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Head to Mastering Nutrition and watch a narrated 

video tour of this figure by author Joan Salge Blake.

Figure 4.22 DiabetesFOCUS  

2 The cells of the pancreas 
release insulin into bloodstream. 

3 Insulin stimulates uptake of 
glucose into cells. 

1 Liver releases glucose 
into bloodstream.

Diabetes is a chronic disease in which the body can no longer regulate 

glucose within normal limits, and blood glucose becomes dangerously high. 

NORMAL

2 The cells of the pancreas are 
damaged or destroyed. Little or no 
insulin is released into bloodstream. 

3 In the absence of insulin, 
glucose is not taken up by cells. 

4 High levels of glucose 
remain in the bloodstream. 

4 As glucose is taken into 
interior of cells, less glucose 
remains in the bloodstream. 

4 High levels of glucose 
remain in the bloodstream. 

1 Liver releases glucose 
into bloodstream.

TYPE 1 DIABETES

TYPE 2 DIABETES

2 The cells of the pancreas 
release insulin into bloodstream. 

3 Insulin is present, but cells fail to 
respond adequately. Progressively higher 
amounts of insulin must be produced to 
stimulate cells to uptake glucose. 

1 Liver releases glucose 
into bloodstream.
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NUTRITION in PRACTICE:

Nurse Practitioner

C
ollege freshman Desiree has 

always had what her mother 

called “a nervous stomach.” 

When she is stressed or worried about 

something, her bowels seem to respond 

first with abdominal pain followed by 

constipation or diarrhea. Her first semes-

ter at college has been challenging as 

she is trying to adjust to the rigorous 

demands of her pre-med curriculum and 

the intense schedule of science classes 

and labs. Her symptoms are worse 

right before an exam or when she eats 

large meals. She eats a very light break-

fast because she doesn’t want to feel 

uncomfortably full and bloated during her 

morning classes. Lately, Desiree has had 

frequent bouts of abdominal pain that 

are only relieved by a bowel movement, 

followed by several loose, watery stools. 

With mid-terms approaching the abdomi-

nal pain and diarrhea appear to be getting 

worse. She is experiencing difficulty fall-

ing asleep at night, which is causing her 

to become tired by midday. She decides 

to visit the campus health center.

After meeting with the nurse practitio-

ner (NP) at the health center, Desiree is 

told that she has irritable bowel syndrome 

(IBS) and that stress and her diet are 

likely contributing to her health issue. The 

nurse practitioner referred Desire to the 

campus health center stress manage-

ment program, which is designed to help 

students manage anxiety and stress while 

on campus. She also referred Desiree to 

the campus registered dietitian nutrition-

ist (RDN) for an appointment. The RDN 

meets with Desiree to discuss her diet.

Desiree’s Stats:

 ❏ Age: 18

 ❏ Height: 5 feet 4 inches

 ❏ Weight: 115 lbs

 ❏ BMI: 19.7

 ❏ Symptoms: abdominal pain; 

loose, watery stool with bouts of 

constipation

Critical Thinking Questions

1. How do you think her eating pattern 

may be contributing to her IBS symp-

toms? What aspect of Desiree’s diet 

and lifestyle may be contributing to 

her IBS symptoms?

2. Which beverages could be contribut-

ing to Desiree’s bouts of diarrhea and 

tiredness?

3. How are Desiree’s food choices con-

tributing to her discomfort?

RDN’s Observation and Plan for 

Desiree:

 ❏ Reinforce the NP’s recommenda-

tion to visit the campus health center 

stress management program for 

guidance on dealing with stress at 

college. Stress is a trigger for IBS 

symptoms.

 ❏ Slowly reduce the caffeine (coffee, 

energy drinks) in her diet. Caffeine can 

increase jitteriness (anxiety), cause a 

spastic colon (diarrhea), and interfere 

with the ability to fall asleep (fatigue).

 ❏ Reduce the fat at her meals. Fatty 

foods can also trigger diarrhea in folks 

with IBS.

 ❏ Avoid large meals. Eat three smaller 

meals and two small snacks through-

out the day.

Desiree

DESIREE’S FOOD LOG

Food/Beverage

Time 

Consumed

Hunger 

Rating* Location

Feelings/

SymptomsLarge black coffee 
24 oz.

7:30 a.m. 1 Walking to 

class

Anxious about 
classes and 

upcoming examCheeseburger and fries 1 pm 5 Campus 

dining hall

Tired

Large diet cola 2 p.m. 1 Library Some diarrheaEnergy drink, 12 oz. 4 p.m. 1 Walking to 

dorm

Tired

Fried chicken, mashed 
potato, and corn

6 p.m. 3 In dorm Stressed, stom-
ach cramps; 

feeling bloated*Hunger Rating (1–5): 1 =  not hungry; 5 =  super-hungry.

NEW! Focus Figure Narrated 

Walkthroughs provide a video tour of 

each full-page Focus Figure. These figures 
explore targeted and integrated topic 

areas through visual information displays 

that are bold, clear, and detailed. In the 

narrated walkthroughs, author Joan 

Salge Blake breaks down each part of the 

Focus Figure and further explains them, 

just as she would in the classroom.

NEW! Inter-professional Nutrition in 

 Practice case studies encourage critical 

thinking and emphasize the applicability 

of the content to students’ own lives and 

future careers. Some case studies draw 

upon Joan Salge Blake’s experience as a 

dietitian working with actual clients, while 

others have been created with a new focus 

for those students interested in pursuing 

other allied health professions such as 

nursing,  physical therapy, etc.

Helping Students Make 
Connections Between 



Health Connections appear in each chapter directly before the Visual Chap-

ter Summary. Tied to learning outcomes, these figures highlight diseases and 

disorders in which nutrition plays a major role, as well as nutritional practices 

that offer unique health benefits.

NEW! and EXPANDED! Coverage of important topics, including:

• Prediabetes

• Non-celiac gluten sensitivity

• FODMAP diet

• FITT and HIIT

• Prebiotics and synbiotics

• And more!
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risk factors collectively referred to as meta-

bolic syndrome. These factors include elevated 

blood glucose, abnormal blood lipids, high 

blood pressure, and abdominal obesity. 

The risk factors for developing metabolic 

syndrome, such as eating a poor diet and 

failing to exercise, are also risk factors for 

type 2 diabetes and cardiovascular disease. 

In fact, a diagnosis of  metabolic syndrome 

often precedes a diagnosis of  type 2 

diabetes.52

Prediabetes

Impaired glucose tolerance, or prediabe-

tes, is a condition in which an individual’s 

blood glucose is consistently higher than 

normal, but not high enough to warrant a 

diagnosis of  diabetes. In 2012, 86 million 

Americans age 20 and older had predia-

betes. These individuals are at increased 

risk of  developing type 2 diabetes as well 

as cardiovascular disease.53 Moreover, 

when a person is in this prediabetic state, 

damage may already be occurring to body 

tissues.

Diagnosing Diabetes 

and Prediabetes

A simple blood test in a physician’s office 

can determine whether or not a per-

son has diabetes or prediabetes. Either 

of  two types of  tests are commonly 

performed.

In a fasting blood glucose test, the blood 

is typically drawn first thing in the morn-

ing after fasting overnight for 8–12 hours. 

A fasting blood glucose level of  under 

have to inject insulin directly into their fat 

or muscle tissue with a syringe. Research-

ers are continually testing alternative, 

non-needle methods for those with dia-

betes to self-administer insulin. Insulin 

pens, insulin jet injectors, and insulin 

pumps are among the devices becoming 

available.

Type 2 Diabetes

Type 2 diabetes is more common than 

type 1, accounting for 90–95 percent of  

diagnoses of  the disease. Being over-

weight increases the risk of  developing 

type 2 diabetes.51 People with type 2 

diabetes initially produce insulin but their 

cells have become insulin resistant. The 

insulin resistance prompts the pancreas 

to overproduce insulin in order to com-

pensate. After several years of  increased 

insulin production, the pancreatic beta 

cells become exhausted, and the produc-

tion of  insulin may decrease to the point 

where a person with type 2 diabetes 

may have to take medication and/or 

inject insulin to manage his or her blood 

 glucose level.

One of  the major problems with 

type 2 diabetes is that this condition can 

go undiagnosed for some time. Some 

people may have symptoms such as 

fatigue, blurred vision, and increased 

thirst and urination; others may not have 

any symptoms at all. Consequently, dia-

betes can damage a person’s vital organs 

without their being aware of  it. Because 

of  this, the American Diabetes Associa-

tion (ADA) recommends that everyone 

45 years of  age and older undergo test-

ing for diabetes every 3 years. However, 

people who are overweight or obese or 

who are genetically predisposed shouldn’t 

wait until age 45 to be tested. Overweight 

children should be screened when they 

turn 10 years old with repeat screening 

every 2 years. (See the Self-Assessment to 

determine whether you are at risk for type 

2 diabetes.)

One predictor of  both type 2 diabetes 

and cardiovascular disease is a cluster of  

some of  which is removed by the kidneys 

and enters the urine.

In addition, the body calls on its 

energy reserve—fat—to be used as fuel. 

The body needs glucose in order to 

thoroughly burn fat; otherwise, it makes 

ketone bodies. In poorly managed dia-

betes, acidic ketone bodies can build up 

in the blood to dangerous levels, causing 

ketoacidosis. Diabetic ketoacidosis can 

cause nausea and confusion and, if  left 

untreated, can result in coma or death. 

(Note: Ketoacidosis occurs when insulin 

is lacking in the body, and is different 

from the condition of  ketosis, which can 

develop in individuals who are fasting 

or consuming a low-carbohydrate diet; 

unlike diabetic ketoacidosis, ketosis is not 

life-threatening.)

All forms of  diabetes involve a failure 

of  blood glucose regulation. The most 

prevalent are type 1 and type 2 (Focus 

Figure 4.22).

Type 1 Diabetes

Type 1 diabetes is considered an auto-

immune disease and is the rarer of  the 

two main forms, affecting just 5 percent 

of  all diabetics in the United States.49 

Approximately 1.25 million Americans—

about 200,000 of  them under age 20—

live with type 1 diabetes. The disorder 

usually begins in childhood or the early 

adult years.50 In people with type 1 

diabetes, the immune system destroys 

the insulin-producing beta cells in the 

pancreas. An obsessive, uncontrollable 

thirst, excessive urination, and blurred 

vision are common symptoms associated 

with undiagnosed or untreated type 1 

diabetes. Other common symptoms are 

hunger, weight loss, and fatigue because 

the glucose can’t get into the cells of  the 

body. Once they have been diagnosed, 

individuals with type 1 diabetes must 

monitor their glucose levels and inject 

insulin every day in order to avoid these 

symptoms.

The hormone insulin is a protein and 

is digestible by the GI tract, so it can’t be 

taken orally. Therefore, most individuals 

ketoacidosis Buildup of ketone bodies in the 
blood to dangerous levels, which can result in 
coma or death.

type 1 diabetes Autoimmune form of 
diabetes in which the pancreas does not 
produce insulin.

type 2 diabetes Form of diabetes 
characterized by insulin resistance.

impaired glucose tolerance Condition 
whereby a fasting blood glucose level is 
higher than normal, but not high enough to 
be classified as having diabetes mellitus. Also 
called prediabetes.
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Head to Mastering Nutrition and watch a narrated 

video tour of this figure by author Joan Salge Blake.

Figure 4.22 DiabetesFOCUS  

2 The cells of the pancreas 
release insulin into bloodstream. 

3 Insulin stimulates uptake of 
glucose into cells. 

1 Liver releases glucose 
into bloodstream.

Diabetes is a chronic disease in which the body can no longer regulate 

glucose within normal limits, and blood glucose becomes dangerously high. 

NORMAL

2 The cells of the pancreas are 
damaged or destroyed. Little or no 
insulin is released into bloodstream. 

3 In the absence of insulin, 
glucose is not taken up by cells. 

4 High levels of glucose 
remain in the bloodstream. 

4 As glucose is taken into 
interior of cells, less glucose 
remains in the bloodstream. 

4 High levels of glucose 
remain in the bloodstream. 

1 Liver releases glucose 
into bloodstream.

TYPE 1 DIABETES

TYPE 2 DIABETES

2 The cells of the pancreas 
release insulin into bloodstream. 

3 Insulin is present, but cells fail to 
respond adequately. Progressively higher 
amounts of insulin must be produced to 
stimulate cells to uptake glucose. 

1 Liver releases glucose 
into bloodstream.
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100 milligrams per deciliter (mg/dl) is con-

sidered “negative” and a fasting blood glu-

cose of  126 mg/dl or higher is considered 

a “positive” test for diabetes (Table 4.4). A 

reading between 100 mg/dl and 126 mg/dl 

is classified as prediabetes.

An A1C test, which can be completed 

without an overnight fast, measures the 

average amount of  hemoglobin (the 

oxygen-carrying protein in red blood cells) 

attached to glucose in the blood over the 

past 3 months. In contrast, the fasting blood 

sugar test typically reflects your diet only 

for the past 48 hours. This is why A1C tests 

are now being used as a diagnostic and 

screening tool for prediabetes. For a com-

parison of  blood glucose and A1C tests, see 

Table 4.4.

Again, individuals with prediabetes 

have a blood glucose level that is higher 

than it should be but not yet high enough 

to be classified as diabetic. The approach 

to treating individuals with prediabetes is 

illustrated in the Nutrition in Practice on 

page 145.

Self-Assessment

Are You at Risk for Type 2 Diabetes?
Take the following quiz to assess if you are at risk for developing type 2 diabetes. 

Whereas this list contains the presently known risk factors for type 2 diabetes, there 

may be others. If you have questions or doubts, check with your doctor.

 Do you have a body mass index (BMI) of 25 or higher*?

Yes □ No □

 If you answered “no,” you don’t need to continue. If you answered “yes,” 

continue.

1. Does your mom, dad, brother, or sister have diabetes?

Yes □ No □

2. Do you typically exercise for less than 30 minutes daily?

Yes □ No □

3. Are you of African American, Alaskan Native, Native American, Asian American, 

Hispanic, or Pacific Islander American descent?

Yes □ No □

4. Have you ever delivered a baby that weighed more than 9 pounds at birth?

Yes □ No □

5. Have you ever had diabetes during pregnancy?

Yes □ No □

6. Do you have a blood pressure of 140/90 millimeters of mercury (mmHg) or higher?

Yes □ No □

7. Have you been told by your doctor that you have too much triglyceride (fat) in your 

blood (more than 250 mg/dl) or too little of the “good” HDL cholesterol (less than 

35 mg/dl)?

Yes □ No □

8. Have you ever had blood glucose test results that were higher than normal?

Yes □ No □

9. Have you ever been told that you have vascular disease or problems with your 

blood vessels?

Yes □ No □

10. Do you have metabolic syndrome**?

Yes □ No □

Answers

If you are overweight and answered “yes” to any of the above 10 questions, you could 

benefit from speaking with your doctor.

* BMI is a measure of your weight in relationship to your height. See Chapter 14 for a chart to determine 

your BMI.

** Metabolic syndrome is a cluster of symptoms including elevated blood glucose and lipids, high blood pres-

sure, and obesity. This disorder increases the risk of diabetes as well as of heart disease and stroke.

If Fasting Blood 

Glucose and AiC 

Levels Are

It Means That 

the Levels

Are Considered

6100 mg/dl less 

than 5.7%

Normal

100–125 mg/dl 

5.7–6.4%

Prediabetic

126 mg/dl* 6.5% or 

higher

Diabetic

* There must be two “positive” tests, done on separate 
days, for an official diagnosis of diabetes.

Source: Data from the American Diabetes Association. 
2014. Diagnosis and Classification of Diabetes 
Mellitus. Diabetes Care 37:S81–S90. doi:10.2337/
dc14-S081.

TABLE 4.4  Interpreting Blood 

Glucose and A1C Levels
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O
wen has been a librarian at the 

campus library for over 30 years. 

His sedentary job of sitting the 

majority of the day helping students 

access the electronic journals and data-

bases from the library computerized sys-

tem has played a factor in his 20-pound 

weight gain over the past decade. His 

annual physical at his doctor’s office 

uncovered that his blood glucose levels 

classified him as having prediabetes. 

According to his doctor, his blood glu-

cose levels are higher than ideal but not 

high enough to be diagnosed as having 

diabetes. This wasn’t a big surprise to 

Owen as diabetes “runs” in his family. 

His brother and father both have to take 

medication to control their blood glucose 

levels.

Due to his weight gain and fam-

ily history of diabetes, Owen’s doctor 

refers him to a certified diabetes educa-

tor (CDE) for an appointment. Owen is 

dreading meeting with the CDE because 

he and his wife are “empty nesters” so 

eat out in restaurants at least 3 times a 

week rather than cook dinner at home. 

The CDE meets with Owen to discuss his 

diet and lifestyle habits and their effect 

on his blood glucose levels.

Owen’s Stats

 ❏ Age: 55

 ❏ Height: 5 feet 11 inches

 ❏ Weight: 220 pounds

 ❏ BMI: 30.7

 ❏ Fasting Blood Glucose: 124 mg/dl

NUTRITION in PRACTICE:

Certified Diabetes Educator

CDE’s Observation and Plan for 

Owen

 ❏ Discuss Owen’s need to lose weight. 

A weight loss of as little as 5–7 per-

cent of a person’s body weight can 

reduce the cells’ resistance to insulin. 

This would enable glucose to be 

taken up by the cells and lower his 

blood glucose levels.

 ❏ Consume a well-balanced, kilocalorie-

reducing diet with less refined car-

bohydrates such as soda, chips, and 

pasta and fewer fatty foods such as 

cream and full-fat cheese to promote 

weight loss of approximately 1∙2 to 

1 pound weekly. Increase intake of 

higher-fiber foods to promote better 

glucose control. Select healthier 

choices when dining out.

 ❏ Increase physical activity for at least 

30 minutes daily. Exercise improves 

the cells’ sensitivity to insulin and 

 lowers blood glucose levels.

Three weeks later, Owen visits the 

CDE again and is excited that he has 

lost 3 pounds. He brings his lunch to 

work so he is able to devote the majority 

of his lunch break walking with a fellow 

librarian. He and his wife also walk on the 

weekends. A review of his food record 

shows that his diet is still too low in veg-

etables. The CDE works with Owen to 

increase his vegetables at lunch and as a 

snack in the afternoons.

Owen

OWEN’S FOOD LOG
Food/ 

Beverage
Time  

Consumed

Hunger  

Rating* Location
Egg and cheese break-
fast sandwich and coffee 
with cream

8:30 A.M. 2 Donut shop

Pizza with pepperoni, 
2 slices and cola

1:00 P.M. 5 Campus pizzeria

Pretzels 4:00 P.M. 4 Vending machine on 
campus

Fettuccini Alfredo 
and  Caesar salad

6:30 P.M. 4 Italian restaurant

* Hunger Rating (1–5): 1 = not hungry; 5 = super hungry.

Critical Thinking Questions

1. How does Owen’s weight contrib-

ute to his elevated blood glucose 

levels?

2. What diet choices could be contribut-

ing to Owen’s weight and blood glu-

cose levels and why?

3. What role would increasing Owen’s 

daily physical activity play in losing 

weight and improving his blood glu-

cose levels?
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are the same: to minimize the complica-

tions of diabetes by adopting a healthy, 

well-balanced diet and participating in 

regular physical activity that maintains 

blood glucose levels in a normal or close-

to-normal range.

Eat a Balanced Diet

Individuals diagnosed with diabetes should 

consume a combination of predominantly 

high-fiber carbohydrates from whole 

grains, fruits, and vegetables, along with 

low-fat milk, adequate amounts of lean 

protein, and unsaturated fats.57 This dia-

betic diet translates into eating a moderate 

amount of foods that are rich in nutrients 

plus maintaining regular mealtimes.

The glycemic index can be a use-

ful tool for diabetics to select carbohy-

drate foods; however, a less confusing 

approach to blood glucose control is to 

follow the current guidelines suggested by 

the American Diabetes Association (refer 

to Table 4.5) and using food exchange 

groups. As you may recall from Chapter 

2, the exchange system organizes foods 

together by their carbohydrate, fat, and 

protein content. One exchange has about 

the same amount of each macronutrient per 

serving, as well as the same effect on blood 

glucose, as all the foods listed in the same 

group. For example, you could trade 1∙3 cup 

of pasta for one slice of whole-grain bread 

and ingest 15 grams of carbohydrate, 0–3 

grams of protein, 0–1 gram of fat, and 80 

kilocalories. See Appendix C for the lists of 

foods by exchange group.

Although sugar has a high glycemic 

index and was once thought of as a “dia-

betic no-no,” it can be part of a diabetic’s 

diet. Research has found that consum-

ing sucrose doesn’t cause a greater rise in 

a person’s blood glucose level than con-

suming starch, so avoidance of sugar isn’t 

necessary. However, because weight man-

agement is often a concern, especially for 

those with type 2 diabetes, there’s little 

blindness. A high blood glucose level can 

cause tooth and gum problems, including 

the loss of teeth. Damage to the kidneys 

can allow protein to leak into the urine and, 

at the same time, cause a backup of wastes 

in the blood. Kidney failure could result.

Diabetes is also a risk factor for car-

diovascular disease. The abnormal level of 

blood lipids often seen in poorly managed 

diabetes is likely an important factor in this 

increased risk. Fortunately, good nutrition 

plays a key role in both the prevention and 

management of diabetes.56

Control Is Key

People with diabetes can manage the dis-

ease by keeping their blood glucose level 

under control. Some people with type 2 

may be able to do this through diet and 

exercise alone. Others may also need to 

incorporate insulin injections or other 

medications. People with type 1 diabetes 

must inject insulin to control their blood 

glucose level. Maintaining a healthy level of 

blood glucose through these means, along 

with monitoring blood sugar levels and rou-

tinely visiting health care professionals, can 

slow or, in some cases, prevent the onset of 

some of the complications of diabetes. For 

more information on dietary recommen-

dations for controlling blood glucose, visit 

the American Diabetes Association link at 

www.diabetes.org.

The nutrition and lifestyle goals for 

individuals with type 1 or type 2 diabetes 

Gestational Diabetes

Gestational diabetes is a form of diabe-

tes that may develop during pregnancy in 

women who have not been diagnosed as 

diabetic prior to the pregnancy. The cause 

of gestational diabetes is insulin resistance, 

most likely due to the influence of preg-

nancy-related hormones.

Blood glucose levels are screened 

throughout the pregnancy in women diag-

nosed with gestational diabetes. If blood 

glucose levels are controlled through a 

healthy diet and physical activity, there is 

no detrimental effect on the mother or the 

fetus. Uncontrolled blood glucose levels 

increase the risk of a larger newborn, and 

the birth may require cesarean section. 

Also, although gestational diabetes is tem-

porary, the risk of the mother developing 

type 2 diabetes later in life is increased.54

Diabetes Can Result 
in Long-Term Damage

Constant exposure to high blood glucose 

levels can damage body tissues over time. 

Diabetes, especially if it is poorly managed, 

increases the likelihood of nerve damage, 

leg and foot amputations, eye diseases, 

blindness, tooth loss, gum problems, kid-

ney disease, and heart disease.54

Nerve damage occurs in an estimated 

50 percent of individuals with diabetes, 

and the longer the person has diabetes, 

the greater the risk of damage.55 Signs and 

symptoms include numbness in the toes, 

feet, legs, and hands, as well as changes in 

bowel, bladder, and sexual function. Nerve 

damage can also affect the ability to feel a 

change in temperature or pain in the legs 

and feet. A cut or sore on the foot could go 

unnoticed until it becomes infected. The 

poor blood circulation common in persons 

with diabetes can also make it harder for 

sores or infections to heal. Over time, an 

infection can infiltrate the bone, causing 

the need for an amputation.

Diabetes can also damage the tiny 

blood vessels serving the retina of the eye, 

which can cause bleeding and cloudy vision 

and eventually destroy the retina and cause 

gestational diabetes Form of diabetes that 
may develop during pregnancy in women who 
were not previously diagnosed with diabetes.

Exercise improves the control of blood 
glucose.
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Preventing Type 

2 Diabetes

When it comes to avoiding 

diabetes, a healthful diet and 

physical activity is the best game 

plan. A landmark study by the 

Diabetes Prevention Program 

of over 3,000 individuals with 

prediabetes showed that those 

who made these changes in their 

lifestyle were 58 percent less 

likely to go on to develop type 2 

diabetes than those who did not 

make these changes.60 Losing as 

little as 5–7 percent of your body 

weight can reduce the cells’ resis-

tance to insulin. Simple steps, 

including exercising 150 min-

utes a week, eating a plant-based, 

heart-healthy diet, and meeting 

with a health professional for 

ongoing support and educa-

tion, can also lower your risk of 

developing type 2 diabetes and 

improve your overall health.

room for sweets and treats in a 

diabetic diet (or anyone’s diet, for 

that matter).

Although it’s important for 

people with diabetes to read the 

Nutrition Facts panel on food 

labels, the serving sizes indicated 

may not be equivalent to those 

on the exchange lists. Diabetics 

may need to recalculate the 

grams of carbohydrate, protein, 

and fat to fit their personal meal 

plan.

Diabetics should not skip 

meals, especially if they are 

injecting insulin. Skipping a 

meal can lead to low blood glu-

cose. The American Diabetic 

Association recommends dia-

betics eat three meals a day at 

regular intervals and have both 

a midmorning and a midafter-

noon snack.

Be Physically Active

Exercise is important for every-

one, but especially for diabetics. Exercise 

on a regular basis, even brisk walking, 

improves insulin sensitivity. During mod-

erate exercise, muscles take up glucose at 

more than 20 times the rate during inactiv-

ity, thereby lowering blood glucose levels. 

Any exercise that raises your heart rate for a 

total of 30 minutes a day will help to main-

tain healthy blood glucose, blood pressure, 

blood lipids, and body weight,58 improve 

sleep, strengthen muscles and bones, 

including the cardiac muscle, and improve 

overall quality of life.

A change in exercise level may result 

in hypoglycemia, especially in type 1 dia-

betics.59 Diabetics should check their 

blood glucose regularly during a workout, 

especially if the exercise lasts more than an 

hour. They should carry a small carbohy-

drate snack, such as fruit or fruit juice, in 

case blood glucose levels dip too low, and 

be sure to drink water before, during, and 

after exercise to prevent dehydration.

Exerecise improves the control of blood glucose.

 LO 4.8: THE TAKE-HOME MESSAGE  Diabetes mellitus is a complex disorder in 

which either the pancreas does not produce enough insulin or body cells are 

unable to use the insulin produced. Either factor causes the blood glucose 

level to rise. Type 1 diabetes is an autoimmune disorder in which the insulin- 

producing cells of the pancreas are destroyed. Type 2, the most common 

form, develops from insulin resistance, in which the body cells do not properly 

respond to the presence of insulin. Prediabetes can be a precursor to type 

2 diabetes. Pregnancy hormones may cause gestational diabetes. In type 1 

and type 2, hyperglycemia is the main characteristic. Persons with type 1 dia-

betes require insulin to manage their blood glucose; persons with other types 

of diabetes may be able to manage the condition through diet and lifestyle 

changes, or they may need insulin or other medications. Poorly managed dia-

betes increases the likelihood of nerve damage, leg and foot amputations, tooth 

loss, gum problems, kidney disease, and cardiovascular disease. Diabetes can 

also damage the retina of the eye, which can eventually lead to blindness. A 

moderate, well-balanced diet with regular mealtimes, exercise, and maintaining 

a healthy body weight are key to controlling blood glucose levels.
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We wrote Nutrition: From Science to You to provide you with a solid foundation about nutri-

tion and how it affects you and your nutritional needs, concerns, and questions.

Between the three of  us, we have more than 60 years of  experience teaching college-

level nutrition. We’ve conducted and published research, studied the literature, and lis-

tened to and watched our students learn the science. We’ve taken copious notes regarding 

students’ questions, interests, concerns, and misunderstandings, both in and outside the 

classroom. These years of  experience have culminated in a textbook that we believe trans-

lates the latest nutrition science into a readable format to provide you with information 

that you can easily incorporate into your life and the lives of  others.

As a college student, you are exposed to a steady stream of  nutrition and health 

information from the media, your family and friends, and the Internet. Although you 

may think Google has the answer to your nutrition questions, we have seen students 

frequently fall victim to misinformation found on the Web. We designed Nutrition: From 

Science to You to be as user friendly as possible, and packed exclusively with sound nutrition 

information. The text goes beyond basic nutrition science and provides realistic advice 

and strategies to help you apply what you learn in your own life. The text is written to 

meet your nutritional concerns and answer your questions.

Remember, nutrition matters to you! What you eat today and tomorrow will affect 

you and your body for years to come. Just as important, what you learn about nutrition 

today will enable you to make a positive effect on the lives of  others from now on.

New to This Edition

• The 2015 Dietary Guidelines of America and Nutrition Facts Panel are fully 

integrated into the fourth edition.

• Focus Figure Video Walkthroughs narrated by author Joan Salge Blake provide a 

video tour of the full-page Focus Figure, where each part is broken down and further 

explained by Joan Salge Blake, just as she would do in the classroom. Students can 

access these videos in—and instructors can assign them from—Mastering Nutrition.

• Inter-professional Nutrition in Practice case studies encourage critical thinking 

and emphasize the applicability of the content to your own life and future career.  

Some case studies  draw upon Joan Salge Blake’s experience as a dietitian working 

with actual clients, while others have been created with a new focus for those stu-

dents interested in pursuing other allied health professions such as nursing, physical 

therapy, etc.

• New and expanded topics such as: prediabetes, non-celiac gluten sensitivity, 

FODMAP diet, FITT and high intensity interval training, prebiotics and synbiot-

ics, and more. In addition, Chapter 8, including metabolism and energy metabolism 

pathways, has been significantly restructured for clarity.

Why We Wrote Nutrition: 

From Science to You
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Other Key Features

• Learning Outcomes are used to structure the chapter: each main heading is accom-

panied by its own learning outcome; The Take-Home Message at the end of each 

main section repeats the learning outcome number before a brief summation of the 

key points; and the Visual Chapter Summary is organized by learning outcome 

number and contains key images and concepts. This strong pedagogical structure 

throughout the chapter promotes comprehension and facilitates study and review.

• Health Connections appear in each chapter directly before the Visual Chapter 

Summary. These sections, which are tied to learning outcomes, highlight diseases 

and disorders in which nutrition plays a major role, as well as nutritional practices 

that offer unique health benefits.

• Content has been updated throughout to be consistent with new guidelines, data, 

research, and trends.

• Mastering™ Nutrition, the online homework, tutorial, and assessment system, 

delivers self-paced tutorials and activities that provide individualized coaching, focus 

on your course objectives, and are responsive to your personal progress. The Mastering 

system is the most effective and widely used online homework, tutorial, and assessment 

system for the sciences. It helps instructors maximize class time with customizable, 

easy-to-assign, and automatically graded assessments that motivate students to learn 

outside of class and arrive prepared for lectures. Mastering Nutrition for the fourth 

edition includes new Focus Figure Coaching Activities, updated NutriTools Coaching 

Activities, and much more. Learn more at www.masteringhealthandnutrition.com.

• MyDietAnalysis mobile website is available, so you can track your diet and activity 

intake accurately, anytime, and anywhere from your mobile device. Learn more at 

www.mydietanalysis.com. Access to MyDietAnalysis is included in Mastering Nutri-

tion at no additional cost.

• Examining the Evidence features look at the latest research on hot topics in nutri-

tion today. These features guide you to making better, informed choices in your 

personal nutrition, while also demonstrating the ways nutrition professionals are 

constantly expanding and refining our understanding of nutritional science.

• Exploring Micronutrients within Chapters 9, 10, 12, and 13 are self-contained 

sections that incorporate photos, illustrations, and text to present each vitamin and 

mineral. Each micronutrient is discussed using the same categories (forms, absorp-

tion and transport, functions, daily needs, food sources, and toxicity and deficiency 

symptoms) for a consistent and easy-to-study format.

• Chemistry Boosts review chemistry concepts within the context in which you need 

to know them.

• Calculation Corners walk through mathematical equations used in the chapter 

and give you practice working the equations themselves. These features also have 

corresponding math video activities in Mastering Nutrition.

• True or False? pretests open each chapter with 10 true/false statements that help 

you realize that the things you think you know about nutrition aren’t always accurate. 

Answers are given at the end of the chapter.

• Table Tips give practical ideas for incorporating adequate amounts of each nutrient 

into your diet using widely available foods.

• Self-Assessments throughout the book ask you to think about your own diet and 

behaviors and how well you are meeting your various nutrient needs.

Chapter-by-Chapter Updates

Nutrition research and applications continue to expand our understanding of  this 

advancing and dynamic science. To keep pace, we’ve reorganized the content, and visually 
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improved the figures and tables to enrich student learning in each chapter in the 4th edi-

tion of  Nutrition: From Science to You.

Chapter 1: What Is Nutrition?

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• Updated statistics on such key topics as the obesity epidemic, consumption trends, 

the quality of the American diet, leading causes of death in the United States.

• Moved content on meeting nutrition needs into its own section with Learning Out-

come and The Take-Home Message.

• Created a new Health Connection on Finding Credible Nutrition Information.

Chapter 2: Tools for Healthy Eating

• Learning outcomes are highlighted to match the major headings, the Take-Home 

Message, and visual chapter summaries.

• Added a new Focus Figure 2.3, Dietary Reference Intakes.

• Created a new Focus Figure 2.10, The Nutrition Facts Panel, to describe the newest 

proposed food label changes.

• Developed a new Health Connection, with accompanying Learning Outcome and 

The Take-Home Message, on Portion Distortion to provide guidance on how to rec-

ognize healthy portion sizes to reduce the risk of weight gain.

Chapter 3: Digestion, Absorption, and Transport

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summary sections.

• Added a new Figure 3.12 summarizing the actions of digestive hormones.

• Added a new Figure 3.13 on how the cardiovascular and lymphatic systems transport 

nutrients.

• Added a new Figure 3.16 on the effects celiac disease has on the wall of the small 

intestine.

• Consolidated coverage of celiac disease and other digestive disorders into a new 

Health Connection with accompanying Learning Outcome and The Take-Home 

Message.

Chapter 4: Carbohydrates

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• Created a new Figure 4.9 on absorption and storage of monosaccharides.

• Added a discussion of hypoglycemia to the section on regulating blood glucose.

• Added a new Focus Figure 4.23, Diabetes, showing the mechanisms involved in both 

type 1 and type 2 diabetes.

• Revised all carbohydrate food source diagrams to feature new foods.

• Added a discussion of glycemic index and glycemic load to the section on best food 

sources of carbohydrates.

• Created a new Examining the Evidence feature, Do Sugar-Sweetened Beverages Cause 

Obesity?

• Updated coverage of sugar substitutes.

• Relocated Health Connection on diabetes and included Learning Outcome and The 

Take-Home Message.
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Chapter 5: Lipids

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• Revised headings to clarify when the discussion covers lipids in general or triglyc-

erides specifically.

• Revised the Focus Figure 5.16, Lipid Digestion and Absorption.

• Created a new Figure 5.15, Lipoproteins, to illustrate the both the size and composi-

tions differences between the lipoproteins.

• Created a new Figure 5.18 on the metabolism of linoleic acid and alpha-linolenic acid.

• Moved both Figure 5.19 on the production of bile from cholesterol and Figure 5.20 

on the phospholipid bilayer to the section discussing the roles of phospholipids and 

cholesterol in the body.

• Revised all lipid food source diagrams to feature new foods.

• Updated the research on the Mediterranean Diet in a new Spotlight box and added 

a new figure of the latest Healthy Mediterranean Diet Pyramid.

• Added a new Examining the Evidence feature, Is Coconut Oil the Next Superfood?

• Updated the Health Connection on heart disease and added a Learning Outcome 

and The Take-Home Message.

• Created a new Focus Figure 5.25, Atherosclerosis.

Chapter 6: Proteins

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• Revised Figure 6.1 on the structural differences between carbohydrates, proteins, 

and fats.

• Revised Figure 6.2 on the organization and shape of proteins.

• Modified Focus Figure 6.6 on the digestion and absorption of protein.

• Revised Focus Figure 6.7 on protein synthesis.

• Modified Figure 6.9 on deamination and transamination.

• Moved coverage of amino acid score, PDCAAS, biological value, protein quality to 

the section discussing food sources of protein.

• Updated the statistics and references in the Examining the Evidence feature, Does 

Soy Reduce the Risk of Disease?

• Revised all protein food source diagrams to feature new foods.

• Expanded the Health Connection on vegetarian diets, with accompanying Learning 

Outcome and The Take-Home Message, to include benefits and potential risks of 

vegetarian diets.

• Added Figure 6.20, MyVeganPlate.

Chapter 7: Alcohol

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• Reorganized the order of the topics presented and updated latest statistics and 

research.

• Moved content on reasons for drinking into its own section with Learning Outcome 

and The Take-Home Message.

• Moved content on short-term effects of alcohol into its own section with Learning 

Outcome and The Take-Home Message.

• Expanded the coverage of the negative impact of alcohol consumption, including 

the statistics on depression.
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• Moved Figure 1, How Red Wine May Affect the Risk of Cardiovascular Disease to the Exam-

ining the Evidence, Does Moderate Alcohol Consumption Provide Health Benefits?

• Expanded the information on the moderate consumption of alcohol to emphasize 

the age-related benefits not seen in younger adults.

• Expanded the content on alcohol abuse and alcoholism in the Health Connection, 

with accompanying Learning Outcome and The Take-Home Message, and updated 

statistics on the prevalence of different types of alcohol abuse.

Chapter 8: Energy Metabolism

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• Modified references to high-energy electrons and hydrogen ions throughout the 

chapter.

• Created a new figure for the Chemistry Boost box that illustrates oxidation-reduction 

reactions.

• Revised Figure 8.5, The Metabolic Fate of Food.

• Created a new Table 8.2, Glucogenic and Ketogenic Amino Acids

• Revised Figure 8.11, Fatty Acids Are Oxidized for Energ y.

• Revised Figure 8.13, The Electron Transport Chain.

• Revised explanation of electron transport chain and oxidative phosphorylation.

• Revised Figure 8.18, The Metabolism of Alcohol.

• Created a new Figure 8.19 to illustrate galactosemia.

• Expanded the Health Connection, with accompanying Learning Outcome and The 

Take-Home Message, on inborn errors of metabolism.

Chapter 9: Fat-Soluble Vitamins

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• For each fat-soluble vitamin, included the Learning Outcome at the beginning of 

the section, and added a new The Take-Home Message at the end.

• Revised all fat-soluble vitamin food source diagrams to feature new foods.

• Created a new Focus Figure 9.8, Retinal and Its Role in Vision.

• Revised Table 9.4 on the function, daily needs, food sources, toxicity, and deficiency 

of each fat-soluble vitamin.

• Moved the Nutrition in Practice on vitamin D deficiency to fall within the vitamin 

D section.

• Created a new Health Connection, with accompanying Learning Outcome and The 

Take-Home Message, on the role of vitamin supplements in good health.

• Added a new Figure 9.27 on dietary supplement labels.

Chapter 10: Water-Soluble Vitamins

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• Revised Figure 10.1, Digesting and Absorbing Water-Soluble Vitamins.

• Moved Figure 10.3 on the functions of B vitamins in energy metabolism to the sec-

tion discussing the primary functions of water-soluble vitamins.

• Revised Table 10.1 on the function, daily needs, food sources, toxicity, deficiency, 

and active form of each water-soluble vitamin.

• For each water-soluble vitamin, included the Learning Outcome at the beginning of 

the section, and added a new The Take-Home Message at the end.
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• Revised all water-soluble vitamin food source diagrams to feature new foods.

• Revised Figure 10.16, Pantothenic Acid and Energ y Metabolism.

• Revised Figure 10.20, Vitamin B6 Assists in Transamination.

• Revised Figure 10.23, The Digestion of Folate

• Added new Figure 10.28 on the absorption of vitamin B12, including the reactions 

of vitamin B12 with the R protein and intrinsic factor in the gastrointestinal tract.

• Revised discussion of how folate deficiency may mask vitamin B12 deficiency.

• Updated the information in the Examining the Evidence feature on vitamin C and 

the common cold.

• Added a new Health Connection, with accompanying Learning Outcome and The 

Take-Home Message, on the role of a healthy diet and lifestyle in cancer risk.

Chapter 11: Water

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• Revised Figure 11.1, The Composition of the Body.

• Revised Figure 11.5, Sources of Body Water and Routes of Excretion.

• Updated the Examining the Evidence feature on bottled water to include the most 

recent research.

• Updated coverage of the health effects of too much or too little water with the latest 

research and moved into a new Health Connection, with accompanying Learning 

Outcome and The Take-Home Message,

• Added a new Focus Figure 11.12, Fluid Balance during Exercise.

Chapter 12: Major Minerals

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• Revised Table 12.2 on the function, daily needs, food sources, toxicity, and defi-

ciency, of each major mineral.

• For each major mineral, included the Learning Outcome at the beginning of the 

section, and added a new The Take-Home Message at the end.

• Revised all major mineral food source diagrams to feature new foods.

• Revised Figure 12.4, Sodium Helps Transport Some Nutrients.

• Revised Figure 12.8 to illustrate the size of a kidney stone.

• Created a new Focus Figure 12.11 on the hormonal regulation of blood calcium 

levels.

• Revised and updated the content on bone mass and osteoporosis in the Health Con-

nection, with accompanying Learning Outcome and The Take-Home Message.

Chapter 13: Trace Minerals

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• Revised Table 13.1 on the function, daily needs, food sources, toxicity, deficiency, 

and interaction of each trace mineral.

• For each trace mineral, included the Learning Outcome at the beginning of the sec-

tion, and added a new The Take-Home Message at the end.

• Revised all trace mineral food source diagrams to feature new foods.

• Expanded the Health Connection, with accompanying Learning Outcome and The 

Take-Home Message, to include the causes, symptoms, testing, and treatment for 

both microcytic and macrocytic anemia.
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• Revised Figure 13.18 compares healthy red blood cells to microcytic and macrocytic 

red blood cells affected by anemia.

Chapter 14: Energy Balance and Body Composition

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• Added a new Focus Figure 14.1 describing energy balance, negative energy balance, 

and positive energy balance.

• Expanded discussion of the health risks associated with underweight and overweight.

• Added Table 14.6 defining the terms underweight, overweight, and obesity classified 

by BMI.

• Added Table 14.7 listing different methods of classifying obesity in adults.

• Created a new Health Connection, with accompanying Learning Outcome and The 

Take-Home Message, on disordered eating using updated content previously located 

in Chapter 15.

• Added Table 14.8 presenting the diagnostic criteria for classifying eating disorders.

• Added Table 14.9 explaining the warning signs associated with eating disorders.

• Added a Self-Assessment feature, Are You At Risk for an Eating Disorder?

Chapter 15: Weight Management

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• Updated all statistics about the prevalence of overweight and obesity.

• Added new information on weight bias and discrimination and the classification of 

obesity as a disease by the AMA.

• Created a new Figure 15.1 describing the cost of treating obesity in America.

• Created a new Focus Figure 15.2 on hormonal regulation of hunger and satiety.

• Created a new Figure 14.4 illustrating lipoprotein lipase activity in lean, overweight, 

and obese adults.

• Included a new section on the role of nutrigenomics and epigenetics in obesity and 

weight management.

• Created a new Figure 15.5 on the structure of an epigenome.

• Added a discussion of decreased physical activity due to the prevalence of the 

automobile.

• Added a new Examining the Evidence feature on carbohydrates and their role in 

obesity.

• Expanded the discussion on low-energy-density foods as they relate to weight 

management.

• Added a new Examining the Evidence feature on microbiomes and their possible 

link to obesity.

• Added a new Examining the Evidence feature on whether anaerobic or aerobic 

exercise is the most effective for weight loss.

• Revised and updated the content on obesity medications and bariatric surgery in 

the Health Connection feature, with accompanying Learning Outcome and The 

Take-Home Message.

Chapter 16: Nutrition and Fitness

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• Added a new Focus Figure 16.5 on energy sources that fuel different levels of activity.
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• Added a new Table 16.3 on the timing of foods and amount of macronutrients 

needed to improve exercise performance.

• Added a new Nutrition in Practice on an athlete, which introduces the student to the 

process of nutrition counseling and dietetics in a real-world setting.

• Revised the Spotlight feature on the female athlete triad with the latest diagnostic 

terminology.

• Created a new Health Connection, with accompanying Learning Outcome and The 

Take-Home Message, on the role of various dietary supplements in exercise perfor-

mance and fitness.

• Added discussion of the potential risks and benefits of bicarbonate loading and 

amino acid supplementation.

Chapter 17: Life Cycle Nutrition: Pregnancy through Infancy

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• Revised coverage of fetal health risks associated with pregnancy in overweight or 

underweight women with latest research.

• Revised coverage of fetal health risks associated with drug use during pregnancy.

• Revised discussion of goals for weight gain during pregnancy.

• Revised discussions of iron and vitamin D needs during pregnancy to emphasize the 

value of supplementation for most women.

• Revised Figure 17.8, The Letdown Response.

• Revised coverage of the relationship between breast-feeding and risk of developing 

food allergies with latest research.

• Updated discussion of feeding infants juice with the latest recommendations from 

the AAP.

• Updated the Health Connection on food allergies and added a Learning Outcome 

and The Take-Home Message.

Chapter 18: Life Cycle Nutrition: Toddlers through 

Adolescence

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• Updated discussion of young children’s iron needs.

• Revised Figure 18.3 on the USDA’s SuperTracker website.

• Revised coverage of the National School Lunch Program.

• Added discussion of the School Breakfast Program.

• Added a section on determining childhood overweight and obesity.

• Updated Figure 18.4, Increase in Overweight among U.S. Children and Adolescents.

• Updated and expanded section on the factors contributing to overweight and obesity 

in children to include discussions of sugary beverages, genetics, family environment, 

targeting marketing, and peer influence.

• Updated the Examining the Evidence feature, Does Sugar Cause Behavior Problems in 

Children?

• Updated coverage of eating disorders in adolescents with latest research.

• Updated and expanded Health Connection, with accompanying Learning Outcome 

and The Take-Home Message, on health effects of childhood obesity to include risks 

of CVD and psychological problems, as well as approaches to obesity reduction and 

management.
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Chapter 19: Life Cycle Nutrition: Older Adults

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• Updated discussion of lifestyle factors that contribute to the leading causes of death 

in older Americans.

• Revised discussion of changes in body composition during aging.

• Created a new Table 19.1 on the recommended dietary changes for older adults.

• Updated the Examining the Evidence feature, Does Kilocalorie Restriction Extend 

Life?.

• Updated discussion of older adults’ potential benefit from supplements with latest 

research.

• Revised coverage of Alzheimer’s disease.

• Added a new Health Connection, with accompanying Learning Outcome and The 

Take-Home Message, on hypertension.

Chapter 20: Food Safety, Technology, and Availability

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• Revised chapter opening section.

• Updated statistics throughout chapter.

• Revised Figure 20.1, Bioaccumulation of Toxins.

• Revised Figure 20.3 on cross-contamination.

• Updated Table 20.2, Safe Food Temperatures.

• Revised Table 20.3, Agencies that Oversee the Food Supply.

• Revised Figure 20.7, The Farm-to-Table Continuum.

• Moved coverage of label terms for animal foods to the section on the use of hor-

mones and antibiotics.

• Updated and relocated discussion of organic food production.

• New Figure 20.13 of a sustainable systems framework.

• Updated coverage of genetically engineered food in a new Health Connection, with 

accompanying Learning Outcome and The Take-Home Message.

Chapter 21: Global Nutrition and Malnutrition

• Learning Outcomes tie into major headings, The Take-Home Messages, and Visual 

Chapter Summaries.

• Revised focus of chapter to address hunger as well as other forms of malnutrition, 

including overnutrition.

• Added a new section defining hunger, malnutrition, undernutrition, and 

overnutrition.

• Updated statistics about the prevalence of hunger and food insecurity in the United 

States and worldwide.

• Updated Figure 21.1, Hunger in the United States.

• Created new Figure 21.2 on world population growth.

• Added a new section on food deserts in the United States.

• Created a new Figure 21.3 showing food insecurity worldwide.

• Added new sections on food waste and nutrition transition to the discussion of 

malnutrition worldwide.

• Added new section on malnutrition in overweight and obese individuals.

• Created new Table 21.2, Food Assistance Programs in the United States.
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• Added a new section on global programs addressing issues related to food and water 

supply.

• Revised discussion of health effects of chronic hunger in a new Health Connection, 

with accompanying Learning Outcome and The Take-Home Message.

Supplements

Mastering Nutrition with MyDietAnalysis with Pearson eText

www.masteringnutrition.pearson.com 

The Mastering Nutrition with MyDietAnalysis online homework, tutorial, and 

assessment system delivers self-paced tutorials that provide individualized coaching, 

focus on your course objectives, and are responsive to each student’s progress. Set up 

your course in 15 minutes with proven, assignable, and automatically graded nutrition 

activities that reinforce your course’s learning outcomes.

• Visual Chapter Summary Coaching Activities review the main ideas of the chap-

ter while incorporating engaging assessments.

• NEW Focus Figure Narrated Walkthrough Coaching Activities guide students 

through key nutrition concepts with interactive mini-lessons.

• NEW MyDietAnalysis Personalized Diet Analysis Activities provide students 

with hands-on diet analysis practice that can also be automatically graded.

• Reading Quizzes (20 questions per chapter) ensure that students have completed 

the assigned reading before class.

• Dynamic Study Modules help students study effectively by continuously assessing 

student performance and providing practice in areas where students struggle the most.

• 25 ABC News Videos with quizzing bring nutrition to life and spark discussion on 

current hot topics in the nutrition field. They include multiple-choice questions that 

provide wrong-answer feedback to redirect students to the correct answer.

• 40 Nutrition Animations Activities explain big-picture concepts that help stu-

dents learn the hardest topics in nutrition. These animations have questions that 

provide wrong-answer feedback that address students’ common misconceptions.

• Math Video Coaching Activities, accessible through Mastering, provide hands-on 

practice of important nutrition-related calculations.

• Mobile-ready NutriTools Coaching Activities allow students to combine and exper-

iment with different food options and learn firsthand how to build healthier meals.

• MP3 Chapter Summary relate to chapter content and come with multiple-choice 

questions that provide wrong-answer feedback.

• Access to Get Ready for Nutrition  gives students extra math and chemistry study 

assistance.

• The Study Area is broken down into learning areas and includes videos, animations, 

MP3s, and much more.

MyDietAnalysis Premium Website

www.mydietanalysis.com 

MyDietAnalysis was developed by the nutrition database experts at ESHA Re-

search, Inc. and is tailored for use in college nutrition courses. MyDietAnalysis is avail-

able as a single sign-on to Mastering Nutrition.

• View a classwide nutritional average. MyDietAnalysis will allow you to see a nutritional 

profile of your entire class, enabling you to base your lecture on your students’ needs.

• Video help with associated quizzes covers the topics students struggle with most.

• A mobile website version of MyDietAnalysis is also available for mobile devices.
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Learning Catalytics

Learning Catalytics is a “bring your own device” student engagement, assessment, and 

classroom intelligence system that allows students to use their smartphones, tablets, or 

laptops to respond to questions in class. With Learning Catalytics, you can assess students 

in real-time using open ended question formats to uncover student misconceptions and 

adjust lecture accordingly and automatically create groups for peer instruction based on 

student response patterns, to improve discussion productivity.

Digital Instructional Resources

These valuable teaching resources include everything you need to create lecture presenta-

tions and course materials, including JPEG and PowerPoint® files of  all the art, tables, 

and selected photos from the text, and “stepped-out” art for selected figures from the 

text, as well as animations, all available for download from within Mastering Nutrition 

or www.pearson.com.

The Digital Instructional Resources includes:

• PowerPoint lecture outlines with links to Nutrition Animations and ABC News Lec-

ture Launcher Videos

• Media Link PowerPoint slides for easy importing of videos and animations

• PowerPoint slides with a Jeopardy-type quiz show

• Questions for Classroom Response Systems (CRS) in PowerPoint format, allowing 

you to import the questions into your own CRS

• Instructor’s Resource and Support Manual

• Test Bank (Microsoft® Word, RTF, and PDF files) and Computerized Test Bank

• Introduction to Mastering Nutrition

• Introductory video for Learning Catalytics

• East Right! Healthy Eating in College and Beyond

• Food Composition Table
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   3

1

Learning Outcomes

After reading this chapter, you will be able to:

 1.1 Discuss the factors that drive our food 

choices.

 1.2 Define the term nutrition and characterize 

nutrients.

 1.3 Explain the primary roles of the six classes of 

nutrients found in food.

 1.4 Describe the best approach to meeting your 

nutritional needs.

 1.5 Summarize three ways in which diet influences 

health.

 1.6 Summarize the ABCD method used to 

assess the nutrient status of individuals and 

populations.

 1.7 Discuss the current nutritional state of the 

average American diet.

 1.8 Describe the scientific method that leads to 

reliable and accurate nutrition information.

 1.9 Explain how to identify reliable nutrition infor-

mation and how to recognize misinformation.

True or False?
1. Food choices are driven primarily by 

flavor. T/F

2. Nutrition is the study of dietary 
supplements. T/F

3. Carbohydrates provide our main source of energy. T/F
4. Alcohol is a nutrient. T/F
5. Taking a dietary supplement is the only 

way to meet your nutrient needs. T/F
6. The most effective method of nutritional 

assessment is to ask clients to write 
down what they’ve eaten in the last 24 
hours. T/F

7. About 25 percent of all Americans are 
obese. T/F

8. Eliminating all fat from the diet will 
reduce your risk of developing heart 
disease. T/F

9. Cancer is the leading cause of death in 
the United States. T/F

10. You can get good nutrition advice from 
anyone who calls him- or herself a 
nutritionist. T/F

See page 36 for the answers.

What Is Nutrition?
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4    Chapter 1  |  What Is Nutrition?

What Drives Our Food Choices?

LO 1.1  Discuss the factors that drive our food choices.

Have you ever considered what drives your food choices? Or are you on autopilot as you 

stand in line at the sub shop and squint at yet another menu board? Do you enjoy some 

foods and eat them often, while avoiding others with a vengeance? You obviously need 

food to survive, but beyond your basic instinct to eat are many other factors that affect 

your food choices. These factors include taste and enjoyment; culture and environment; 

social life and trends; nutrition knowledge; advertising; time, convenience, and cost; and 

habits and emotions (Figure 1.1).

Taste and Enjoyment

Research confirms that when it comes to making food 

choices, taste is the most important consideration.2,3 This 

shouldn’t be too much of a surprise, considering there are 

more than 10,000 taste buds in the mouth. These taste buds 

tell you that chocolate cheesecake is sweet, fresh lemon juice 

is sour, and a pretzel is salty. Our preferences for sweet, salty, 

or creamy foods may be inf luenced by our genes4 and may 

change as we age.5

We have a taste for fat, which may also be genetically linked.6 

When fat is combined with sugar, such as in a sugar-laden 

 doughnut, our preference for that food is even stronger.7

Texture also affects our likelihood of enjoying foods. 

We enjoy a f laky piecrust but dislike one that is tough; we 

prefer crunchy apples to mealy ones, and creamy rather than 

lumpy soups. Almost 30 percent of adults dislike slippery 

foods, such as oysters and okra.8 Researchers have suggested 

that people’s preferences for sweetness, high fat, and specific 

textures begin early in life and this makes them resistant to 

change.9▲ Figure 1.1 Many Factors Influence Your Food Choices

Food Choices

Advertising Social reasons

Convenience

Emotions

Time

Habits

Culture

Nutrients

Cost

Taste

TrendsNutrition knowledge

D
uring the course of a day, we make over 200 decisions about food, from when to eat, how much to 

eat, and what to eat, to how the food is prepared, and even what size plate to use.1 You make these 

decisions for reasons you may not even be aware of. If your dietary advice comes from media sound 

bites, you may receive conflicting information. Last week’s news flash announced that eating more pro-

tein would help you fight a bulging waist. Yesterday’s headline boldly announced that limiting sugary 

drinks was the key. This morning, the TV news lead was a health report on the weight-loss benefits of 

consuming more dietary fiber.

It can be frustrating when nutrition news seems to change daily, but the research behind this barrage 

of news illustrates the progress nutrition scientists are making toward understanding what we eat and 

how it affects our health. Today’s research validates what nutrition professionals have known for decades: 

Nutrition plays an invaluable role in your health.

In addition to exploring the factors that affect food choice, this chapter introduces you to the study 

of nutrition. Let’s begin with the basic concepts of why and what you eat, why a healthy diet is important 

to your well-being, and how you can identify credible sources of nutrition information.
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Culture and Environment

Enjoying food is not just a physiological sensation. Other factors, such as our 

culture and the environment, also play a role in which foods we eat.10 If you were 

a student in Mexico, you may regularly feast on corn tortillas and tamales, as corn 

is a staple of Mexican cuisines. In India, meals commonly include lentils with rice 

and vegetables, whereas Native Americans often enjoy stews of mutton (sheep), 

corn, vegetables, and berries. And, in Asian countries, rice likely would be front 

and center on your plate.

The environment in which its people live significantly influences a culture’s cuisine. 

This includes the climate and soil conditions as well as the native plants and animals and 

the distance people live from rivers, lakes, or the ocean. Foods that are available and acces-

sible are more likely to be regularly consumed than foods that are scarce. For example, 

native Alaskans feast on fish because it is plentiful, but eat less fresh produce, which is 

difficult to grow locally. For most Americans today, global food distribution networks 

have made eating only locally available foods less of an issue than in the past; however, 

the tendency persists for some food items.

Our food environment—the variety of food choices available, the size and shape 

of plates and glassware, the packaging of foods, and the types and amounts of food that 

are visible—has a strong influence on what and how much we consume. We eat more 

food when the serving plates are larger and drink less when beverages are served in taller 

glasses. Environmental cues also affect eating patterns. You are more likely to linger over 

a meal when the light is dimmed,11 or quickly finish your meal when you are standing 

rather than sitting. Physical cues, such as a friend’s empty appetizer plate covered with 

disposed-of cocktail sticks, may signal you to eat more of your appetizer.

Social Life and Trends

Every year on the fourth Thursday in November, approximately 48 million turkeys are 

consumed when Americans gather with family and friends to celebrate Thanksgiving.12 A 

person is likely to eat more on Thanksgiving than on any other Thursday, and this is partly 

because of the number of people eating with them. Eating dinner with others has been 

shown to increase the size of the meal by over 40 percent, and the more people present at 

the meal, the more you’ll eat.13

Eating is an important way to bond with others. Sharing a meal with family or friends 

stimulates conversation, creates traditions, and expands our food experiences. Although eat-

ing a quick meal in the campus cafeteria may not provide you the most healthy food options, 

it will allow you to socialize with classmates.

For many people, activities such as watching a football game 

with fellow fans or going to a movie with friends often involve 

particular foods. More pizzas are sold on Super Bowl Sunday than 

on any other day of the year.14 Movie theater owners bank on their 

patrons buying popcorn, candy, and beverages at the concession 

stand before heading in to watch the film.15

Food choices are also affected by popular trends. For 

instance, home cooks in the 1950s bought bags of “newfangled” 

frozen vegetables in order to provide healthy meals in less time. A 

few decades later, vegetables went upscale and consumers bought 

them as part of ready-to-heat stir-fry mixes. Today, shoppers pay 

a premium for bags of fresh veggies, like carrots, that have been 

prewashed and peeled, sliced, or diced, and they pay even more if 

the food is labeled “organic.” In 2013 alone, Americans spent more 

than $35 billion on organic foods.16 Millennials (people born between about 1980 and 

2000) who are parents are the biggest group of consumers buying organic foods.

Roughly one in three Americans is of 
 Hispanic, Native American, Asian, or African 
descent. Cultural food preferences often 
 influence food choices.

Eating junk food while watching sports or 
attending a sporting event sometimes seems 
like an American way of life.
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Food sustainability and food waste are also topics that are 

on the radar of restaurant patrons and shoppers, who may choose 

vegetarian meals or smaller portions out of concerns for the 

 environment. Supermarkets provide dozens of choices in  flavored 

and enhanced bottled teas and waters, which are trendy  beverages 

among college students. As food manufacturers pour more money 

into research and development, who knows what tomorrow’s 

trendy foods will be?

Nutrition Knowledge

Individuals may choose certain foods they associate with good 

health or avoid other foods they associate with poor health. For 

example, many Americans consume vegetables, fruits, and whole 

grains because they perceive them as healthy choices that can help them control their 

blood pressure or reduce their risk of colon cancer.17 At the same time, many Americans 

worry about fried foods causing heart disease.

When it comes to weight management, some consumers believe that specific dietary 

components are the culprits behind weight gain. While 3 in 10 consumers believe that 

overeating any type of food will cause weight gain, one in four believe that sugar is more 

likely to cause you to pack on the pounds.18

The more aware you are of the effects of food choices on health, the more likely you 

are to make an effort to improve those choices. If you believe that choosing low-sodium 

foods will decrease your blood pressure or that eating yogurt with active cultures will 

improve your digestion, you are more likely to choose these foods. Many consumers are 

label-reading in the supermarket, checking the expiration date, Nutrition Facts panel, and 

ingredients list before buying a food product.19

Advertising

The food and beverage industry spends over $136 million annually on advertising.20 Food 

companies spend these large sums on advertising for one reason: It works, especially on 

young people. American children view an estimated 30 hours of food  commercials on the 

television annually, and more than half of these advertisements are for unhealthy foods.21

In contrast, commercials for fruits and vegetables are rare, which is unfortunate 

because healthy foods can be successfully marketed. The Fruit and Vegetable (FNV) 

campaign, the brainchild of the Partnership for a Healthier America (PHA), a nonprofit 

organization working with public, private, and nonprofit leaders to develop strategies to 

end childhood obesity, knows that celebrity marketing to kids is powerful. They recruited 

influential actors and athletes, all pro bono, to get kids to chow down more produce. 

Their research showed that 70 percent of individuals who were aware of FNV stated 

that they purchased and ate more fruits and vegetables after seeing or hearing about the 

campaign.22

Time, Convenience, and Cost

When it comes to making a meal, time is often at a premium. A recent survey reported 

that close to 60 percent of Millennials spend as little as 15 minutes cooking dinner during 

the week.23 Consequently, supermarkets are now offering more prepared and partially 

prepared foods. If chicken is on the menu tonight, you can buy it uncooked at the meat 

counter in the supermarket, or you can go to the deli and buy it hot off the rotisserie, 

cooked and stuffed with bread crumbs or grilled with teriyaki sauce. Rice or pasta side 

dishes and cooked vegetables are also available to complete the meal.

The USDA certifies that foods labeled 
“organic” are grown without the use of toxic 
and persistent pesticides or fertilizers.

Rates of fruit and vegetable consumption 
increased among consumers exposed to the 
FNV advertising campaign.
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Convenience has also become more of a factor in food selection. Foods that are easily 

accessible to you are more likely to be eaten. Decades ago, the most convenient way to get 

a hot cup of coffee was to brew it at home. Today, Americans are more likely to get their 

latte or half-caff from one of the 29,000 coffee shops across the United States.24

For reasons related to both time and convenience, people eat out more often today 

than they did a few decades ago. In the 1970s, Americans spent less of their household 

budget on eating out, compared with today.25 Because cost is often an issue when con-

sidering where to eat out, most meals consumed away from home are fast food, which is 

often cheaper and quicker than more nutritious meals. Though cheap fast food may be 

easy on the pocketbook, it is taking its toll on the health of Americans. Epidemiological 

research suggests that low-cost, high-calorie diets, such as those that incorporate lots of 

burgers, fries, tacos, and soft drinks, increase the risk of obesity, especially among those 

at lower socioeconomic levels.26

The good news is that cheaper food doesn’t have to always mean fast food, and 

when healthy foods are offered at lower prices, people do buy them. More Americans, 

especially urban Millennials, are opting for boxes of fresh fruits and vegetables or meal 

kits delivered directly to their door. They may eat home-cooked meals more often because 

of these services.27

Researchers have found that lowering the cost of fresh fruits and vegetables improves 

the consumption of these nutritious foods.28 This suggests that price reductions are an 

effective strategy to increase the purchase of more-healthful foods.

Habits and Emotions

Your daily routine and habits often affect both when you eat and what you eat. For exam-

ple, if you routinely start your day with a bowl of cereal, you’re not alone. Ready-to-eat 

cereals are the number-one breakfast food choice among Americans.29 Many individuals 

habitually snack when watching television or sitting at the computer.30

For some individuals, emotions can sometimes drive food choice: feeling happy or 

sad can trigger eating. In some cases, appetite is suppressed during periods of sadness or 

depression; in others, food is used as an emotional crutch during times of stress, depres-

sion, or joy.

Although brown rice is a healthy  whole-grain 
addition to any meal, it generally takes 
almost an hour to cook. For time-strapped 
 consumers, food manufacturers have 
 developed brown rice that cooks in 

10  minutes and a precooked, microwavable 
variety that reheats in less than 2 minutes.

 LO 1.1: THE TAKE-HOME MESSAGE  Taste and enjoyment are the primary rea-

sons people prefer certain foods. A food’s availability makes it more easily 

become part of a culture, and many foods can be regularly eaten out of habit. 

Advertising, food trends, limited time, convenience, emotions, and the percep-

tion that foods are healthy or unhealthy also influence food choices.

What Is Nutrition?

LO 1.2  Define the term nutrition and characterize nutrients.

The science of nutrition is the study of food and the nutrients we need to sustain life and 

reproduce. It examines the way food nourishes the body and affects health. Since its incep-

tion, the science of nutrition has explored how food is digested, absorbed, transported, 

metabolized, and used or stored in the body. Nutritional scientists study how much we 

need of each nutrient, the factors that influence our needs, and what happens if we don’t 

consume enough. As with any science, nutrition is not stagnant. The more we discover 

about the relationship between nutrition and well-being, the greater the impact will be on 

long-term health.

nutrition Science that studies how nutrients 
and other components of foods nourish the 
body and affect body functions and overall 
health.
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Nutrients Are Essential Compounds in Food

The body is one large organism made up of millions of cells that grow, age, reproduce, 

and die, all without your noticing. You slough off millions of skin cells when you towel 

off after a shower, yet your skin isn’t noticeably thinner today than it was last week. Your 

body replaces skin cells at a rate fast enough to keep you covered, and it manufactures new 

cells using the same nutrients found in a variety of foods. As cells die, nutrients from 

food provide the building blocks to replace them. Nutrients also provide the energy we 

need to perform all body functions and processes, from maintaining heartbeat to playing 

tennis.

There are six categories of nutrients found in foods and in the body: carbohydrates, 

lipids (fats), protein, vitamins, minerals, and water. Foods also often contain beneficial 

non-nutrient compounds, such as phytochemicals or zoochemicals, and nondigestible 

fiber, as well as chemicals added by food manufacturers to enhance color, flavor, or tex-

ture or extend shelf-life.

Plant foods are made up of about 10 percent carbohydrates, fats, proteins, vitamins, 

and minerals (Figure 1.2). The rest is typically water, and plant foods contain more water 

(about 90 percent) than do animal foods (about 70 percent). Animal foods are composed 

of about 30 percent protein, lipids, vitamins, and minerals. One unique quality of animal 

foods, with the exception of dairy products, is that they do not contain any carbohydrates 

by the time we consume them.

A healthy human body is about 60 percent water. The other 40 percent is made up of 

protein and fat, as well as a small amount of stored carbohydrates, minerals in bone, and 

small amounts of vitamins. Thus, the old saying is true that we are what we eat, from the 

carbohydrates in broccoli to the proteins in meat. The six biochemical ingredients needed 

to sustain life are all provided by the foods in our diets.

In general, nutrients are essential—they must come from foods because either they 

cannot be made in the body at all, or they cannot be made in sufficient amounts to meet 

the body’s needs. The body can make a few nonessential nutrients in sufficient quanti-

ties. An example is vitamin D, which is synthesized in the skin upon exposure to sunlight. 

Under some circumstances, nonessential nutrients can become essential. We refer to these 

nutrients as conditionally essential. If you are not exposed to enough sunlight, you will not be 

able to synthesize an adequate amount of vitamin D. You must then obtain vitamin D 

from foods and/or supplements.

Most Nutrients Are Organic

Carbohydrates, proteins, lipids, and vitamins are the most complex of the six classes of 

nutrients. These nutrients are organic because their chemical structures contain carbon. 

Organic nutrients also contain the elements hydrogen and oxygen, and in the case of 

proteins and some vitamins, nitrogen is also part of the molecule (Figure 1.3).

Minerals are the least complex of the nutrients. From calcium to zinc, each mineral 

is an individual element, and its atoms are exactly the same whether found in food or in 

the body. For instance, the structure of zinc found in lean meats and nuts is the same 

as that found in a cell membrane or a hair follicle. Minerals are inorganic because, as 

individual elements, they do not contain carbon. Water, a three-atom molecule composed 

of hydrogen and oxygen, is also inorganic. The Chemistry Boost will help you visualize 

elements and molecules.

Some Nutrients Provide Energy
All creatures need energy in order to function, and humans are no exception. Energy is 

defined as the capacity to do work. It also provides a source of heat. The body derives 

chemical energy from certain nutrients in foods, which store energy in their chemical 

nutrients Compounds in foods that sustain 
body processes. There are six classes of 
nutrients: carbohydrates, fats (lipids), proteins, 
vitamins, minerals, and water.

essential nutrients Nutrients that must be 
consumed from foods because they cannot 
be made in the body in sufficient quantities to 
meet its needs and support health.

▲ Figure 1.2 Nutrients in Foods  

and in the Body

Water is the most abundant nutrient found in 
foods and in the body. Carbohydrates, fats, 
protein, vitamins, and minerals make up the 
rest. Note that foods also contain non-nutritive 
compounds, such as phytochemicals and fiber.
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Vitamins

Vitamins
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Vitamins
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Chicken breast

59%

20%

17%

Broccoli (raw)

22%
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bonds. During digestion and metabolism, the bonds are broken and the energy is released. 

This chemical energy released when the foods are digested can be converted into 

 adenosine triphosphate (ATP), a form of energy the body can use. Carbohydrates, lipids 

(fats), and proteins are defined as the energy-yielding nutrients because they contribute 

energy to the body. Alcohol, although not a nutrient, also provides energy.

Scientists use the metric system to measure weight, volume, and distance. Grams are 

the fundamental units of measurement for weight; liters are the fundamental units for 

volume; and meters are the units used to measure distance. The metric system is a decimal 

system; that is, larger and smaller units are multiples or divisions of 100. For example, 

a kilogram is 1,000 grams (kilo = 1,000) and a centimeter is a hundredth of a meter 

(cent = 100). This uniform system of measurement allows scientists all over the world to 

share and compare data. Appendix B provides commonly used metric units.

Scientists measure the energy in foods in kilocalories. A kilocalorie is defined as the 

amount of energy needed to raise the temperature of one kilogram of water 1 degree 

organic Describing compounds that contain 
carbon or carbon–carbon bonds.

nonessential nutrients Nutrients that can 
be made in sufficient quantities in the body to 
meet the body’s requirements and support 
health.

inorganic Describing elements or compounds 
that do not contain carbon.

energy Capacity to do work.

energy-yielding nutrients Three nutrients 
that provide energy to the body to fuel physio-
logical functions: carbohydrates, lipids, and 
protein.

kilocalorie Amount of energy required to 
raise the temperature of 1 kilogram of water 
1 degree centigrade; used to express the 

 measurement of energy in foods; 1 kilocalorie 
is equal to 1,000 calories.

◀ Figure 1.3 The Chemical 

Composition of the Six Classifications 

of Nutrients in Food

Each nutrient contains a unique combination 
of chemical elements.
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Chemical Bonds
Most nutrients consist of carbon, hydrogen, and oxygen. These elements 

 combine to form compounds through chemical reactions. An atom of each element 

can carry a positive or negative charge and can form a set number of bonds with other 

elements. For example, carbon can form bonds with four elements, hydrogen can 

form one bond, and oxygen can form two bonds, as illustrated below. Two or more 

atoms bonded together are called molecules. Molecular oxygen, for example, contains 

two oxygen atoms (O2). Compounds are molecules containing two or more different 

 elements. Water (H2O) is a compound. Molecules tend to be more stable than atoms, 

and, like atoms, can carry a positive or negative charge. Charged atoms or molecules 

are called ions.

Chemistry Boost
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Celsius. A kilocalorie is not the same as a calorie (with a lowercase c ), which is a much 

smaller unit of measurement. (In fact, a “calorie” is so small that one slice of bread con-

tains about 63,000 calories.) One kilocalorie is equal to 1,000 calories.

To add to the confusion, the term Calorie (with an uppercase C  ) is used on nutrition 

labels to express the energy content of foods and is often used in science textbooks to 

mean kilocalories. This text refers to the units of energy found in foods as kilocalories, 

abbreviated kcalories or kcals.

Each energy-yielding nutrient provides a set number of kilocalories per gram. Thus 

the number of kilocalories in one serving of a given food can be determined based on the 

amount (in grams) of carbohydrates, protein, and fat in the food. Carbohydrates and pro-

tein provide 4 kilocalories per gram; so, for example, a food that contains 5 grams of car-

bohydrate and 3 grams of protein would have 32 kilocalories ([5 * 4] + [3 * 4] = 32). 

Fats yield 9 kilocalories per gram, more than twice the number of kilocalories in either 

carbohydrates or protein. Alcohol contains 7 kilocalories per gram, which must be taken 

into account when calculating the energy of alcohol-containing foods and beverages 

(Figure 1.4).

Use the Calculation Corner to determine the number of kilocalories in a snack of 

potato chips and cola.

Energy in foods and in the body is trapped within the bonds that keep the mol-

ecules together. When the bonds are broken during the process of metabolism, a sig-

nificant amount of energy, including some heat, is released. The energy can then be 

used to digest and absorb the meal, contract muscles, fuel the heartbeat, synthesize 

new cells, and perform other functions. The Chemistry Boost will help you visualize 

covalent bonds.

People’s energy needs vary according to their age, gender, and activity level. Males 

generally need more energy because they weigh more and have more muscle mass (which 

▶ Figure 1.4 The Energy-Yielding 

Nutrients and Alcohol Provide 

Kilocalories

Carbohydrates, fats, and protein provide 
energy, or kilocalories, to fuel the body. 
 Alcohol also contains kilocalories.

Carbohydrates
4 kcal/g

Alcohol
7 kcal/g

Fats
9 kcal/g

Protein
4 kcal/g
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