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Most people go to college to learn how to make a living. 
Making a good living, however, won’t help them unless 
they live a wellness lifestyle that will allow them to en-
joy what they have. Unfortunately, the current Ameri-
can lifestyle does not provide the human body with 
sufficient physical activity to enhance or maintain ade-
quate health. As a result, the importance of a sound fit-
ness and wellness program is of utmost importance to 
lead a long and healthy life and reach one’s potential 
and quality of life without physical limitations.

Science has clearly determined that a lack of physical 
activity is detrimental to health. In fact, the office of the 
Surgeon General has identified physical fitness as a top 
health priority by stating that the nation’s top health 
goals include exercise, increased consumption of fruits 
and vegetables, smoking cessation, and the practice of 
safe sex. All four of these fundamental healthy lifestyle 
factors are addressed in this book.

Many of the behaviors we adopt in life are a product of 
our environment. Currently, we live in a “toxic” health/
fitness environment. We are so habituated to our mod-
ern-day environment that we miss the subtle ways it in-
fluences our behaviors, personal lifestyles, and health 
each day. The epidemic of physical inactivity and obe-
sity that is sweeping across America is so harmful to 
health that it actually increases the deterioration rate of 
the human body and leads to premature aging, illness, 
and death.

Only about one-half of the adults in the United States 
meet the recommended amount of weekly aerobic 
physical activity, whereas less than a fourth meet the 
guidelines for muscular (strength) fitness. Among those 
who meet the guidelines, many do not reap the full 
benefits because they simply do not know how to im-
plement and stay with a program that will yield the de-
sired results.

The good news is that lifetime wellness is within the 
grasp of most people. We know that most chronic and 
debilitating conditions are largely preventable. Scientific 
evidence has shown that improving the quality and 
length of our lives is a matter of personal choice.

A regular exercise program is as close as we get to the 
miracle pill that people look for to enjoy good health 
and quality of life over a now longer lifespan. Myriad 
benefits of exercise include enhanced functional 

capacity; increased energy; weight loss; improved 
mood, self-esteem, and physical appearance; decreased 
risk for many chronic ailments, including obesity, car-
diovascular disease, cancer, and diabetes; and a much 
lower risk for premature mortality. As stated as far back 
as 1982 in the prestigious Journal of the American Medi-
cal Association, “There is no drug in current or pro-
spective use that holds as much promise for sustained 
health as a lifetime program of physical exercise.”

This book offers you the necessary information to start 
on your path to fitness and wellness by adhering to a 
healthy lifestyle. The information in the following chap-
ters and the subsequent activities at the end of each 
chapter will enable you to develop a personal program 
that promotes lifetime fitness, preventive health care, 
and personal wellness. The emphasis throughout the 
book is teaching you how to take control of your life-
style habits so that you can do what is necessary to stay 
healthy and realize your optimal well-being.

What the Book Covers
As you study this book and complete the respective ac-
tivities, you will learn to do the following:

●● Understand the importance of good physical fitness 
and a wellness lifestyle in the achievement of good 
health and quality of life and a more productive and 
longer life.

●● Determine whether medical clearance is needed for 
your safe participation in exercise.

●● Learn behavior modification techniques to help you 
adhere to a lifetime fitness and wellness program.

●● Assess the health-related components of fitness 
(cardiorespiratory endurance, muscular fitness 
[strength and endurance] muscular flexibility, and 
body composition).

●● Write exercise prescriptions for cardiorespiratory 
endurance, muscular fitness, and muscular 
flexibility.

●● Analyze your diet and learn the principles that 
govern sound nutrition.

●● Develop sound diet and weight-management 
programs.

Preface
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●● Understand stress, lessen your vulnerability to stress, 
and implement a stress management program if 
necessary.

●● Implement a cardiovascular disease risk-reduction 
program.

●● Follow guidelines to reduce your personal risk of 
developing cancer.

●● Implement a smoking cessation program, if applicable.
●● Understand the health consequences of chemical 

dependency and irresponsible sexual behaviors and 
learn guidelines for preventing sexually transmitted 
infections.

●● Discern between myths and facts of exercise and 
health-related concepts.

New in the Thirteenth Edition
All nine chapters in the 13th edition of Fitness & Wellness 
have been revised and updated according to recent 
advances published in the scientific literature and 
information reported at professional health, fitness, 
wellness, and sports medicine conferences. In addition 
to the chapter updates listed below, selected new figures 
and photographs are included in this edition. Note that 
the numbered reference notes for each chapter and 
Appendix E: Selective Nutrient Content of Common 
Foods have been made available in MindTap for this 
edition. Visit www.cengagebrain.com to access 
MindTap. The following are the most significant 
chapter updates:

Chapter 1, Introduction to Physical Fitness 
and Wellness

●● A new section emphasizes the need to prevent 
disease.

●● All statistics regarding disease risk, mortality, and 
healthcare costs in the United States and worldwide 
are updated.

●● A new section on implementation intentions offers a 
practical tool for carrying out goal behavior.

Chapter 2, Assessment of Physical Fitness
●● The cardiorespiratory endurance, muscular fitness, 

and flexibility assessments conform with the newly 
released 2018 Guidelines for Exercise Testing and 
Prescription by the American College of Sports 
Medicine (ACSM).

●● Editorial changes were made throughout the chapter 
to update the various fitness assessment techniques.

●● Expanded information on the benefits of flexibility 
and introductory information on factors that affect 
flexibility: joint structure, genetics, age, gender, and 
other factors.

●● A new section explains the connection between 
body shape and risk for disease.

Chapter 3, Exercise Prescription
●● The cardiorespiratory endurance, muscular fitness, 

and muscular flexibility exercise prescription princi-
ples are updated with the FITT-VP guidelines by the 
American College of Sports Medicine, including a 
more detailed explanation of the concepts of volume 
and progression of exercise training.

Chapter 4, Evaluating Fitness Activities
●● New illustrations help define options for completing 

high-intensity interval training (HIIT). 
●● Two new sections explore the trends of Cross-Fit® 

and ultra-short workouts and give practical tips for 
students interested in trying these exercise 
modalities.

●● Discussions of new fitness trends in areas including 
group exercise classes and mobility rollers.

Chapter 5, Nutrition for Wellness
●● New information has been included on the carbohy-

drate-to-fiber ratio, high starch consumption, glyce-
mic index and glycemic load, and benefits of nut 
consumption.

●● Expanded information on the various types of unsat-
urated fatty acids is provided.

●● The 2015–2020 Dietary Guidelines for Americans 
are included.

Chapter 6, Weight Management
●● Updates to all statistics on the overweight and obe-

sity problem in the United States are based on the 
latest data from the Centers for Disease Control and 
Prevention.

●● Updates on the detrimental consequences of exces-
sive body weight are provided.

●● Additional information is provided on the mislead-
ing rule of thumb that to lose 1 pound of fat all a 
person has to do is produce a caloric deficit of 3,500 
calories. 

●● The principle of dynamic energy balance and its role 
in the energy–balancing equation are introduced. 
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●● The various-calorie diet plans (daily food logs) have 
been revised to emphasize the importance of 
sufficient protein intake throughout the day and 
minimize/eliminate the use of processed foods in 
the diet. 

●● There is an emphasis on the critical role of regular 
protein intake for adequate weight management.

●● Foods that are most commonly associated with 
weight gain and weight loss are discussed, as well as 
the principle that “a calorie may not always be a 
calorie.” 

Chapter 7, Stress Management
●● A new figure details the real-time effects of the fight-

or-flight mechanism on the body and the long-term 
physiological risks of repeated activation of this 
mechanism due to chronic stress.

●● A new key term, allostatic load, is defined and ex-
plained in accordance with current research as the 
primary cause of disease vulnerability during the ex-
haustion stage of the general adaptation syndrome.

●● Expanded information on the role of mindfulness 
meditation for stress management and the role ade-
quate sleep plays in managing stress is explained.

Chapter 8, A Healthy Lifestyle Approach
●● An update on the health benefits of spiritual wellness 

is provided.
●● Information on the leading causes of death, includ-

ing cardiovascular disease and cancer, in the United 
States is updated.

●● Many updates are provided for the individual risk 
factors for cardiovascular disease, with greater em-
phasis on blood lipids, type 2 diabetes, and personal 
and family history.

●● A new figure illustrates how cancer develops and 
spreads.

●● Information on preventing cancer with diet has been 
updated with new guidelines, including those for 
processed meat and red meat intakes.

Chapter 9, Relevant Fitness and Wellness 
Issues 

●● Updates are provided to many of the most frequently 
discussed issues related to physical fitness and well-
ness, including but not limited to questions addressing 
behavioral change, sequence of aerobic and strength 
training, and potential detrimental consequences of 
excessive intense physical training in older adults.

Additional Course Resources
●● Health MindTap for Fitness & Wellness. MindTap 

is well beyond an eBook, a homework solution or 
digital supplement, a resource center website, a 
course delivery platform, or a Learning Management 
System. More than 70 percent of students surveyed 
said it was unlike anything they have seen before. 
MindTap is a personal learning experience that com-
bines all your digital assets—readings, multimedia, 
activities, and assessments—into a singular learning 
path to improve student outcomes.

●● Diet & Wellness Plus. The Diet & Wellness Plus App 
in MindTap helps you gain a better understanding of 
how nutrition relates to your personal health goals. It 
enables you to track your diet and activity, generate 
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reports, and analyze the nutritional value of the food 
you eat! It includes over 55,000 foods in the data-
base, custom food and recipe features, and the latest 
dietary references, as well as your goal and actual 
percentages of essential nutrients, vitamins, and 
minerals. It also helps you to identify a problem be-
havior and make a positive change. After completing 
the Wellness Profile Questionnaire, Diet & Wellness 
Plus will rate the level of concern for eight different 
areas of wellness, helping you determine the areas 
where you are most at risk. It then helps you put to-
gether a plan for positive change by helping you se-
lect a goal to work toward—complete with a reward 
for all your hard work.

●● Instructor Companion Site. Everything you need 
for your course in one place! This collection of 
book-specific lecture and class tools is available on-
line via http://www.cengage.com/login. Access and 
download PowerPoint presentations, images, in-
structor’s manual, videos, and more.

●● Cengage Learning Testing Powered by Cognero. 
Cengage Learning Testing Powered by Cognero is a 
flexible, online system that allows you to do the 
following:

●● Author, edit, and manage test bank content from 
multiple Cengage Learning solutions.

●● Create multiple test versions in an instant.
●● Deliver tests from your LMS, your classroom, or 

wherever you want.
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Daily physical activity is the miracle 
medication that people are looking for.  
It makes you look and feel younger, 
boosts energy, provides lifetime weight 
management, improves self-confidence 
and self-esteem, and enhances 
independent living, health, and quality  
of life. It further allows you to enjoy a 
longer life by decreasing the risk of many 
chronic conditions, including heart 
disease, high blood pressure, stroke, 
diabetes, some cancers, and osteoporosis.

Objectives
1.1	 Understand the importance of lifetime 

fitness and wellness.
1.2	 Learn the recommended guidelines for 

weekly physical activity.
1.3	 Define physical fitness and list components 

of health-related and skill-related fitness.
1.4	 Understand the benefits of a comprehensive 

fitness and wellness program.
1.5	 Learn motivational and behavior 

modification techniques to enhance 
compliance with a healthy lifestyle 
program.

1.6	 Learn to write SMART goals to aid with the 
process of change.

1.7	 Determine whether medical clearance is 
required for safe participation in exercise.

1

Introduction to 
Physical Fitness 
and Wellness
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2  Fitness and Wellness

REAL LIFE STORY | Jordan’s Experience

Last year as a freshman in college, 
I was advised to enroll in a gener-
al ed fitness and wellness course. 
I played high school sports and 
thought I knew all there was to 
know about being fit and in shape. 
As the course started, I realized 
I didn’t really know how impor-
tant it was to exercise regularly 
and take good care of myself. It 
quickly became my favorite class, 
and I couldn’t wait to try what I 
was learning. I started cardio and 

strength workouts 
according to an 
exercise prescrip-
tion I wrote myself. 
I didn’t even know 
there was such a 
thing as an “exercise 
prescription.” I even 
stretched once in a 
while and started 
to eat better. As I 
became more fit, I started to feel 
better about myself, I lost weight, 

I toned up, I had so 
much more energy, 
and I actually started 
to enjoy exercise. It 
is fun to work out! I 
now know that how 
well I will live the 
rest of my life has a 
lot to do with well-
ness choices I make. 
My goal is to never 

stop exercising and take good care 
of myself.

Most people believe school will teach them how 
to make a better living. A fitness and wellness 
course will teach you how to live better—how to 

truly live your life to its fullest potential. Real success is 
about more than money: Making a good living will not 
help you unless you live a wellness lifestyle that will allow 
you to enjoy what you have. Your lifestyle is the most 
important factor affecting your personal well-being, but 
most people don’t know how to make the right choices to 
live their best life.

The benefits of an active and healthy lifestyle have 
been clearly substantiated by scientific evidence linking 
increased physical activity and positive habits to better 
fitness, health, and improved quality of life. Even though 
a few individuals live long because of favorable genetic 
factors, for most people, the quality of life during 

middle age and the “golden years” is more often related 
to wise choices initiated during youth and continued 
throughout life.

Unfortunately, the current way of life in most devel-
oped nations does not provide the human body with 
sufficient physical activity to maintain adequate health. 
Furthermore, many lifestyle patterns are such a serious 
threat to health that they actually speed up deterioration 
of the human body. In a few short years, lack of wellness 
leads to loss of vitality and gusto for life, as well as pre-
mature morbidity and mortality.

Even though most people in the United States believe 
a positive lifestyle has a great impact on health and lon-
gevity, most do not know how to implement a fitness and 
wellness program that will yield the desired results. Patty 
Neavill is an example of someone who frequently tried to 
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Physical activity and exercise lead to less disease, a longer life, and enhanced quality of life.
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Chapter 1  Introduction to Physical Fitness and Wellness  3

change her life but was unable to do so because she did 
not know how to implement a sound exercise and weight 
control program. At age 24, Patty, a college sophomore, 
was discouraged with her weight, level of fitness, self-
image, and quality of life in general.

She had struggled with weight most of her life. Like 
thousands of other people, she had made many unsuc-
cessful attempts to lose weight. Patty put aside her fears 
and decided to enroll in a fitness course. As part of the 
course requirement, she took a battery of fitness tests at 
the beginning of the semester. Patty’s cardiorespiratory 
fitness and strength ratings were poor, her flexibility 
classification was average, she weighed more than 
200 pounds, and she was 41 percent body fat.

Following the initial fitness assessment, Patty met with 
her course instructor, who prescribed an exercise and 
nutrition program such as the one presented in this 
book. Patty fully committed to carry out the prescrip-
tion. She walked or jogged five times a week, worked out 
with weights twice a week, and played volleyball or bas-
ketball two to four times each week. Her daily caloric 
intake was set in the range of 1,500 to 1,700 calories. She 
took care to meet the minimum required amounts from 
the basic food groups each day, which contributed about 
1,200 calories to her diet. The remainder of the calories 
came primarily from complex carbohydrates. By the end 
of the 16-week semester, Patty’s cardiorespiratory fitness, 
strength, and flexibility ratings all had improved to the 
“good” category, she had lost 50 pounds, and her percent 
body fat had dropped to 22.5!

A thank-you note from Patty to the course instructor 
at the end of the semester read:

Thank you for making me a new person. I truly 
appreciate the time you spent with me. Without 
your kindness and motivation, I would have never 
made it. It’s great to be fit and trim. I’ve never had 
this feeling before and I wish everyone could feel like 
this once in their life.

Thank you, your trim Patty!

Patty never had been taught the principles governing a 
sound weight loss program. She needed this knowledge, 
and, like most Americans who have never experienced 
the process of becoming physically fit, she needed to be 
in a structured exercise setting to truly feel the joy of 
fitness.

Of even greater significance, Patty maintained her 
aerobic and strength-training programs. A year after 
ending her calorie-restricted diet, her weight actually 
increased by 10 pounds—but her body fat decreased 
from 22.5 percent to 21.2 percent. As discussed in Chap-
ter 6, the weight increase was related mostly to changes 

in lean tissue lost during the weight-reduction phase. 
Despite only a slight drop in weight during the second 
year following the calorie-restricted diet, Patty’s 2-year 
follow-up revealed a further decrease in body fat, to 
19.5  percent. Patty understands the new quality of life 
reaped through a sound fitness program.

1.1  �Lifestyle, Health, and Quality 
of Life

Research findings have shown that physical inactivity 
and negative lifestyle habits pose a serious threat to 
health. Movement is a basic function for which the hu-
man body was created. But advances in technology have 
almost completely eliminated the necessity for physical 
exertion in daily life. Most nations, both developed and 
developing, are experiencing an epidemic of physical 
inactivity. 

Today we live in an automated society. Most of the 
activities that used to require strenuous physical exer-
tion can be accomplished by machines with the simple 
push of a button. We grow up in communities that lack 
sidewalks, bike lanes, or amenities that are near enough 
to walk to. We go about life being transported by car, 
and we are driven walkable distances to save time, to 
avoid unpleasant weather, or to keep clothes and appear-
ance pristine. We may not own weather-protective 
clothes because we go from home to car to school or 
work. During a visit to a multilevel shopping mall, 
nearly everyone chooses to ride the escalators instead of 
taking the stairs.

With the developments in technology, three additional 
factors have changed our lives significantly and have had 
a negative effect on human health: nutrition, stress, and 
environment. Fatty foods, sweets, alcohol, tobacco, ex-
cessive stress, and environmental hazards have detri-
mental effects on people’s health.

One of the most significant detrimental effects of 
modern-day technology has been an increase in chronic  
diseases related to a lack of physical activity. These include 
hypertension (high blood pressure), heart disease, diabe-
tes, chronic low back pain, and obesity, among others. 
They sometimes are referred to as hypokinetic diseases. 
(Hypo means low or little, and kinetic implies motion.)  

Chronic diseases   
Illnesses that develop and 
last over a long time.

Hypokinetic diseases   
Diseases related to a lack of 
physical activity.

G L O S S A R Y
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4  Fitness and Wellness

and a tenth is influenced by the health care the indi-
vidual receives. Only 16  percent is related to genetic 
factors. Thus, the individual controls as much as 
80 percent of his or her vulnerability to disease—and 
consequently quality of life. In essence, most people in 
the United States are threatened by the very lives they 
lead today. 

1.2  Life Expectancy
Currently, the average life expectancy in the United 
States is 78.9 years (76.6 years for men and 81.4 years for 
women).5 In the past decade alone, life expectancy has 
increased by over 1 year—the news, however, is not all 
good. The data show that people now spend an extra 
1.2  years with a serious illness and an extra 2 years of 
disability. 

While the United States was once a world leader in life 
expectancy, over recent years, the increase in life expec-
tancy in the United States has not kept pace with that of 
other developed countries. Based on data from the 
World Health Organization (WHO), the United States 
ranks thirty-first in the world for life expectancy (see 
Figure 1.2).6 Japan ranks first in the world with an over-
all life expectancy of 83.7 years.7 

In the United States, physical inactivity is the second 
greatest threat to public health (after tobacco use) and 
is often referenced in new concerns about sitting dis-
ease and sedentary death syndrome (SeDS). Accord-
ing to the World Health Organization (WHO), chronic 
diseases account for 60 percent of all deaths world-
wide.1 If we want to enjoy contemporary commodities 
and still expect to live life to its fullest, a personalized 
lifetime exercise program must become a part of our 
daily lives.

The leading causes of death in the United States today 
are lifestyle-related (see Figure 1.1). About 48 percent of 
all deaths in the United States are caused by cardiovas-
cular disease and cancer.2 Almost 80 percent of these 
deaths could be prevented by adhering to a healthy life-
style. The third and fourth leading causes of death 
across all age groups, respectively, are chronic lower re-
spiratory disease and accidents. From the ages of 1 to 44, 
accidents are the leading cause of death, with automo-
bile accidents being the leading cause of death in the 
5-to-24 age group.3 

Even though not all accidents are preventable, many 
are. Consider automobile accidents, the leading cause of 
death for teens. Across the United States, fewer than 15 
percent of people taking trips in automobiles choose not 
to wear seatbelts, yet these people account for half of all 
automobile deaths. As for the cause of automobile acci-
dents themselves, fatal accidents are often related to 
failure to stay in the correct lane or yield the right of way 
due to driver distraction or alcohol use.4

Based on estimates, more than half of disease is life-
style related, a fifth is attributed to the environment, 

Public bikes make it easier for individuals to adopt a 
physically active lifestyle and also act as a cue that bike-
commuting is an accepted and supported behavior in a 
community.
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Figure 1.1  Causes of deaths in the United States for 
selected years.
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Chapter 1  Introduction to Physical Fitness and Wellness  5

1.3  �Physical Activity Affects 
Health and Quality of Life

Among the benefits of regular physical activity and exer-
cise are a significant reduction in premature mortality 
and decreased risks for developing heart disease, stroke, 
metabolic syndrome, type 2 diabetes, obesity, osteoporo-
sis, colon and breast cancers, high blood pressure, de-
pression, and even dementia and Alzheimer’s.12 Regular 
physical activity also is important for the health of mus-
cles, bones, and joints, and has been shown in clinical 
studies to improve mood, cognitive function, creativity, 
and short-term memory and enhance one’s ability to 
perform daily tasks throughout life. It also can have a 
major impact on health care costs and helps maintain a 
high quality of life into old age.

Physical Activity and Exercise Defined
Abundant scientific research over the past three decades 
has established a distinction between physical activity 
and exercise. Exercise is a type of activity that requires 
planned, structured, and repetitive bodily movement to 
improve or maintain one or more components of physi-
cal fitness. Examples of exercise are walking, running, 
cycling, doing aerobics, swimming, and strength train-
ing. Exercise is usually viewed as an activity that requires 
a vigorous-intensity effort.

Physical activity is bodily movement produced by 
skeletal muscles. It requires energy expenditure and 
produces progressive health benefits. Physical activity 
can be of light intensity or moderate to vigorous inten-
sity. Examples of daily light physical activity include 
walking to and from work, taking the stairs instead of 
elevators and escalators, grocery shopping, and doing 

Figure 1.2  Life expectancy at birth for selected 
countries: 2005–2015 projections.*

70 85 9075 8065
Years

*Dark color is men; light color is women.

United Arab Emirates 76 78

Brazil 71 78

Argentina 72 80

Mexico 74 79

United States 77 81

United Kingdom 79 82

Germany 79 83

Canada 80 84

France 79 86

Spain 80 86

Switzerland 81 85

Japan 81 87

SOURCE: World Bank, “Life Expectancy at Birth (Male), 2013” and  
“Life Expectancy at Birth (Female), 2013,” http://data.worldbank.org 
/indicator/SP.DYN.LE00.FE.IN.

The Need to Prevent Disease,  
Not Only Cure It
The United States has not invested the same resources in 
preventing disease as it has in treating disease after on-
set. Ninety-five percent of our health care dollars are 
spent on treatment strategies, and less than 5 percent are 
spent on prevention. The latest data indicate that one in 
four adults in the United States has at least two chronic 
conditions. This trend has alarmed health officials, as the 
burden on a patient with multiple conditions is greater 
than the sum of the individual diseases.

A report by the Organisation for Economic Coopera-
tion and Development (OECD) found that while the 
United States far outspent every other country in health 
care costs per capita, it also easily had the highest rates of 
obesity of all 34 OECD countries.8 As a nation, we are 
seeing the consequences of these numbers unfold. Inci-
dence of diabetes climbed dramatically in parallel step 
with the increased incidence of obesity.9 Today, nearly 
half of the people in the United States have diabetes or 
prediabetes, but the rising U.S. diabetes rates have begun 
to plateau, as obesity rates have done the same.10  

In terms of yearly health care costs per person, the 
United States ranks in the top three of OECD countries. 
Per capita U.S. health care costs are about 2.5 times the 
OECD average. An estimated 5 percent of the people ac-
count for 50 percent of health care costs.11 

Sedentary death 
syndrome (SeDS)  Deaths 
that are attributed to a lack 
of regular physical activity.

Exercise  A type of physical 
activity that requires 
planned, structured, and 
repetitive bodily movement 
done to improve or maintain 
one or more components of 
physical fitness.

Physical activity  Bodily 
movement produced by 
skeletal muscles that 
requires energy expenditure 
and produces progressive 
health benefits.

Light physical activity   
Any activity that uses less 
than 150 calories of energy per 
day, such as casual walking 
and light household chores.
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6  Fitness and Wellness

during the remainder of the day. This self-defeating be-
havior can lead to frustration that exercise is not provid-
ing the weight management benefits it should. It is 
important to keep daily NEAT levels up regardless of 
exercise levels.

A growing number of studies are showing that the 
body is much better able to maintain its energy  
balance—and, therefore, keep body weight at a healthy 
level—when overall daily activity level is high. An active 
person can vary calories from day to day with fewer 
swings in body weight, while a sedentary person who 
changes caloric intake will see those changes amplified, 
observed by greater swings in body weight.

A person with a desk job who has the option to stand 
and move about throughout the day will expend 300 
more calories a day than a person who sits at the desk 
most of the day (see Figure 1.3). People who spend most 
of the day working on their feet, such as a medical  
assistant or a stay-at-home parent, expend 700 daily 
calories more than a person with a sedentary desk job. 
People with physically demanding jobs, such as con-
struction workers, can easily burn 1,600 daily calories 
more than a sedentary worker.14

Beyond the workday are several hours of leisure time 
that can also be spent quite differently on a vast variety 
of physical activities, from activities that are light physi-
cal activity to sports and exercise that are vigorous 
physical activity. Variations in NEAT add up over days, 
months, and years and provide substantial benefits with 
weight management and health.

household chores. Physical inactivity, by contrast, im-
plies a level of activity that is lower than that required to 
maintain good health.

Extremely light expenditures of energy throughout the 
day used to walk casually, perform self-care, or do other 
light work like emptying a dishwasher are of far greater 
significance in our overall health than we once realized. 
We now understand the impact of accumulating con-
stant/small movements. Every movement conducted 
throughout the day matters.

To better understand the impact of all intensities of 
physical activity, scientists created a new category of 
movement called nonexercise activity thermogenesis 
(NEAT).13 Any energy expenditure that does not come 
from basic ongoing body functions (such as digesting 
food) or planned exercise is categorized as NEAT. A 
person, on an average day, may expend 1,300 calories 
simply maintaining vital body functions (the basal meta-
bolic rate) and 200 calories digesting food (thermic  
effect of food). Any additional energy expended during 
the day is expended either through exercise or NEAT. 
For an active person, NEAT accounts for a major por-
tion of energy expended each day. Though it may not 
increase cardiorespiratory fitness as moderate or vigor-
ous exercise will, NEAT can easily use more calories in a 
day than a planned exercise session. As a result, NEAT is 
extremely critical for keeping daily energy balance in 
check. Especially when beginning or intensifying an  
exercise program, some individuals tend to adjust other 
activities of daily living, so they sit more and move less 

Figure 1.3  The importance of nonexercise activity thermogenesis (NEAT) and exercise.

−250 calories
from exercise

−350 calories from
exercise and NEAT

−700 calories from
exercise and NEAT

−1,000 calories from
exercise and NEAT

Types of activity: Planned Exercise NEAT Sedentary
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Chapter 1  Introduction to Physical Fitness and Wellness  7

conditions, older adults should be as physically 
active as their abilities allow. They should avoid 
inactivity. Older adults should do exercises that 
maintain or improve balance if they are at risk of 
falling.

Children 6 Years of Age and Older  
and Adolescents

●● Children and adolescents should do 1 hour  
(60 minutes) or more of physical activity every day.

●● Most of the 1 hour or more a day should be either 
moderate- or vigorous-intensity aerobic physical 
activity.

●● As part of their daily physical activity, children and 
adolescents should do vigorous-intensity activity 
on at least 3 days per week. They also should do 
muscle-strengthening and bone-strengthening 
activities on at least 3 days per week.

Pregnant and Postpartum Women
●● Healthy women who are not already doing 

vigorous-intensity physical activity should get at 
least 2 hours and 30 minutes (150 minutes) of 
moderate-intensity aerobic activity a week. 
Preferably, this activity should be spread 
throughout the week. Women who regularly 
engage in vigorous-intensity aerobic activity or 
high amounts of activity can continue their activity 
provided that their condition remains unchanged 
and they talk to their health care provider about 
their activity level throughout their pregnancy.

The guidelines state that some adults should be able to 
achieve calorie balance with 150 minutes of moderate 
physical activity in a week, while others will find they 
need more than 300 minutes per week.16 This recom-
mendation is based on evidence indicating that people 
who maintain healthy weight typically accumulate 
1 hour of daily physical activity.17 Between 60 and 90 min-
utes of moderate-intensity physical activity daily is  
recommended to sustain weight loss for previously 

Regular moderate physical activity provides sub-
stantial benefits in health and well-being for the vast 
majority of people who are not physically active. For 
those who are already moderately active, even greater 
health benefits can be achieved by increasing the level 
of physical activity. Examples of moderate physical 
activity are brisk walking or cycling, playing basketball 
or volleyball, recreational swimming, dancing fast, 
pushing a stroller, raking leaves, shoveling snow, and 
gardening.

Light physical activity (along with moderate physical 
activities lasting less than 10 minutes in duration) is not 
included as part of the moderate physical activity recom-
mendation, though it is included as part of one’s NEAT 
for a given day.

1.4  �Federal Guidelines  
for Physical Activity

Because of the importance of physical activity to our 
health, the U.S. Department of Health and Human Ser-
vices issued Physical Activity Guidelines for Americans.15

Adults Between 18 and 64 Years of Age
●● Adults should do 150 minutes a week of moderate-

intensity aerobic (cardio-respiratory) physical 
activity, 75 minutes a week of vigorous-intensity 
aerobic physical activity, or an equivalent 
combination of moderate- and vigorous-intensity 
aerobic physical activity (also see Chapter 3). 
When combining moderate- and vigorous-intensity 
activities, a person could participate in moderate-
intensity activity twice a week for 30 minutes and 
high-intensity activity for 20 minutes on another  
2 days. Aerobic activity should be performed in 
episodes of at least 10 minutes long each, preferably 
spread throughout the week.

●● Additional health benefits are provided by 
increasing to 5 hours (300 minutes) a week of 
moderate-intensity aerobic physical activity,  
2 hours and 30 minutes a week of vigorous-
intensity physical activity, or an equivalent 
combination of both.

●● Adults should also do muscle-strengthening 
activities that involve all major muscle groups, 
performed on 2 or more days per week.

Older Adults (Ages 65 and Older)
●● Older adults should follow the adult guidelines. If 

this is not possible due to limiting chronic 

Nonexercise activity 
thermogenesis (NEAT)   
Energy expended doing 
everyday activities not 
related to exercise.

Vigorous physical activity  
An activity similar to jogging 

that causes rapid breathing 
and a substantial increase in 
heart rate. 

Moderate physical activity  
Activity that uses 150 
calories of energy per day, or 
1,000 calories per week. 
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8  Fitness and Wellness

A landmark study subsequently upheld the findings of 
the Harvard alumni study.20 Based on data from 13,344 
individuals who were followed over an average of 8 years, 
the results confirmed that the level of cardiorespiratory 

overweight people.18 And 60 to 90 minutes of activity per 
day provides additional health benefits.

1.5  Benefits of Physical Fitness
The benefits to be enjoyed from participating in a regu-
lar fitness program are many. In addition to a longer life 
(see Figures 1.4 and 1.5), the greatest benefit of all is that 
physically fit people who lead a positive lifestyle have a 
healthier and better quality of life. These people live life 
to its fullest and have fewer health problems than inac-
tive individuals who also indulge in negative lifestyle 
habits. Compiling an all-inclusive list of the benefits to 
be reaped through participation in a fitness program is a 
challenge, but the list provided in Table 1.1 summarizes 
many of these benefits. 

In addition to the benefits listed in Table 1.1,  
epidemiological research studies linking physical activity 
habits and mortality rates have shown lower premature 
mortality rates in physically active people. Pioneer work 
in this area demonstrated that, as the amount of weekly 
physical activity increased, the risk of cardiovascular 
deaths decreased.19 In this study, conducted among 16,936 
Harvard alumni, the greatest decrease in cardiovascular 
deaths was observed in alumni who burned more than 
2,000 calories per week through physical activity.
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Figure 1.4  Death rates by physical fitness levels.

SOURCE: Based on data from S. N. Blair, H. W. Kohl III, R. S. Paffenbarger, Jr., D. G. Clark, K. H. Cooper, and L. W. Gibbons, “Physical 
Fitness and All-Cause Morality: A Prospective Study of Healthy Men and Women,” Journal of the American Medical Association 262 
(1989): 2395–2401.
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Chapter 1  Introduction to Physical Fitness and Wellness  9

in mortality risk when the study participants aban-
doned a sedentary lifestyle and became moderately fit 
(see Figure 1.5).21 The lowest death rate was found in 
people who were fit and remained fit, and the highest 
rate was found in men who remained unfit.

One study looked to specifically compare the efficacy 
of commonly prescribed drugs against the impact of 
regular exercise. The data are based on more than 14,000 
patients recovering from stroke, being treated for heart 
failure, or looking to prevent type 2 diabetes or a second 
episode of coronary heart disease. The study looked at 
the effectiveness of exercise versus drugs on health 

fitness is related to mortality from all causes. These find-
ings showed a graded and consistent inverse relationship 
between physical fitness and mortality, regardless of age 
and other risk factors. 

In essence, the higher the level of cardiorespiratory fit-
ness, the longer the life (see Figure 1.4). The death rate 
from all causes for the low-fit men was 3.4 times higher 
than for the high-fit men. For the low-fit women, the 
death rate was 4.6 times higher than for the high-fit 
women. The study also reported a greatly reduced rate of 
premature deaths, even at moderate fitness levels, which 
most adults can achieve easily. People gain further protec-
tion when they combine higher fitness levels with reduc-
tion in other risk factors such as hypertension, elevated 
cholesterol, cigarette smoking, and excessive body fat.

Additional research that looked at changes in fitness 
and mortality found a substantial (44 percent) reduction 

Table 1.1  Long-Term (Chronic) Benefits of Exercise

Regular participation in exercise

●● improves and strengthens the cardiorespiratory system.
●● maintains better muscle tone, muscular strength, and endurance.
●● improves muscular flexibility.
●● enhances athletic performance.
●● helps maintain recommended body weight.
●● helps preserve lean body tissue.
●● increases resting metabolic rate.
●● improves the body’s ability to use fat during physical activity.
●● improves posture and physical appearance.
●● improves functioning of the immune system.
●● lowers the risk for chronic diseases and illness (including heart disease, stroke, and certain cancers).
●● decreases the mortality rate from chronic diseases.
●● thins the blood so it doesn’t clot as readily (thereby decreasing the risk for coronary heart disease and strokes).
●● helps the body manage cholesterol levels more effectively.
●● prevents or delays the development of high blood pressure and lowers blood pressure in people with hypertension.
●● helps prevent and control type 2 diabetes.
●● helps achieve peak bone mass in young adults and maintain bone mass later in life, thereby decreasing the risk for osteoporosis.
●● helps people sleep better.
●● helps prevent chronic back pain.
●● relieves tension and helps in coping with life stresses.
●● raises levels of energy and job productivity.
●● extends longevity and slows the aging process.
●● improves and helps maintain cognitive function, decreasing the risk for dementia and Alzheimer’s disease.
●● promotes psychological well-being, including higher morale, self-image, and self-esteem.
●● reduces feelings of depression and anxiety.
●● encourages positive lifestyle changes (improving nutrition, quitting smoking, controlling alcohol and drug use).
●● speeds recovery time following physical exertion.
●● speeds recovery following injury or disease.
●● regulates and improves overall body functions.
●● improves physical stamina and counteracts chronic fatigue.
●● reduces disability and helps to maintain independent living, especially in older adults.
●● enhances quality of life: People feel better and live a healthier and happier life.

Epidemiological  Of the study of epidemic diseases.
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