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ÅRisk Factors: positive vs. negative. 

  Reduction of risk factors; 

  not prevention. 

ÅModifiable vs. nonmodifiable. 



ÅNature vs. Nurture. 

ÅHeredity vs. Environment 

ÅGenetic Predisposition 



Genetic Predisposition (Nutrigenomics) 

ÅComplex pattern of inheritance. 

ÅCardiovascular heart disease (CHD) - Many 
genes (perhaps as many as 50) acting 
together influence susceptibility. 

ÅGenomewide association studies (JAMA; 
Jan., 2009) 

Å1000 Genomes Project 

ÅPharmacogenomics 



ά9ȄǇƻǎƻƳŜέ 

ÅRefers to the totality of environmental exposures from conception 
onwards. 

Å70 to 90% of disease risks are probably due to differences in 
environments. 

ÅMeasure all chemicals in a subject's blood.  

ÅOnce important exposures have been identified in blood samples, 
additional testing could determine their sources and methods to 
reduce them.  

ÅExposome would comprise a profile of the most prominent classes of 
toxicants that are known to cause disease. 

 



ÅCorrelation (Association) vs. Cause and Effect 

  1. Epidemiology (observational; retrospective vs. 
prospective) 

  2. Animal model 

  3. Human testing 



Clinical Trials (interventional) ς άDƻƭŘ {ǘŀƴŘŀǊŘέ 

ÅRandomized 

ÅPlacebo-controlled 

ÅDouble blind 



ÅEvidence-based medicine (EBM) vs. medicine-based 
evidence 

Åw/¢Ωǎ όǊŀƴŘƻƳƛȊŜŘ ŎƻƴǘǊƻƭƭŜŘ ǘǊƛŀƭǎύ ǾǎΦ 
observational studies 

ÅConfounding variables 



ÅCause or consequence? 

 

ÅIntensity of stimulus vs. duration of exposure 



Positive vs. Negative Results 

ÅStudies with positive results are more likely to be published 
than those with negative or inconclusive results. 

ÅEditors should prioritize manuscripts on the basis of the 
clinical question addressed, the quality of the research 
methods, and findings that will impact subsequent 
treatment.  

ÅInconclusive or negative studies provide perspective and 
balance against the seductive power of positive data in the 
literature.  

 



Obesity 

ÅFor all the miracles that modern medicine performs, it is not 
ǘƘŜ ǇǊƛƳŀǊȅ ŘŜǘŜǊƳƛƴŀƴǘ ƻŦ Ƴƻǎǘ ǇŜƻǇƭŜΩǎ ƘŜŀƭǘƘΦ WΦ aƛŎƘŀŜƭ 
McGinnis, a senior scholar at the Institute of Medicine, has 
estimated that only 10 percent of early deaths are the result 
of substandard medical care. About 20 percent stem from 
social and physical environments, and 30 percent from 
genetics. The biggest contributor, at 40 percent, is behavior. 



Obesity 

ÅToday, the great American public health problem is 
obesity. The statistics have become rote, but 
consider that people in their 50s are about 20 
pounds heavier on average than 50-somethings 
were in the late 1970s. As a convenient point of 
reference, a typical car tire weighs 20 pounds. 

 



Obesity 

ÅThe fact that the United States spends twice as much per 
person as most European countries on health care can be 
substantially explained by our being fatter.  

ÅThere is a rising tide of chronic disease linked to diet.  

ÅAccording to the CDC, 3/4 of health care spending now goes 
ǘƻ ǘǊŜŀǘ άǇǊŜǾŜƴǘŀōƭŜ ŎƘǊƻƴƛŎ ŘƛǎŜŀǎŜǎΦέ bƻǘ ŀƭƭ ƻŦ ǘƘŜǎŜ 
diseases are linked to diet τ ǘƘŜǊŜΩǎ ǎƳƻƪƛƴƎτ but many, if 
not most, of them are.  



Obesity 
ÅDenotes excess of adipose tissue; over-

weight makes no distinction among body 
components (muscle, bone or fat).  

ÅAmong females increases in adipose tissue 
most marked during pregnancy and after 
menopause. Males generally acquire 
adipose tissue at more constant rate from ~ 
age 20 on.  



Body Mass Index (BMI) 

ÅBMI = kg/m2 ; preferable < 25 

ÅBMI 25-30 = overweight 

ÅBMI 30-40 = obese 

ÅBMI > 40 = extreme (morbid) obesity 

Å2/3 of adults in U.S. overweight or obese 

ÅAbdominal adiposity (WHR ς waist-to-hip ratio) 

 



ÅExcess abdominal fat is associated with a 
substantial increase in a person's risk of 
dying, even in cases when the body mass 
index (BMI) is within the normal range, 
according to a large European study (NEJM, 
2008). The study involved 359,387 
individuals in 9 countries. 

ÅObesity triggers a plethora of metabolic 
disturbances ς metabolic syndrome (lately 
άƛƴŦƭŀƳƳŀǘƻǊȅ ǎȅƴŘǊƻƳŜέύ 





BMI (Body Mass Index) 

ÅOverweight and obese associated with increased risk of 
cardiovascular disease (CVD), hypertension and diabetes. 

ÅMen and women with BMI > 30 have 50-100% higher 
mortality than those with BMI < 25. 

ÅWeight gain of 5-10 pounds, commonly seen with aging, 
associated with increased risk of CVD. 

ÅWeight loss of 5-10% reduces risk for heart disease. 

 



Public Health (2006); UK 

ÁIn 2004, 1 in 5 people were obese. 

ÁIn less than 20 years, likely to see 5% > in 
strokes, 18% > in heart attacks, and 54% > 
in type 2 diabetes. 

ÁWHO estimates that if major risk factors of 
smoking, obesity and physical inactivity 
could be eliminated, the great majority of 
heart disease, stroke and type 2 diabetes 
would be prevented. 



Obesity 

ÅStrong genetic component. Identical twins end up 
with virtually same body weight in adulthood 
whether they are reared together or apart. 



ÅStudy of 540 Danish adoptees indicated that 
ǇŜǊǎƻƴΩǎ ǊŜƭŀǘƛǾŜ ǿŜƛƎƘǘ ƛƴ ŀŘǳƭǘƘƻƻŘ ǎǘǊƻƴƎƭȅ 
correlates with relative weights of his/her biological 
parents (particularly mothers) and does not 
correlate with relative weights of adoptive parents. 



ÅPrevalence of Obesity and Trends in the Distribution of 
Body Mass Index Among US Adults, 1999-2010 
Katherine M. Flegal; Margaret D. Carroll; Brian K. Kit; 
Cynthia L. Ogden 
JAMA. Published online January 17, 2012. 
doi:10.1001/jama.2012.39   

Å In 2009-2010, the prevalence of obesity was 35.5% among 
adult men and 35.8% among adult women, with no 
significant change compared with 2003-2008.  

ÅPrevalence of Obesity and Trends in Body Mass Index 
Among US Children and Adolescents, 1999-2010 
Cynthia L. Ogden; Margaret D. Carroll; Brian K. Kit; 
Katherine M. Flegal 
JAMA. Published online January 17, 2012. 
doi:10.1001/jama.2012.40   

Å In 2009-2010, the prevalence of obesity in children and 
adolescents was 16.9%; this was not changed compared 
with 2007-2008.  



Childhood Obesity 

Å1/3 of children in U.S. are overweight or obese. 
ÅFat children tend to remain fat.  
ÅObese children more likely to be obese adults. 40% of 

children who are obese at age 7 become obese adults. 70% 
of obese adolescents become obese adults.  
ÅSmall imbalances can lead to obesity. Kids can become 

obese by eating as little as 50 extra calories per day which 
would lead to weight gain of 5 pounds per year. 







ÅNo data to support idea that obese kids are 
less efficient in burning off calories. 
ÅNext to prior obesity, amount of time spent 

watching T.V. is the most reliable predictor of 
subsequent obesity. Children eat more while 
watching T.V. and are inactive. 
ÅFat parents tend to have fat children; evidence 

suggests that tendency to be obese is both 
inherited and a matter of children picking up 
poor eating habits from overweight parents. 



December 26, 2011 

Poverty and Obesity 

To the Editor:  

ÅA decline in overall obesity rates for New 
¸ƻǊƪ /ƛǘȅΩǎ ŎƘƛƭŘǊŜƴ ƛǎ ƎƻƻŘ ƴŜǿǎ όάObesity 
Rate Dips for City Students, Offering Glint 
of Hope on Decades-Old ProblemΣέ 
SchoolBook, Dec. 16).  

http://www.nytimes.com/schoolbook/2011/12/15/obesity-in-new-york-children-on-the-decline-officials-say/?scp=1&sq=obesity%20rate&st=cse
http://www.nytimes.com/schoolbook/2011/12/15/obesity-in-new-york-children-on-the-decline-officials-say/?scp=1&sq=obesity%20rate&st=cse
http://www.nytimes.com/schoolbook/2011/12/15/obesity-in-new-york-children-on-the-decline-officials-say/?scp=1&sq=obesity%20rate&st=cse
http://www.nytimes.com/schoolbook/2011/12/15/obesity-in-new-york-children-on-the-decline-officials-say/?scp=1&sq=obesity%20rate&st=cse
http://www.nytimes.com/schoolbook/2011/12/15/obesity-in-new-york-children-on-the-decline-officials-say/?scp=1&sq=obesity%20rate&st=cse


ÅSadly, rates for black and Hispanic children 
declined far less than those for white children, an 
indication that disparities still exist in 
impoverished communities with less access to 
fresh fruits and vegetables and safe recreation, 
smaller food budgets and a large number of fast-
food restaurants.  
ÅToday, one in three New York children is obese or 

overweight and prone to developing chronic 
diseases like heart disease, diabetes and cancer. 
As these children grow up, New York State will 
spend an estimated $136.3 billion from 2011 to 
2020 to treat diseases whose underlying cause is 
obesity.  



Childhood Adiposity, Adult Adiposity, and 
Cardiovascular Risk Factors 

(Finland) 
ÅObesity in childhood is associated with increased 

cardiovascular risk.  
ÅOverweight or obese children who were obese as adults had 

increased risks of type 2 diabetes, hypertension, 
dyslipidemia, and carotid-artery atherosclerosis. The risks of 
these outcomes among overweight or obese children who 
became non-obese by adulthood were similar to those 
among persons who were never obese.  



ÅNature ς 2008 

ÅNumber of fat cells set in childhood and 
early adolescence and stays constant even 
after significant weight loss, for both lean 
and obese people. 

ÅWhen fat cells shrink, leptin levels drop 
faster than fat mass is reduced. This tricks 
ōǊŀƛƴ ƛƴǘƻ ǘƘƛƴƪƛƴƎ ȅƻǳΩǾŜ ƭƻǎǘ ƳƻǊŜ ǿŜƛƎƘǘ 
than you actually have. 



Long-Term Persistence of Hormonal Adaptations to Weight 
Loss 

(NEJM ς Oct., 2011) 

ÅAfter weight loss, changes in the circulating levels of 
several peripheral hormones involved in the 
homeostatic regulation of body weight occur. 
Whether these changes are transient or persist over 
time may be important for an understanding of the 
reasons behind the high rate of weight regain after 
diet-induced weight loss. 



ÅOne year after initial weight reduction, 
levels of the circulating mediators of 
appetite that encourage weight regain after 
diet-induced weight loss do not revert to 
the levels recorded before weight loss. 
Long-term strategies to counteract this 
change may be needed to prevent obesity 
relapse.  



Calories 

ÅCaloric intake should = caloric needs. 

ÅOffice worker ς 1800 cal 

ÅLaborer ς 3000 cal 

ÅHunter-gatherer ς 5000 cal 

ÅAgriculture ς 6000 cal 



ÅFrom evolutionary perspective, biology is biased 
toward defense of fat. 

ÅEnvironment allows expression of these genes to 
flourish. 



Weight Control 

ÅEnergy density (cal/g) critical; same volume of food 
but very different energy densities. 

ÅLow fat vs. low carb(ohydrate) 

ÅGlycemic index (GI) ς rate of glucose absorption; 
measures blood glucose level vs. time. 

ÅGlycemic load = average dietary GI X amount of CHO 
(carbohydrate) consumed. 



ÅSimple (mono- or di-) vs. complex (poly-) 
CHO ς higher GI for simple; however, also 
considerable variability among GI values for 
complex. 

ÅRefined (processed) vs. unrefined 
(unprocessed). 

Åhttp://lpi.oregonstate.edu/infocenter/food
s/grains/gigl.html 

ÅPerhaps diet should be primarily geared to 
low GI rather than low fat or low CHO 
(which are mutually exclusive).  



Weight Loss Diets 

ÅάvǳƛŎƪέ ǿŜƛƎƘǘ ƭƻǎǎ ŘƛŜǘǎ ŘƻƴΩǘ ǿƻǊƪΦ 

ÅIn order to achieve a lower permanent weight (new 
set or fixed point), diet must be both physiologically 
sound and psychologically acceptable; e.g., 
weightwatchers approach. 



ÅTrying to stay thin by repeated dieting may 
be largely an exercise in frustration. 
Repeated dieting may in effect teach the 
body to be more efficient in it use of food, 
so that with each diet the weight comes off 
more slowly and is regained more rapidly. 
ά¸ƻ-ȅƻέ ŘƛŜǘƛƴƎ Ƴŀȅ ƛƴŦƭǳŜƴŎŜ ǇŀǘƛŜƴǘǎΩ 
physiology, making them very metabolically 
efficient organisms. 



ÅLow carb can lead to ketosis - abnormal buildup 
of ketone bodies. 

ÅKetosis: acetyl CoA  acetoacetate + ̡  -
hydroxybutyrate (ketone bodies) 

ÅUsed as fuel by extrahepatic tissue. 

ÅDuring fasting (starvation) or uncontrolled 
diabetes, [ketone bodies] in blood may become 
high. 

ÅAcetoacetate easily decarboxylated producing 
acetone which is toxic. 

ÅAlso, pH  (acidosis); in extreme cases, coma and 
death. 



ÅObesity epidemic ς more correctly a 
pandemic. 

ÅCombating obesity should be primarily for 
health reasons ς not appearance. 

ÅPeople have unrealistic expectations re: 
weight loss. 

Å{ǘǊŜǎǎ άƴǳǘǊƛǘƛƻƴέ ǊŀǘƘŜǊ ǘƘŀƴ άŘƛŜǘέΤ 
άŀŎǘƛǾƛǘȅέ ǊŀǘƘŜǊ ǘƘŀƴ άŜȄŜǊŎƛǎŜέΦ 











http://www.mypyramid.gov/ 

 





Dietary Recommendations for Most People 

ÅFats and Cholesterol - Reduce consumption of fats 
(especially saturated fat) and cholesterol. Choose 
foods relatively low in these substances, such as 
vegetables, fruits, whole-grain foods, fish, poultry, 
lean meats and low-fat dairy products. Use food 
preparation methods that add little or no fat. 



ÅEnergy and Weight Control - Achieve and 
maintain a desirable body weight. To do so, 
choose a dietary pattern in which energy 
(caloric) intake is consistent with energy 
expenditure. To reduce caloric intake, limit 
consumption of foods relatively high in 
calories, fats and sugars, and minimize alcohol 
consumption. Increase energy expenditure 
through regular and sustained physical activity. 



ÅUnrefined Carbohydrates and Fiber - Increase 
consumption of whole grain foods and cereal 
products, vegetables and fruits. 
ÅSodium - reduce intake. 
ÅAlcohol - ingest only in moderation, if at all. 

Avoid totally when pregnant. 
ÅFluoride - Community water systems should 

contain fluoride at optimal levels for 
prevention of tooth decay. If such water is not 
available, use other appropriate sources. 



ÅSugars - Those who are particularly vulnerable 
to dental cavities, especially children, should 
limit consumption. 

ÅCalcium - Adolescent girls and adult women 
should increase consumption of foods high in 
calcium, including low fat dairy products. 

ÅIron - Children, adolescents and women of 
childbearing age should be sure to consume 
foods that are good sources of iron. 



Dietary Guidelines for Americans 2010 

http://www.cnpp.usda.gov/DGAs2010-
PolicyDocument.htm 



Dr. Marion Nestle ς NYU 

ÁEat less 

ÁMove more 

ÁEat lots of fruit, vegetables and whole 
grains 

ÁLimit intake of junk food 

   ***********************************  

ÁProcessed meats, packaged and fast foods, 
and sugar-sweetened beverages > chronic 
disease risk. 



ÅSucrose and high-fructose corn syrup have a unique chemical 

composition, a near 50-50 combination of two different carbohydrates: 

glucose and fructose. Glucose is metabolized by virtually every cell in the 

body.  

ÅFructose (also found in fruit, but in much lower concentrations) is 

metabolized mostly by liver cells. Some of the fructose is converted into 

fat; the fat accumulates in liver cells, which become resistant to the action 

of insulin. As a result, more insulin is secreted to compensate.  

ÅThe end results are elevated levels of insulin, which is the hallmark of type 

2 diabetes, and the steady accumulation of fat in adipose tissueða few 

tens of calories worth per day, leading to pounds per year, and obesity over 

the course of a few decades. 



Recommendation 

ÅOne-a-day: should contain 100% of RDA of vitamins 
ς fat- soluble (A,D,E,K) vs. water-ǎƻƭǳōƭŜ ό.ΩǎΣ/ύΦ 

ÅFor females during reproductive years ς 100% of 
RDA for iron (ferrous). 

ÅFor females ς 100% of RDA for calcium. 

 



Cardiovascular Disease 

ÅDuring the past four decades, there has been a dramatic 
decline in the age-adjusted rate of death from cardiac 
disease in the United States and many other developed 
countries.  
ÅMost frequent cause of death in men over 35 and women 

over 65 in U.S. 
ÅExplaining the Decrease in U.S. Deaths from Coronary 

Disease, 1980-2000 (NEJM; June, 2007). 
Å~ ½ may be attributable to reductions in major risk factors 

(remainder to medical therapies). 



Cardiovascular Disease 

ÅThere is concern that the growing prevalence of 
obesity and type 2 diabetes will reverse the gains of 
the past 40 years.  

ÅFurthermore, risk factors for cardiovascular disease 
are present and poorly controlled in the majority of 
persons who have no symptoms. 



Coronary Heart Disease (CHD) 

3 major positive risk factors which are amenable to 
preventive therapy: 

ÅElevated serum lipids (especially 
hypercholesterolemia and 
hyperbetalipoproteinemia) 

ÅHypertension 

ÅCigarette smoking 



ÅConsidering hypercholesterolemia, optimal 
serum cholesterol level for adults over 30 is 
probably below 200 mg/dl. 

ÅHyperlipidemia has been correlated with 
increased consumption of saturated fat and 
cholesterol. 

ÅHypertension significantly increases risk of 
CHD and stroke beginning with diastolic 
ǇǊŜǎǎǳǊŜǎ ƛƴ ǘƘŜ ƘƛƎƘ улΩǎΦ  

 



ÅSignificant correlations between intake of 
cholesterol, total fat, saturated fat, calories 
(U.S) and CHD mortality rates. 
ÅPopulation studies (different countries): the 

higher the average saturated fat intake, the 
higher the median serum cholesterol level, 
and the higher the 5- and 10-year incidence 
of and mortality from CHD. 
ÅStudies on migrant populations indicate 

that these differences result from lifestyle 
changes, most particularly diet, and are not 
genetically based.  
 



ÅBest evidence that saturated fats are positive risk 
factor for CHD in humans: 

Å1. Saturated fats increase plasma cholesterol. 

Å2. Increasing levels of plasma cholesterol closely 
correlate with increasing rates of atherosclerosis. 







ÅMajor positive risk factors for CHD: levels of blood 
cholesterol, blood pressure, smoking, obesity. 

ÅAlso important: glucose intolerance, stress. 



AHA Recommended Diet 

Å30% of total calories from fat; 10% from each of 
saturated, monounsaturated and polyunsaturated; 
maximum 300 mg/day cholesterol. 



ÅEarly feeding patterns. 

ÅAHA: Although evidence does not yet support 
recommendation that saturated fat and cholesterol 
should be reduced in the diet of all children, such 
modification appears safe and is very likely to be 
beneficial. 



Chinese Study 

Å6500 subjects; 367 variables. 

ÅChinese consume 20% more calories than 
Americans, yet Americans are 25% fatter. 

ÅChinese eat 1/3 the fat but twice the starch as 
compared to Americans. 

ÅImplies that no more than 20% of total calories from 
fat, and perhaps as low as 10-15%. 

 



ÅEating a lot of protein, especially animal 
protein, linked to chronic disease. 
Americans consume 1/3 more protein than 
Chinese. 

Å70% of American protein from animals; 
only 7% of Chinese protein from animals. 

ÅChinese who eat the most protein, and 
especially animal protein, have highest 
ǊŀǘŜǎ ƻŦ άŘƛǎŜŀǎŜǎ ƻŦ ŀŦŦƭǳŜƴŎŜέΦ 



²ƻƳŜƴΩǎ IŜŀƭǘƘ LƴƛǘƛŀǘƛǾŜ ό²ILύ 

ÅJAMA; Feb., 2006 

Å8 year study of ~49,000 post-menopausal women. 

ÅLow fat diet did not decrease risk of CHD. 

ÅPerhaps low fat diet not nearly low enough to affect 
CHD risk. 





HDL vs. LDL 

ÅHDL is a negative risk factor for the development of CHD. 

ÅHDL levels inversely related to CHD.In Framing- ham study 
people with HDL levels <35 mg/dl had 8 times the incidence 
of CHD as those with HDL >65. 

ÅMeasurement of HDL-cholesterol not always done correctly 
in clinical laboratories.  



Lower HDL Levels 

ÅMaleness 

ÅCigarette smoking 

ÅAndrogens and progestogens 

ÅObesity 

ÅHigh carbohydrate diet 

ÅHigh triglyceride levels 



Higher HDL Levels 

ÅWeight reduction 

ÅModerate alcohol 

ÅExercise 

ÅDrugs 




