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Objectives
• Identify the different types of carbohydrates and fats

• Define the dietary recommendations for carbohydrate and fat intake

• Understand the role of carbohydrates and fat in the body

• Understand the link between dietary fat and risk of cardiovascular disease

• Understand the health benefits of carbohydrates and fat

Source for presentation: Pope and Nizielski.  Nutrition: For a changing world, 2nd edition. 2019.



Carbohydrates
Image: https://www.diagnosisdiet.com/full-article/carbohydrates



What are carbohydrates?



Carbohydrates have vital functions in nutrition 
and health

• Source of energy for all cells of the body
• Provide 4 calories per gram
• Recommendation: Consume 45% to 65% of total calories from 

carbohydrate

• Indispensable source of energy for the brain, red blood cells, and 
exercising muscles

• Reduces the use of protein for energy

• Source of fiber (intestinal health)

• Adds sweetness and flavor to foods



Carbohydrates are classified as simple or 
complex
• Simple carbohydrates

• Sugars and syrups
• Fruits
• Many vegetables
• Milk

• Complex carbohydrates
• Grains
• Beans and legumes
• Some vegetables



Simple carbohydrates are made from one or 
two sugars



Added sugars comprise approximately 13% of 
the daily calories in the United States



Sugar alternatives and non-nutritive 
sweeteners



Sugar alternatives and non-nutritive 
sweeteners



Complex carbohydrates: Starch and Fiber



• Males ages 19–50: 38 grams/day

• Females ages 19–50: 25 grams/day

• Average U.S. intake: 17 grams/day

Recommended Fiber Intake



Fiber has multiple health benefits
• Soluble fiber may reduce the risk of cardiovascular disease.

• High-fiber foods promote satiety and may reduce the risk of obesity.

• High intakes of insoluble cereal fiber may reduce the risk of type 2 diabetes.

• Soluble fiber slows the increase in blood glucose following carbohydrate ingestion.

• High insoluble fiber intake softens stools and reduces the occurrence of constipation.



Anatomy of a Whole Grain



Whole grains contain the endosperm, 
germ, and bran in original proportions

• Refined grains (white 
grain)
• Stripped of the germ 

and bran, leaving only 
the endosperm

• Enriched grains
• Some nutrients lost in 

processing are added 
back



The Whole Grains Stamp used in 36 countries tells 
consumers that a product contains at least 8 grams of 
whole grains per serving

• Dietary Guidelines for Americans
• Consume at least half of grains 

as whole grain
• USDA MyPlate

• Look for whole grains as the 
first ingredient in food products

• American Heart Association
• Look for products with a total 

carbohydrate-to-fiber ratio that 
is less than 10:1



Recommendations for Carbohydrate Intake



Dietary Fats (Lipids)



Types of fats/lipids

• Lipids include fatty acids, triglycerides, sterols, and phospholipids
• Diverse in structure and function
• Contain carbon, hydrogen, and oxygen
• Generally insoluble in water



Functions of fats in the body
• Component of cell membranes

• Give cell membranes flexibility and integrity

• Various lipids required for synthesis of hormones
• Fats supply a concentrated source of energy and fat-soluble nutrients

• 9 calories per gram
• Essential fatty acids (linoleic acid and alpha-linolenic acid)
• Fat-soluble vitamins A, D, E, and K

• Facilitate the transport of nutrients
• Enhance the absorption of fat-soluble vitamins

• Lipids are the primary source of the body’s energy reserves (stored in adipose tissue)

• Adipose tissue cushions, protects, and insulates the body’s organs



Functions of fats in food
• Fats contribute to the sensation of feeling full

• Fats stay in the stomach longer
• Fats are absorbed over a longer period of time

• Fats increase the palatability (flavor and taste) of foods

• Fats contribute to the texture and aroma of foods



Fats in food are a mixture of different fatty 
acids



All dietary fats contain saturated, 
monounsaturated, and polyunsaturated fatty acids 
in varying proportions



Cholesterol
• Cholesterol is found only in animal foods

• It is not an essential nutrient, as the liver 
produces sufficient amounts to meet the body’s 
needs

• Required for synthesis of bile acids, vitamin D, 
and steroid hormones

• Does not provide energy



Essential fatty acids must be supplied through the 
diet
• Body cannot synthesize these fatty 

acids
• Linoleic acid

• Omega-6 fatty acid
• Linolenic acid

• Omega-3 fatty acid
• Both long-chain polyunsaturated 

fatty acids
• 18 carbon molecules



The AMDR for total fat is 20–35% of total calories, 
and most should come from unsaturated fats

• Eat as little saturated fat (<10%), trans fat, and cholesterol as 
possible

• Use caution when substituting fat with simple or refined 
carbohydrates



Reduce intake of foods and added fats high in 
saturated in favor of unsaturated fats



How do we determine the amounts and types of fats in the 
foods we eat? Read food labels.



Is fish really brain food?

Dietary lipids may play a role in decreasing humans’ risk of 
developing dementia



The Bogalusa Heart Study was the first study to demonstrate 
that heart disease begins in childhood

• Gerald Berenson, M.D., 
conducted the study from 1972 
to 1998 in a rural southern town
• Followed 16,000 individuals 

from childhood
• 40% living below poverty

• Physical and lifestyle attributes 
contribute to developing heart 
disease



Cardiovascular disease is the leading cause of death 
in the United States



Certain risk factors increase the likelihood of 
developing CVD 

Some risk factors cannot be modified
• Family history of heart disease at an early age
• Race

• African Americans at higher risk

• Age
• Risk increases with age for both men and women



Appropriate diet and lifestyle choices may reduce our risk for CVD by 
about 80%



The concentrations of total cholesterol, HDL cholesterol, LDL 
cholesterol, and triglycerides in the blood affect the risk of 
cardiovascular disease



A complex relationship exists between dietary fats 
and heart disease

• Saturated fats and trans fats
• Raise total cholesterol and LDL cholesterol

• Polyunsaturated fats
• Lower risk of heart disease
• Lower cholesterol without lowering HDL cholesterol

• Monounsaturated fats
• May raise HDL, and lower cholesterol and overall triglyceride 

levels
• Omega-6 fatty acids
• Omega-3 fatty acids
• Ratio of omega-6 and omega-3 fatty acids



Percent contribution of specific foods to saturated fat intake 
for Americans age 2 and older



Summary
• Identify the different types of carbohydrates and fats

• Define the dietary recommendations for carbohydrate and fat intake

• Understand the role of carbohydrates and fat in the body

• Understand the link between dietary fat and risk of cardiovascular disease

• Understand the health benefits of carbohydrates and fat
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