases risk  

•  heart attack 
•  stroke 

• Higher risk of developing type 2 
diabetes 








