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Question??

Can your diet affect your risk of developing 
a disease?

It depends on the disease. There are two 
main kinds:

– Degenerative (a.k.a. chronic)

– Infectious



Introduction



Nutrition and Immunity

Adequate nutrition is a key component in 
maintaining a healthy immune system to 
defend against infectious disease.

Both deficiencies and excessive nutrients 
can harm the immune system.



Nutrition and Immunity



Nutrition and Immunity

Deficiencies in these can lower immunity:
• Protein

• Energy

• Vitamins A, D, E, C, B

• Iron, copper, zinc, magnesium, selenium

Excesses in these can lower immunity:
• Iron, zinc 



Nutrition and Immunity



The Concept of Risk Factors

Risk factors show a correlation with a 
disease – that is, they occur together with 
the disease.

A diet may contribute to several 
degenerative diseases.

A person’s family history and laboratory test 
results can reveal strategies for disease 
prevention.



The Concept of Risk Factors



The Concept of Risk Factors



Cardiovascular Diseases

In the U.S., almost 80 million men and 
women suffer some form of heart disease 
(CVD) such as heart attack and stroke.

Almost 1 million people die each year from 
these causes.

– In all its forms, CVD kills more U.S. women 
than any other cause.



Atherosclerosis

At the root of most forms of CVD is 
atherosclerosis, the common form of 
hardening of the arteries. 

Most people have well-developed plaques 
by the time they reach age 30.



Atherosclerosis



How Plaques Form

What causes plaques to form?

– A diet high in saturated fat is a major 
contributor

– Inflammation of the artery is also involved; it 
comes from different factors such as:

• High LDL cholesterol

• Hypertension

• Toxins from cigarette smoking

• High blood levels of homocysteine

• Certain viral or bacterial infections



How Plaques Form

Inflammation causes the immune system 
to:

• Send white blood cells (macrophages) to remove the 
oxidized LDL cholesterol.

• As the macrophages engulf the LDL, they become 
known as foam cells, which themselves become 
oxidized, attracting more immune scavengers to the 
scene.

• Muscle cells of the arterial walls divide in an attempt 
to heal the damage, but they mix with foam cells to 
form hardened plaques.

• Mineralization increases the hardening of the plaques.



Plaques and Blood Pressure

Arteries hardened and narrowed by plaques 
cannot expand as blood flows through, 
which raises blood pressure.

This further damages the artery walls.

If the pressure causes the wall to weaken 
and balloon out, it is called an aneurysm.

– Can be fatal if occurs in the aorta.



Plaques and Blood Clots

Abnormal blood clotting also threatens life. 

– Platelets are involved in blood clotting under 
normal circumstances.

– In atherosclerosis, platelets clot the blood in an 
injured, hardened artery.

• A stationary clot = thrombus

• If thrombus closes off a blood vessel = thrombosis

• If the clot breaks loose = embolus

• If the embolus becomes stuck = embolism which can 
lodge in a heart artery and cause a heart attack; if 
embolism is in brain = stroke



Plaques and Blood Clots

Opposing the clot-forming actions of 
platelets is one of the eicosanoids, an active 
product of an omega-3 fatty acid in fish 
oils.



Plaques and Blood Clots

A blood clot in 
an artery, like 
the fatal heart 
embolism 
shown, blocks 
the flow of blood 
to tissues fed by 
that artery.



Risk Factors for CVD



Question??

How many risk factors do you have?

1- 3

4 – 6

More than 6



Age, Gender, and Genetic Inheritance

Three major risk factors for CVD cannot be 
modified by lifestyle choices:

– Age

– Gender

– Genes



High LDL and Low HDL Cholesterol



High LDL and Low HDL Cholesterol



High LDL and Low HDL Cholesterol







Twin Demons – Hypertension and Atherosclerosis

Plaques of atherosclerosis trigger abnormal 
blood clotting and induce hypertension, 
leading to heart attacks or strokes.

Atherosclerosis and hypertension worsen 
each other. 



Diabetes

Diabetes, a major independent risk factor 
for all forms of CVD, increases the risk of 
death from these causes.

In diabetes, atherosclerosis progresses 
rapidly, blocking blood vessels and 
diminishing circulation.

Risk of CVD is 2 to 4 times higher than for a 
person without diabetes.



Physical Inactivity

Physical activity expands the heart’s 
capacity to pump blood to the tissues with 
each beat, thereby reducing the pulse.

Activity also stimulates development of new 
arteries to nourish the heart muscle.

Activity favors a leaner body.

The DRI committee recommends 30 
minutes of light, balanced exercise to 
improve the odds against heart disease.



Smoking

Cigarette smoking powerfully increases the 
risk for CVD.

Smoking: 
• Damages the heart directly with toxins 

• Raises blood pressure

• Makes clots more likely by damaging platelets

• Deprives the heart of oxygen

• Damages the lining of blood vessels



Atherogenic Diet

Diet influences the risk of CVD.

An “atherogenic diet” is high in saturated 
fat, trans fat, and cholesterol – increases 
LDL cholesterol.



Obesity and Metabolic Syndrome

A distinct array of risk factors often occurs 
with CVD.

Metabolic syndrome includes central 
obesity and at least two of the following: 

• High fasting blood glucose or type 2 diabetes 

• Hypertension

• Low blood HDL 

• High blood triglycerides

– A.k.a. Syndrome X or insulin resistance 
syndrome



Diet to Reduce CVD Risk

What role do you think diet plays in 
minimizing the risk of developing CVD?

1.  a lot

2.  a little

3.  no role 



Diet to Reduce CVD Risk



Controlling Dietary Lipids

Lowering intakes of saturated fat and trans 
fat lowers blood LDL cholesterol and this 
reduces heart disease.

Dietary Guidelines for Americans 
recommend:

• No more than 10% of calories from saturated and 
trans fat combined

• No more than 35% of calories from total fat

• Less than 300 mg a day of cholesterol



Controlling Dietary Lipids

When diets are rich in whole grains, 
vegetables, and fruits, rates of CVD are low 
and life expectancies are long.



Effects of Fiber, Nutrients, and Phytochemicals

A heart-healthy diet provides abundant 
complex carbohydrates in the form of whole 
grains, vegetables, and fruit.

– Soluble fiber helps improve blood lipids.

– Foods rich in fiber also provide minerals to help 
control blood pressure, antioxidants to help 
protect against LDL oxidation, phytochemicals, 
and vitamins and minerals.

– Supplements of nutrients or phytochemicals 
have failed to provide benefits.



Alcohol

In middle-aged and older people, one or 
two drinks a day will reduce the risk of CVD.

In young people, the risks of alcohol greatly 
outweigh any potential benefit.

– Heavy alcohol use elevates blood pressure, 
damages the heart muscle, elevates the risk of 
stroke, increases the risk of breast cancer, and 
has many other damaging effects on the body’s 
organs. 



Other Dietary Factors

Sterol and stanol esters that are added to 
certain kinds of margarines, orange juice, 
and other foods help lower blood cholesterol 
levels about 7 to 10 percent.



More Strategies against CVD

Pharmaceutical doses of niacin act like a 
drug and lower LDL and possibly raise HDL 
but other drugs also work without the side 
effects.

Diet and exercise can lower blood pressure 
and lead to needed weight loss.

A meal of fish twice a week can help favor 
the right balance of fatty acids so that clot 
formation is less likely.



Nutrition and Hypertension

Hypertension is silent, progressively 
worsens atherosclerosis, and makes heart 
attacks and strokes likely.

All adults should know their blood pressure. 

– Two numbers are important:

• The systolic pressure (ventricular contraction)

• The diastolic pressure (relaxation phase)

• Ideal resting blood pressure is lower than 120 over 80



Nutrition and Hypertension

The most effective single 
step you can take against 
hypertension is to learn 
your own blood pressure. 



How Does Blood Pressure Work in the Body?



How Does Blood Pressure Work in the Body?

Blood pressure is vital to life.

When the pressure is right, the cells receive 
a constant supply of nutrients and oxygen 
and can release their wastes.



The Role of the Kidneys

For the kidneys to filter waste materials out 
of the blood and into the urine, blood 
pressure has to be high enough to force the 
blood’s fluid out of the capillaries into the 
kidney’s filtering networks. 



The Threat from Atherosclerosis

By obstructing blood vessels, 
atherosclerosis fools the kidneys, which 
react as if there were a water deficiency.

The kidneys raise blood pressure high 
enough to get the blood they need, but in 
the process they may make the pressure 
too high for the arteries and heart to 
withstand.

Hypertension also mechanically injures the 
artery linings.



The Roles of Other Risk Factors

In addition to atherosclerosis, several major 
risk factors predict the development of 
hypertension.

• Age

• Genetics

• Obesity

• Salt intake

• Other dietary factors (low fruit, vegetable, nut, and 
low-fat milk intake)

• Alcohol (more than 2 drinks per day)



How Does Nutrition Affect Hypertension?

To prevent hypertension:
• Lower salt intake

• Lose weight if needed

• Use alcohol in moderation

• Increase consumption of fruits, vegetables, fish, and 
low-fat dairy products

• Reduce intakes of fat

• Calcium, potassium, magnesium, and other nutrients 
seem to also play a role, as does physical activity

• DASH diet (Dietary Approaches to Stop Hypertension)



How Does Nutrition Affect Hypertension?



Weight Control and Physical Activity

For people who have hypertension and are 
overweight, a weight loss of as little as 10 
pounds can significantly lower blood 
pressure.

Moderate physical activity can lower almost 
everyone’s blood pressure, even people 
without hypertension.



Salt, Sodium, and Blood Pressure

High intakes of salt and sodium are 
associated with hypertension.

As salt intakes decrease, blood pressure 
drops in a stepwise fashion.

– African Americans, people with a family history 
of hypertension, people with kidney problems or 
diabetes, and older people respond more 
sensitively to a reduction in salt.

No one should consume more than the UL 
which is 2,300 mg of sodium per day



Question??

Does anyone in your family have high blood 
pressure?

1. No

2. Yes

3. I don’t know



Question??

Do you know your blood pressure?

1. No

2. Yes



Alcohol

In moderate doses, alcohol initially relaxes 
the arteries and so reduces blood pressure.

In higher doses, alcohol raises blood 
pressure.

Moderation:

– No more than 2 drinks a day for men

– No more than 1 drink a day for women (this 
amount raises a woman’s risk of breast cancer)



Calcium, Potassium, Magnesium, and Vitamin C

Increasing calcium, potassium, and 
magnesium often reduces blood pressure



Consumer Corner: Complementary and 
Alternative Medicine

Where do you turn when illness strikes?

1.  an acupuncturist

2.  an herbalist or herbal remedies

3.  a physician 

4.  or a practitioner of complementary and 
alternative medicine (CAM)





Consumer Corner: Complementary and 
Alternative Medicine

Unlike relatively new conventional 
therapies, some CAM therapies have been 
used for centuries but have not been 
scientifically evaluated for safety or 
effectiveness. 

Most medical schools do not teach CAM 
therapies and most insurance doesn’t pay 
for it.



A common contention of CAM practitioners —
that many of today’s alternative therapies will 
become tomorrow’s mainstream medical 
treatments—is unfounded.  

Most, on testing, have proved ineffective, or 
harmful.  

Consumer Corner: Complementary and 
Alternative Medicine



Many herbal medicines have several serious 
drawbacks 

• Some do not contain the right ingredient in the 
right amount listed on the label

• Some are harmful

• Some are contaminated, such as with lead, 
mercury, and arsenic

Consumer Corner: Complementary and 
Alternative Medicine



The macrobiotic diet is promoted for curing 
diseases but has not been proved 
scientifically to be beneficial. 

Consumer Corner: Complementary and 
Alternative Medicine



Consumer Corner: Complementary and 
Alternative Medicine







Nutrition and Cancer

Cancer ranks second to heart disease as a 
leading cause of death and disability in the 
U.S.

For women age 40 – 79 and men aged 60 – 
79 years, cancer is the leading cause of 
death.



Question??

Can an individual’s chosen behaviors affect 
the risk of contracting cancer?

1.  Yes

2.  No

3.  I don’t know



Nutrition and Cancer

For most cancers, lifestyle factors and 
environmental exposures become the major 
risk factors.

An estimated 20 – 50 percent of cancers are 
influenced by diet.

• Foods or their components may cause cancer.

• Foods or their components may promote cancer.

• Foods or their components may protect against 
cancer.



Nutrition and Cancer







How Does Cancer Develop?

Cancer arises in the genes when a cell’s 
DNA sustains damage from a carcinogen, 
such as a free-radical, radiation, and other 
factors. 

– Damage occurs daily, but most is repaired.

– Occasionally, a damaged cell loses its ability to 
self-destruct and replicates uncontrollably, 
resulting in a mass of abnormal tissue – a 
tumor.



How Does Cancer Develop?

Life-threatening cancer occurs if the tumor 
tissue, which cannot perform it’s normal 
functions, overtakes the healthy organ in 
which it developed or disseminates its cells 
through the bloodstream to other parts of 
the body.



How Does Cancer Develop?

Cancer develops through these steps:

1. Exposure to a carcinogen

2. Entry of the carcinogen into a cell

3. Initiation of cancer as the carcinogen damages 
or changes the cell’s genetic material 
(carcinogenesis)



How Does Cancer Develop?



How Does Cancer Develop?

Contaminants and naturally occurring toxins 
can be carcinogenic, but they are monitored 
in the U.S. food supply.



Which Dietary Factors Most Influence a Person’s 
Risk of Developing Cancer?

Diet factors substantially influence cancer 
development.

The degree of cancer risk imposed by the 
food depends partly on the eater’s genetic 
inheritance, but the exact nature of this 
relationship is not yet known.



Energy Balance

When calorie intakes are reduced, cancer 
rates fall.

In animal experiments, this caloric effect 
proves to be one of the most effective 
dietary interventions to prevent cancer. 

No evidence yet that this is true for humans 
too.



Energy Balance

When a population’s calorie intake rises, 
cancer rates rise in response.

Obesity-related cancers include:
• Colon

• Breast (in postmenopausal women)

• Endometrial

• Kidney

• Esophageal

• Possibly ovarian and prostate



Fat and Fatty Acids

Fat appears to be a cancer promoter in 
animals.

Evidence remains mixed about whether this 
is also true in humans.

Type of fat may be important.

– Omega-6 polyunsaturated fatty acids may 
promote cancer.

– Omega-3 fatty acids from fish may protect 
against some cancers and may support 
recovery during treatment for cancer. 



Alcohol

Cancers of the head and neck correlate 
strongly with the combination of alcohol and 
tobacco use and low intakes of green and 
yellow fruits and vegetables. 

Alcohol alone is associated with cancers of 
the mouth, throat, and breast.



Red Meats

Evidence links diets high in red meat with a 
moderately elevated risk of cancers of the 
digestive tract, breast, and prostate.

– Processed meats may be of special concern.

• Contain additives, nitrite or nitrates that in the 
digestive tract form possible carcinogens

– Broiled, fried, grilled, or smoked meats also 
generate carcinogens as they cook.



Fiber–Rich Foods and Fluid

Much evidence now weighs in favor of 
eating a diet rich in high-fiber, low-fat 
foods.

Unclear if the fiber itself lowers the risk of 
colon cancer or some other characteristic of 
a high-fiber diet.

People who drink adequate fluid each day 
may be less prone to develop colon or 
bladder cancer.



Folate and Other Vitamins

Folate deficiency seems to make certain 
cancers of the cervix, colon, skin, and other 
sites more likely.

Vitamin D may also be protective against 
cancers other than skin cancer.



A steady diet of whole foods like these, not 
individual chemicals, lowers people’s cancer 
rates.

Folate and Other Vitamins



Calcium and Other Minerals

Some scientific evidence suggests a 
beneficial effect of sufficient dietary calcium 
against colon cancer.

Iron may promote colon cancer.

Adequate zinc, copper, and selenium may 
minimize cancer risks, perhaps by 
supporting antioxidant enzymes.



Foods and Phytochemicals

Some phytochemicals in fruits and 
vegetables are thought to be 
anticarcinogens.

Infrequent intake of cruciferous 
vegetables is common among people with 
colon cancer.

Almost 80 percent of U.S. adults report 
consuming fewer than five fruits and 
vegetables per day.



Question??

How many servings of fruits and 
vegetables do you eat each day?

a. 0 - 1

b. 2 - 3

c. 4 - 5

d. More than 5

e. I have no idea



Foods and Phytochemicals

Percentage of 
U.S. adults 
consuming five or 
more servings of 
fruits and 
vegetables a day



Foods and Phytochemicals

Cruciferous vegetables



Conclusion

Nutrition is often associated with promoting 
health, and medicine with fighting disease, 
but no clear line separates nutrition and 
medicine. 



Food Feature:  Diet as Preventative 
Medicine

“If you do not smoke or drink excessively, 
your choice of diet can influence your long-
term health prospects more than any other 
action you might take,” states a former 
surgeon general.



Food Feature:  Diet as Preventative 
Medicine



Dietary Guidelines for Disease Prevention





Choose unsaturated fats in place of 
saturated fat and trans fat

Reduce Saturated Fat and Trans Fat Intake



Every legitimate source of dietary advice 
urges people to include a variety of fruits, 
vegetables, and legumes in the diet, not 
just for nutrients but also for the 
phytochemicals that combine synergistically 
to promote health.

Include Fruits, Vegetables, Legumes, and Whole Grains



Whenever you switch from food to food, you 
dilute whatever is in one food with 
components from the others.

Go for Variety



Exercise regularly, all your life

Be Physically Active



Controversy:  Reversing the Obesity 
Epidemic

Obese family game time



Controversy:  Reversing the Obesity 
Epidemic

An estimated 300,000 people die each year 
in the U.S. from obesity-related illnesses

In addition, $60 billion is spent nationally on 
obesity-related health care each year



Does Our Culture Make Obesity Likely?



Does Our Culture Make Obesity Likely?

Over the last 50 years, societal changes 
have influenced both our diet and activity 
patterns, engendering behaviors of too little 
activity and too much food. 



Physical Activity

The lack of physical activity shares blame 
for the nation’s weight gain.

It takes special effort to be physically 
active.

There are barriers to physical activity.

– For example, it is impossible for many people to 
bike to work due to distance, or dangerous 
roadways. 



Food Habits

The human diet has changed more over the 
past 50 years than in any other comparable 
period of recorded history.

Changes in the family structure and working 
habits have played roles in these changes. 



The Need for Convenience

As demand for inexpensive, convenient, 
good-tasting meals has increased so has 
supply.

Grocery stores now have more prepared 
foods.

More people eat in restaurants and in doing 
so give up control of their diets.



Eating Out More Often

Foods purchased and eaten outside the 
home now account for upward of 45 percent 
of the average food budget.



Eating Out More Often

Meals and Snacks 
Consumed Away from 
Home, projected, 
1970-2008



Income, Food Costs, and Energy Density

Typically, foods highest in energy density 
are lowest in price: high-energy refined 
sweets, refined grains and high-fat meats 
cost less than lower-energy-density fresh 
meats, fruits, and vegetables on a cost per 
calorie basis.

– Fast foods and convenience foods often fit these 
descriptions, are budget-friendly, and appeal to 
family appetites.  



Food Advertising and Portion Sizes

The food industry spends more than $33 
billion each year on advertising and other 
efforts.

The National Cancer Institute spends $1 
million each year to promote fruit and 
vegetable intake.



The “Buy More” Strategy

Our society produces abundant food 
relatively inexpensively.

– Consequently, restaurants make larger profits 
when they attract more customers by offering 
much larger food portions in exchange for just a 
little more money.

– By making a larger soft drink a “better deal” the 
customer is getting many more calories for only 
another 10 cents!!



The “Buy More” Strategy

Size does matter



The Effects of Increasing Portion Sizes on Body 
Weight



Concerns about Marketing to Children

A child in this country views more than 
40,000 advertisements per year watching 
TV alone.

The American Academy of Pediatrics, the 
World Health Organization, and other 
concerned groups have called for limits on 
food advertisements aimed at children.



The Food Industry Speaks Out

The president of the national association 
representing restaurant owners summed up 
the food industry position this way: 
“Restaurants have a wide variety of choices 
on their menus, and people make the choice 
to eat what they want and when they want 
every day. This is all about personal 
responsibility and moderation.”



Question??

Do you think restaurants should offer healthy 
alternatives to typical high-fat fast food?

Yes

No



Question??

Do you think restaurants should post the 
calories next to each food?

1. Yes

2. No



Question??

Do you generally order healthy choices at 
restaurants?

Yes

No



Toward a Fitness-Prone Society



A New Menu of Consumer Choices

Many food companies have added lower-fat, 
lower-calorie, portion-controlled heart-
healthy product lines and have eliminated 
the largest of their overlarge portions.

By one estimate, for every one salad 
purchased at Burger King, 10 Whoppers are 
sold; and for every one Veggie Burger, 100 
Whoppers are sold.



The Government’s Roles

Some people say it is the government’s role 
to do something about the obesity problem.

Government alone can not fight obesity.

A combined approach that includes policy 
changes, new research, and actions by 
industries and individuals may yield a 
workable plan for attacking obesity.



The Government’s Roles



The Power of the Individual

Individuals can choose to change their own 
environments and behaviors.

While the scientific community admonishes 
the population to “consume calories in 
balance with energy expenditure,” the food 
industry throws its might behind “eat more” 
messages to increase food sales. 
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