Chapter 1 – Overview of Nutrition and Health

Learning Objectives

Upon completion of this chapter, students should be able to:
1.1 Describe the factors that influence personal food choices.
1.2 Identify which of the  major classes of nutrients are organic and which yield energy.
1.3 Describe the four categories of the Dietary Reference Intakes (DRI), the Estimated Energy Requirement (EER), and the Acceptable Macronutrient Distribution Ranges (AMDR).
1.4 Describe the ways in which the kinds of information researchers collected by researchers from nutrition surveys are used.
1.5 Explain how each of the dietary ideals can be used to plan a healthy diet and how the Dietary Guidelines and USDA Food Patterns help make diet planning easier.
1.6 Compare the information on food labels to make selections that meet specific dietary and health goals.
1.7 Discuss how misinformation and reliable nutrition information can be identified.
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Answer Key for Assignment Worksheets (provided at the end of this IM chapter)

Worksheet 1-1: Analyzing Foods and Meals for Nutritional Value
Overview example: a; a. cheddar = 9.40 g; b. mozzarella = 6.34 g (for whole-fat); c. Swiss = 7.78 g
	1.	b
	2.	b
	
	
	


Data for 1 & 2: a. oranges = 87.3 mg vitamin C, 322 mg K; b. kiwifruit = 166.9 mg vitamin C, 562 mg K; c. strawberries = 89.4 mg vitamin C, 233 mg K; d. grapefruit = 76.6 mg vitamin C, 329 mg K; e. bananas = 13.0 mg vitamin C, 537 mg K
3.	a; vitamin C in oranges = 87.3 mg; RDA for vitamin C = 90 mg; % of RDA in oranges = 97%; K in oranges = 322 mg; AI for K = 4700 mg; % of AI in oranges = 6.85%
4.	c; a. wheat bran = 12.4 g; b. avocado = 7.8 g; c. brown rice = 1.75 g; d. black beans = 7.5 g
5.	d

	Meal #1
	Energy (kcal)
	Protein (g)
	Total Lipid (fat) (g)
	Fiber (g)
	Calcium (mg)
	Iron (mg)
	Sodium (mg)

	Whopper with cheese
	790
	35.36
	48.44
	3.2
	259
	6.32
	1431

	French fries 
	328
	3.78
	14.60
	3.4
	20
	0.85
	326

	Vanilla shake 
	667
	12.66
	34.70
	0.0
	413
	1.67
	397

	Totals
	1785
	51.8
	97.74
	6.6
	692
	8.84
	2154



	Meal #2
	Energy (kcal)
	Protein (g)
	Total Lipid (fat) (g)
	Fiber (g)
	Calcium (mg)
	Iron (mg)
	Sodium (mg)

	Bacon Ranch Salad with Grilled Chicken
	247
	31.35
	9.58
	3.0
	146
	1.98
	702

	Fruit 'n Yogurt Parfait
	156
	4.07
	1.94
	1.5
	128
	0.67
	86

	Orange juice 
	184
	2.99
	0.30
	1.0
	60
	0.40
	20

	Totals
	587
	38.41
	11.82
	5.5
	334
	3.05
	808



	6.	e
	7.	b
	8.	c
	9.	d
	10.	a



Worksheet 1-2: Unit of Measurement Conversions Practice
	
	English (U.S.) System
	Metric System

	Weight
	1 lb =	16 oz
	1 kg =	1000 g
1 g =	1000 mg

	Volume
	1 gallon =	4 quarts
1 quart =	4 cups
	1 L =	1000 mL

	Length
	1 yard =	3 feet
1 foot =	12 inches
	1 meter =	1000 mm
1 meter =	100 cm



	1.	25,000 mg
2.	3000 g
3.	50,000 µg
	4.	48 oz
5.	4 lb
6.	52.73 kg
	7.	70.4 lb
8.	12.7 cm
9.	19.7 in
	10.	196 g
11.	0.54 oz
12.	140 g; 140,000 mg
	13.	77.27 kg
14.	139,091 kcal



Answer Key for In-Text Exercises

Clinical Applications
1.	The list of foods and beverages will vary according to the individual’s dietary intake. A variety of reasons may be given for food choices. Examples of influential factors that may be discussed include nutritional value, preference for taste, habit, convenience, maintaining relationships, part of a social interaction, relief of boredom or depression, or a medical condition. For example:
	Day 1
	(Food choice)
	Day 2
	(Food Choice)

	1 c. orange juice
	(habit)
	1 glazed donut 
	(convenience)

	2 c. coffee 
	(preference)
	16 oz. coffee latté 
	(preference)

	Non-fat half and half 
	(nutrition)
	Chocolate bar 
	(emotional state)

	1 c. oatmeal 
	(nutrition)
	2 c. canned soup 
	(economy)

	¼ c. each nuts/dried blueberries 
	(taste)
	12 salted crackers 
	(habit)

	Peanut butter sandwich 
	(availability)
	Diet soda 
	(preference)

	Banana 
	(convenience)
	6 oz. grilled salmon 
	(nutrition)

	1 c. non-fat milk 
	(nutrition)
	1 c. carrots 
	(body image)

	2 beef enchiladas 
	(tradition)
	1 c. wild rice 
	(nutrition)

	Sliced tomato 
	(nutrition)
	Wine 
	(social interaction)

	1 c. organic lettuce 
	(values)
	
	

	Beer 
	(association)
	
	



2.	In order to help a client learn to vary dietary choices, the practitioner could begin with a discussion of variety as one of the dietary ideals. One tool that may be used to emphasize the importance of variety in dietary intake is the USDA Food Patterns. In using this tool, the practitioner could explain how to select foods from each group to ensure an adequate and balanced diet. Clients should also be encouraged to vary their choices within each food group from day to day because different foods in the same group contain different combinations of nutrients, thus ensuring adequacy. Another tool that may be used to emphasize the importance of variety is MyPlate. The sections of the plate illustrate variety. This tool simplifies the concepts presented in the USDA Food Patterns.
Determine the reasons why your client does not vary his lunch. Is it a habit? (Perhaps he could rotate this meal with other planned lunch menus.) Preference? (Have him consider using whole-grain bread, varying the protein source and adding preferred vegetables or fruit to his sandwich.) Does he associate this food with good memories with his wife, or does he need help planning a well-balanced diet? (Ask him to consider participating in a senior lunch program that offers social contact and nutritionally balanced meals.) Does he have limited resources to buy or shop for food? (Give him information about community programs such as Meals on Wheels that deliver meals to his home for free or at a reduced cost.)
It would also be helpful to offer ideas on varying his meals using frozen and canned foods. As he lives alone and has limited money, it would be helpful to show him how he can vary his intakes with food that won’t go bad quickly. Examples for lunch may be a hearty canned chili, peanut butter and jelly sandwich on whole-grain bread, or spaghetti with jarred tomato sauce. He may enjoy canned fruits in their own juice.
3.	Responses will vary based upon the individual’s dietary intake for the day. However, there should be discussion comparing the individual’s food choices with each of the five food groups: grains, vegetables, fruits, protein foods, and milk and milk products. The response should also include a comparison of the amounts eaten with those that are recommended by the USDA Food Patterns (see Figure 1-4 and Table 1-4). If the selections and amounts are not within the recommendations, changes to meet those recommendations should be noted. For example (using the 2000-kcal pattern):

	Food Group
	Daily Goal
	Intake Day 1
	Intake Day 2

	Fruits
	2 cups, varied
	2 ¼ cups (1 as juice) 
	0


Changes: Pack 2 whole fruits for lunch and afternoon snacks. Rely less on juice.
	Vegetables
	2 ½ cups, varied
	1 ½ cups 
	1 cup


Changes: Add 1 cup dark green or red vegetables to lunch each day. (The weekly goal is 1 ½ cups dark green vegetables and 5 ½ cup red/orange vegetables.) Try tomato or vegetable soup.
	Grains 
	6 oz
	6 oz 
	5 oz


Changes: Substitute whole-grain crackers for saltines. Select whole-wheat bagel or toast for breakfast instead of donut. Set goal to eat at least 3 servings of whole-grain cereal, bread, or crackers each day.
	Protein foods:
	5 ½ oz, varied
	6 oz
	6 oz

	Milk, yogurt, cheese:
	3 cups
	1 cup 
	½ cup


 Changes: Add 1 cup milk or yogurt to breakfast each morning. Prepare oatmeal and cream soups with non-fat 
milk. Eat low-fat cheese or yogurt for snacks.
Suggested Activities

Activity 1-1: Chapter Opening Quiz 
As a way of introducing any new chapter, give a “quiz” to the class. The students will moan initially, but they will enjoy the activity once you get underway and they realize that it does not count toward their term grade. The “quiz” asks ten true/false or multiple-choice questions projected from a computer monitor or transparency. The students are not allowed to talk during the quiz and must show their choice of answer by raising hands (or using digital “clicker” devices). Record the answer chosen by the majority of students. Then go over the correct answers while their curiosity is piqued and seize the “teachable moment.” Generally, they score about 55% and realize there is a lot to learn.
This pretest is valuable because it creates interest in the subject matter, challenges students’ erroneously-held beliefs, and introduces new terms and concepts. It is valuable to instructors in assessing the level of knowledge and attitudes in the subject area and identifying the needs and the focus for the unit.
Note: There are sample true-false quizzes included with Chapters 2 and 3 in this Instructor’s Manual.

Activity 1-2: Health Professional Panel
Invite a panel of health professionals to class to discuss their roles in the nutrition care of patients or clients. Suggested professionals include a registered dietitian, dietetic technician, nurse, occupational therapist, and social worker.

Activity 1-3: References to Food 
Have students keep a record during one whole day of every reference they hear to food. Include television, radio, and comments from family and friends. At the next class period, discuss the findings about the important role food plays in our lives.
Open a general discussion on the question, “Why do we eat?” Some of the many reasons include habit, hunger, appetite, nutritional value, energy, and emotional reasons, such as anger, sadness, depression, boredom, and happiness. Next, pose the question, “Why do we eat what we eat?” Some of the reasons include taste, preference, habit, tradition, social pressure, availability, convenience, economy, and nutritional value.

Activity 1-4: Health Claims on Food Labels
Have each student bring in a food package which makes a health claim. Have the student explain why the claim is allowable under FDA guidelines using the information in the textbook.

Activity 1-5: Supermarket Tours
In many areas of the country, major supermarkets hire registered dietitians to conduct supermarket tours for consumers. Nutrition students of all levels really enjoy joining in one of the tours and are interested in watching the interaction between participants and tour leader. As many of the tour participants are on cholesterol-lowering diets, there is usually a focus on making appropriate fat choices. In some cases, you can arrange for a group of students to have a personal tour. Call your local dietetic association to find out about tours in your area.

Activity 1-6: Nutrition Tag Lines[footnoteRef:1] [1:  By Lisa Gibson, MS, RD/LD] 

This activity encourages students to consider the source of their nutrition information (prior to this course). Take a quick survey of students on the first day of class to identify 1–2 sources from which they have received nutrition advice (students will list many of the following: magazines, Internet, news, family members, personal trainer, coach, friends, co-workers, or doctor).
Challenge students to bring in an article from a media source that illustrates the misinformation provided to the general public on a nutrition-related topic. For example, a heading for a news story was, “Drinking Soda Causes Diabetes.” While there may be a correlation—drinking soda leads to excess calorie intake, causing weight gain, which increases the risk of developing diabetes mellitus—drinking soda is not the direct cause for diabetes. The media uses tag lines to grab the attention of the audience by making exaggerated claims about our health. This leads to an excellent discussion on finding credible sources.
Teaching Tips

Defining Essential. When you define “essential,” as in “essential nutrient,” alert your students to the fact that the root esse is a French/Latin derivative of the verb “to be.” This may stress the importance of including all the essential nutrients in the diet for life. It logically follows that the essential nutrients are water, the energy nutrients, vitamins, and minerals. 
Discuss Nutrient Density. Reinforce the concept of nutrient density by comparing selected nutrients in equal kcalorie amounts of orange juice and oranges. There is considerably more fiber, calcium, iron, and riboflavin in oranges than in orange juice. 

Finding the Truth in Nutrition. It is easy to be overwhelmed with inconsistent, unclear information. Ask students to name any websites or nutrition products that they consider reliable and unreliable. Pull up the websites on a screen for the class to see and discus reasons why the site is reliable or unreliable.


Worksheet 1-1: Analyzing Foods and Meals for Nutritional Value[footnoteRef:2] [2:  Contributed by Kathryn Pinna, City College of San Francisco.] 


Overview
This assignment offers tools to help you answer questions about the nutrient-dense foods in your diet and the types of meals that are best for health.
Good resources for nutrient values in foods include the following: 
•	USDA Nutrient Database: http://www.nal.usda.gov/fnic/foodcomp/search/
•	Another good food analysis website: www.nutritiondata.com
•	Nutrition textbooks: Appendix H in Understanding Normal and Clinical Nutrition

Preview of Part Ia: Using Food Composition Tables
This first section is an exercise in using food composition tables for finding the nutrient values in foods. Because students may have different editions of the textbook, we’ll use the online USDA website for this part of the assignment (http://www.nal.usda.gov/fnic/foodcomp/search/).
To orient yourself to the website, start by trying to answer this question: Which cheese has the highest amount of fat?	a.	cheddar	b.	mozzarella	c.	Swiss cheese
To help guide you, the data sheet has spaces for you to fill in your answers. As an example:
a.	cheddar	________ g fat/oz.
b.	mozzarella	________ g fat/oz.
c.	Swiss cheese	________ g fat/oz.

· To start, go to the “USDA National Nutrient Database for Standard Reference” website listed above, type in the term “cheddar” in the “Keyword(s)” box (see below), and select “Dairy & Egg Products” from the “Select Food Group” pull-down menu. Click “Submit.”

[image: NDL_Keyword_cheddar]

· On the next web page, click on “Cheese, cheddar”.
· On the next page, look in the 5th column to get information about a 1 oz. (28.35g) serving of cheese.
· The 5th row [“Total lipid (fat)”] indicates that an ounce of cheddar cheese has 9.59 grams of fat.

Following the same procedure for the other two types of cheese will allow you to make comparisons among foods.


Preview of Part II: Comparing the Energy and Nutrient Density of Meals
The questions in Part II show you how to compare the energy and nutrient contents of a meal. The first step is to list the calories and nutrients provided by each food in the meal. After you find the exact values specified, you can compare the totals to recommended intake levels. Use the USDA Nutrient Database for this question as you did for Part I of this assignment.
Note that the food items you select in the USDA database must exactly match the items listed in the question. If the item specified is a Burger King Whopper with cheese, don’t choose the Chicken Whopper or the Whopper without cheese. If the serving specified is 16 fluid ounces, you must make sure to enter the correct amount.
A review of calculations needed to answer the questions:

% of recommendations =	total amount consumed (kcal, g, or mg)	% kcal from fat =	fat g  9 kcal/g
 	amount recommended (same unit)		total kcal

Part I: Using Food Composition Tables
Using data from the USDA Nutrient Database, look up the nutrient values for the foods listed in questions 1 through 5, and fill in the appropriate blanks in the boxes to help you answer the questions (make sure you read the food descriptions carefully and choose the exact entries indicated).

1.	Many people name oranges as a good source of vitamin C and bananas as a good source of potassium. They are correct, but there are other good sources as well. Which fruit below has the most vitamin C per cup of the fruit?
a.	oranges, raw (California, Valencia) 
b.	kiwifruit, raw (green) 
c.	strawberries, raw (halves)
d.	grapefruit, raw (white, California)
e.	bananas, raw (sliced)

2.	Now compare the potassium content of these fruits. Which fruit in the list is highest in potassium per cup of fruit? 
	a.	oranges
	b.	kiwifruit
	c.	strawberries
	d.	grapefruit
	e.	bananas



Questions 1 and 2:	Vitamin C (mg) per cup	Potassium (mg) per cup
a.	oranges	________	_______
b.	kiwifruit	________	_______
c.	strawberries	________	_______
d.	grapefruit	________	_______
e.	bananas	________	_______

3.	How do the vitamin C and potassium values in oranges compare to the DRI for these nutrients? 
To answer, fill in the blanks in the table below as follows: fill in the vitamin C and potassium values for oranges in the first line; then find the appropriate DRIs for vitamin C and potassium for 19- to 30-year-old males (see the textbook inside cover for these values) and fill in these values on the second line. Finally, determine the percentage of the DRI provided by the oranges (line 1 ÷ line 2 × 100). 
Using this information, answer this question: What percentage of the potassium DRI is provided by a cup of oranges?
	a.	7%
	b.	12%
	c.	15%
	d.	69%
	e.	358%



Question 3:	Vitamin C in oranges (1 cup)	_________	Potassium in oranges (1 cup)	_________
	RDA for vitamin C	_________	AI for potassium	_________
	% of RDA in oranges	_________	% of AI in oranges	_________
4.	Now compare the fiber content of some common produce items. Which food below supplies the lowest amount of fiber per ½-cup portion of the food?
(To find the correct data that can answer this question, you will need to use information provided for a 1-cup portion and divide by 2)
	a.	wheat bran
	b.	avocado
	c.	brown rice
	d.	black beans



Question 4:	Fiber (g)	Appropriate Listing:
a.	wheat bran	________	Crude
b.	avocado	________	Raw, California, pureed
c.	brown rice	________	Long-grain, cooked
d.	black beans	________	Mature, cooked, boiled, without salt

Next: What are some of the top calcium sources in our diets? 

5.	Which green vegetable supplies 357 mg of calcium per cup?
	a.	broccoli, frozen, chopped, cooked, boiled, drained, without salt

	b.	spinach, frozen, chopped or leaf, cooked, boiled, drained, without salt

	c.	kale, frozen, cooked, boiled, drained, without salt

	d.	collards, frozen, chopped, cooked, boiled, drained, without salt

	e.	turnip greens, frozen, cooked, boiled, drained, without salt




Part II: Comparing the Energy and Nutrient Density of Meals
Compare the energy (calories) and nutrient contents of two meals using data from the USDA Nutrient Database. To do this, first find the correct nutrient values for each food listed for Meal #1 and Meal #2 and fill in the values in the two tables below. 

Meal #1: Lunch at Burger King
•	Burger King Whopper with cheese
•	Burger King French fries (1 medium serving)
•	Burger King vanilla shake (1 medium serving; 16 fl. oz.)

	Foods
	Energy (kcal)
	Protein (g)
	Total Lipid (fat) (g)
	Fiber (g)
	Calcium (mg)
	Iron (mg)
	Sodium (mg)

	Whopper with cheese
	
	
	
	
	
	
	

	French fries (medium)
	
	
	
	
	
	
	

	Vanilla shake (medium)
	
	
	
	
	
	
	

	Totals

	
	
	
	
	
	
	




Meal #2: Lunch at McDonald’s
•	McDonald’s Bacon Ranch Salad with Grilled Chicken
•	McDonald’s Fruit 'n Yogurt Parfait
•	Orange juice, frozen concentrate, unsweetened, diluted with 3 volumes water (16 oz.)

	Foods
	Energy (kcal)
	Protein (g)
	Total Lipid (fat) (g)
	Fiber (g)
	Calcium (mg)
	Iron (mg)
	Sodium (mg)

	Bacon Ranch Salad with Grilled Chicken
	
	
	
	
	
	
	

	Fruit 'n Yogurt Parfait
	
	
	
	
	
	
	

	Orange juice (16 oz.)
	
	
	
	
	
	
	

	Totals

	
	
	
	
	
	
	



Now, answer the following questions, showing all calculations.

6.	If your caloric needs are about 2000 kcal/day, about what fraction of the day’s intake would be provided by Meal #1?
	a.	22%
	b.	32%
	c.	52%
	d.	72%
	e.	89%



Show question #6 calculations:
7.	The fiber Adequate Intake (AI) levels for college-age men and women are 38 and 25 grams, respectively. Considering that a nutritious meal is likely to provide about 1/3 of recommended fiber intakes, how would you rate the fiber content of Meal #1 and Meal #2? 
a.	Both meals provide at least one-third of the fiber AI for men and women.
b.	Neither meal provides at least one-third of the fiber AI for men or women.
c.	Meal #1 provides one-third of a woman’s fiber AI, but not a man’s; Meal #2 has less fiber than Meal #1. 
d.	Meal #2 provides one-third of a woman’s fiber AI, but not a man’s; Meal #1 has less fiber than Meal #2.

Show question #7 calculations:
8.	According to your data, which of the following statements is TRUE?
a.	Meal #1 provides over twice as much protein as Meal #2.
b.	Meal #2 provides over twice as much iron as Meal #1.
c.	Meal #1 provides over three times as many calories as Meal #2.
d.	Meal #2 provides over three times as much calcium as Meal #1.

Show question #8 calculations:


9.	Recall the Acceptable Macronutrient Distribution Range (AMDR) for dietary fat (see textbook if you’ve forgotten). Do either meals or both of these meals fall into the suggested AMDR range?
a.	Yes, Meal #1 is in the correct AMDR for fat.
b.	Yes, Meal #2 is in the correct AMDR for fat.
c.	Yes, both meals are in the correct AMDR for fat.
d.	No, neither meal is in the correct AMDR for fat.

Show question #9 calculations:
10.	The Tolerable Upper Intake Level (UL) for sodium (the maximum intake without adverse effects) is 2300 mg of sodium per day. If the person eating one of these lunches wanted to limit sodium to no more than 1/3 of the UL per meal, how would you rate the sodium content of these meals?
a.	Both meals exceed 1/3 of the sodium UL.
b.	Neither meal exceeds 1/3 of the sodium UL.
c.	Meal #1 exceeds 1/3 of the sodium UL, but not Meal #2.
d.	Meal #2 exceeds 1/3 of the sodium UL, but not Meal #1.

Show question #10 calculations:
Assignment over! I hope you’ve learned something about the use of nutrient databases from working through these questions!



Worksheet 1-2: Unit of Measurement Conversions Practice[footnoteRef:3] [3:  Contributed by Kathryn Pinna, City College of San Francisco.] 


Common Units
	
	English (U.S.) System
	Metric System

	Weight
	pounds (lb), ounces (oz)
	kilograms (kg), grams (g), milligrams (mg), micrograms (μg)

	Volume
	gallons, quarts, pints, cups
	liters (L), milliliters (mL)

	Length
	yards, feet, inches
	meters (m), centimeters (cm), millimeters (mm)



Simple Conversions
	
	English (U.S.) System
	Metric System

	Weight
	1 lb =	_______ oz
	1 kg =	_______ g
1 g =	_______ mg

	Volume
	1 gallon =	_______ quarts
1 quart =	_______ cups
	1 L =	_______ mL

	Length
	1 yard =	_______ feet
1 foot =	_______ inches
	1 meter =	_______ mm
1 meter =	_______ cm



Conversions within Systems – Convert:
1.	25 grams to milligrams
2.	3 kilograms to grams
3.	50 milligrams to micrograms
4.	3 pounds to ounces
5.	64 ounces to pounds

Conversions between Systems – Convert:
6.	116 pounds to kilograms
7.	32 kilograms to pounds
8.	5 inches to centimeters
9.	50 centimeters to inches
10.	7 ounces to grams
11.	15 grams to ounces

Word Problems
12.	How many grams are in 5 ounces? How many milligrams?


13.	Express the weight of a 170-pound man in kilograms.


14.	More advanced: A healthy 135-pound woman may have about 34 pounds of fat. How many kilocalories would that fat provide? (To answer, link several conversion factors in a row until “pounds of fat” can be converted to “kilocalories from fat.”)

Handout 1-1: Converting Metric/English Units of Measurement[footnoteRef:4] [4:  Contributed by Kathryn Pinna, City College of San Francisco.] 


Metric and English Systems

Common metric units and their U.S. equivalents include:
•	grams vs. ounces
•	kilograms vs. pounds
•	meters and centimeters vs. yards and inches

Common metric units include grams, kilograms, milligrams, and micrograms. Note: “centi-” is less commonly used (as in meter, centimeter).

Steps in a Conversion Problem

1.	Identify the weight or measure for which you want to change units. Write it down on the left of the page, including its units.

2.	Identify a conversion (equality) you can use to solve the problem; it must contain both types of units—the original units, and the new units. 

3.	Make a fraction (a “conversion factor”) out of the equality that has the two units. The unit you want in your answer should be in the numerator (top); the unit you want to eliminate should be in the denominator (bottom).

4.	Multiply the original weight or measure (step 1) times the conversion factor (step 3).


Examples: conversions between English and metric system

Pounds (lb) to kilograms (kg): 2.2 lb = 1 kg

_______ lb	×	1 kg   =	______ kg
		2.2 lb

Inches (in) to centimeters (cm): 1 in = 2.54 cm

[bookmark: _GoBack]_______ in	×	2.54 cm =	______ cm
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