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OBJECTIVES
Students will be able to:
♦ Define key terms related to cardiovascular fitness, muscular fitness, and
flexibility.
♦ Explain the benefits of regular physical activity.
♦ Explain the relationship between cardiovascular fitness and heart disease.
♦ Identify the FITT formula components.
♦ Identify the benefits of resistance training.
♦ Identify the benefits of flexibility.
♦ Identify the components of a workout and the importance of each component.
♦ Identify when the environment is not safe to exercise.
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“Physical Fitness is not only one of the most
important keys to a healthy body, it is the basis
of dynamic and creative intellectual activity.
The relationship between the soundness of the
body and the activities of the mind is subtle
and complex. Much is not yet understood.
But we do know what the Greeks knew: That
intelligence and skill can only function at the
peak of their capacity when the body is healthy
and strong; that hardy spirits and tough minds
usually inhabit sound bodies.”

© Frank Polich/Reuters/CORBIS

—President John F. Kennedy,
“The Soft American,” Sports Illustrated,
December 26, 1960
“It gives you more mental endurance and more energy to think clearly,” said
President Barack Obama. You might think the president was talking about
the newest energy drink on the market, but he was referring to exercise. “He
is quietly confident and competitive” was a description of President Barack
Obama by U. S. Senator Bob Casey, D-Pa. Although it may sound like the way
Mr. Obama ran his marathon election campaign,
Senator Casey was actually describing Obama on the
basketball court. The president commits forty-five to
ninety minutes six days a week for cardio, weights,
and basketball. He has good blood pressure and he
eats fairly well, so President Obama told Men’s Health
magazine that “The main reason I do it is just to
clear my head and relieve me of stress.” The Obama
children stay active with organized sports like soccer
and gymnastics while wife Michelle Obama enjoys
hitting the gym at least three days a week for ninety
minutes doing cardio and lifting weights. The first
lady calls exercise “therapeutic.” The president also
enjoys healthy snacks of nuts, seeds, and raisins. His
vice happens to be an on-again off-again smoking
habit. Perhaps the president will not only be a good
example of living a fit lifestyle, but he might encourage many who may try to quit the smoking habit
alongside him. The White House is, after all, a nonsmoking area.
Before President George W. Bush took office for his
first term, President Clinton was known for jogging
through the streets of Washington. In his first term
President George W. Bush jogged for fitness, but in
his second term he traded in his running shoes for a
mountain bike. The biking allowed him to work his
heart without stressing his knees. President John F.
Kennedy wrote in 1960 that hardy minds and tough
President Obama commits forty-ﬁve to ninety
spirits usually inhabit sound bodies (see quote at the
minutes, six days a week, for cardio, weights, and
beginning of this chapter). In June 2002, the Bush
basketball.
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White House kicked off the ongoing “Healthier U.S. Initiative.” Members of
the Oval Office have a nonpartisan request, which is for Americans to increase
their activity to hopefully decrease the increased prevalence of obesity and
heart disease in America (see Figure 3.3 on page 64). If the president of the
United States finds time to exercise, perhaps our excuse of “I don’t have time”
is not valid.

Why Is Physical Activity Important?
Regular physical activity decreases cardiovascular risk. Clinical, scientific, and
epidemiological studies indicate that physical activity has a positive effect on
the delay in development of cardiovascular disease (ACSM, 2012). In a landmark report in 1996, the Surgeon General recommended that all Americans
accumulate thirty minutes of activity on most, if not all, days of the week. Recent recommendations state that thirty minutes might not be enough (see Figure 3.3 on page 64). The 2010 dietary guidelines recommend most Americans
should bump activity time to sixty minutes daily and up to ninety minutes if
a recent significant weight loss is to be maintained. In 2002, the Institute of
Medicine issued a statement that all Americans, regardless of age, weight, size
and race, should achieve a total of sixty minutes of moderately intense physical activity daily. In December 2003, the National Sports and Physical Education (NASPE) changed the previous recommendation (1998) to be increased
to “at least sixty minutes, and up to several hours of physical activity per day”
for children 5 to 12 years of age.
In 2007 the American College of Sports Medicine (ACSM) and the American
Heart Association (AHA) together released updated physical activity guidelines that emphasize thirty minutes of moderate activity five times weekly
for most Americans. An alternative would be three twenty minute vigorously
intense bouts of activity. Strength training is also recommended. Both ACSM
and AHA endorse recommendations by the Institute of Medicine that in order
to lose weight when these guidelines are already being met, “an increase in
activity is a reasonable component of a strategy to lose weight” (ACSM/AHA,
2007). For individuals that are overweight and want to avoid becoming obese, exercise sessions of forty-five to sixty minutes may be prudent. Formerly obese individuals who are trying to avoid regaining weight should consider up to ninety minutes of
aerobic activity on most days of the week.
NASPE has released physical activity guidelines for infants and toddlers as
well. Infants should interact with parents and caregivers in daily physical activities. They should not be placed in one environment for the whole day, and
they should be given opportunities to encourage the development of movement skills. Toddlers should accumulate at least thirty minutes of structured
activity a day, and at least sixty minutes of unstructured play. “Prevention and
treatment of obesity entails changes in lifestyle that promote physical activity and minimize sedentary behavior, said Nazrat Mirza, MD, pediatrician at
Children’s National Medical Center in Washington, D.C. “Promoting positive
behaviors early on in childhood may lead to persistence of these behaviors in
to adulthood—helping alleviate the problem of obesity.”
In June of 2011, the Institute of Medicine (IOM) released the Early Childhood Obesity Prevention Policies as the first document to recommend strategies to prevent obesity in children under the age of 6 years. The IOM reports
that what happens to children during the first years of life is important to
their current and future health and well-being. Parents and caregivers should
try to keep children active throughout most of the day, feed them a diet rich
in fruits, vegetables, and whole grains and one that is low in calorie-dense, nutrient poor food. Screen time should be limited and a special emphasis should
be placed on adequate sleep especially for those under the age of 3 years old.
In 2008, the U.S. Department of Health and Human Services (DHHS) released new physical activity guidelines for Americans (see Figure 3.1).
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FIGURE 3.1
At-A-Glance: A Fact
Sheet for Professionals

These guidelines are needed because of the importance of physical activity to the health of
Americans, whose current inactivity puts them at unnecessary risk. The latest information shows
that inactivity among American children, adolescents, and adults remains relatively high, and little
progress has been made in increasing levels of physical activity among Americans.
Adults (aged 18–64)
• Adults should do two hours and thirty minutes a week of moderate-intensity, or one hour and
fifteen minutes (seventy-five minutes) a week of vigorous-intensity aerobic physical activity, or
an equivalent combination of moderate- and vigorous-intensity aerobic physical activity. Aerobic
activity should be performed in episodes of at least ten minutes, preferably spread throughout
the week.
• Additional health benefits are provided by increasing to five hours (three hundred minutes) a
week of moderate-intensity aerobic physical activity, or two hours and thirty 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 two or more days per week.
Source: U.S. Department of Health & Human Services

How do we define moderate or vigorous activities? Examples of each follow.
Moderate activities (You can still speak while doing them) are activities like
line dancing, biking with no hills, gardening, tennis (doubles), manual wheelchair wheeling, walking briskly, and water aerobics. Vigorous activities
are aerobic dance or step aerobics, biking hills or going faster than ten miles
per hour, dancing vigorously, hiking uphill, jumping rope, martial arts, racewalking, jogging or running, sports with continuous running such as basket-

FIGURE 3.2
Evidence abounds that
everyone, all ages,
can beneﬁt from an
enhanced quality of
life with regular physical
activity.

Health Benefits of Physical Activity—A Review
of the Strength of the Scientific Evidence
Adults and Older Adults

Children and Adolescents

Strong Evidence
• Lower risk of:
• Early death
• Heart disease
• Stroke
• Type 2 diabetes
• High blood pressure
• Adverse blood lipid profile
• Metabolic syndrome
• Colon and breast cancers
• Prevention of weight gain
• Weight loss when combined with diet
• Improved cardiorespiratory and muscular
fitness
• Prevention of falls
• Reduced depression
• Better cognitive function (older adults)

Strong Evidence
• Improved cardiorespiratory endurance and
muscular fitness
• Favorable body composition
• Improved bone health
• Improved cardiovascular and metabolic
health biomarkers
Moderate Evidence
• Reduced symptoms of anxiety and depression.

Moderate to Strong Evidence
• Better functional health (older adults)
• Reduced abdominal obesity
Moderate Evidence
• Weight maintenance after weight loss
• Lower risk of hip fracture
• Increased bone density
• Improved sleep quality
• Lower risk of lung and endometrial cancers
Source: U.S. Department of Health & Human Services.
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ball, soccer and hockey, swimming laps, and singles tennis. With vigorous
activities it would be difficult to carry on a conversation due to the intensity
of the exercise. Try to do all of these activities for a minimum of ten minutes
at a time. It is important to recognize that moderate activity is beneficial to
everyone, while vigorous activity may not be appropriate for everyone.
Regardless of recommendations, children and adults alike benefit from regular,
consistent physical activity (see Figure 3.2). Choosing to seek opportunities to
move such as walking, biking, swimming, gardening, and other activities can
impact risk of disease as well as quality of life. In this chapter, we will discuss
why you should exercise and give suggestions to help ensure your success.

Cardiovascular Fitness
Cardiovascular fitness refers to the ability of the heart, lungs, circulatory
system, and energy supply system to perform at optimum levels for extended
periods of time. Cardiovascular endurance is defined as the ability of the
body to perform prolonged, large-muscle, dynamic exercise at moderate to
high levels of intensity. The word aerobic means “in the presence of oxygen”
and is used synonymously with cardiovascular as well as cardiorespiratory when
describing a type of exercise.
Complete fitness is comprised of health-related fitness and skill-related fitness. Health-related fitness consists of cardiovascular fitness, muscular
strength, muscular endurance, flexibility, and optimal body composition. The
components of health-related fitness affect the body’s ability to function efficiently and effectively. Optimal health-related fitness is not possible without
regular physical activity. Most health clubs and fitness classes focus primarily
on the health-related fitness components. Skill-related fitness includes agility, balance, coordination, reaction time, speed, and power. These attributes are
critical for competitive athletes. Skill-related fitness is not essential in order to
have cardiovascular fitness, nor will it necessarily make a person healthier. Balance is, however, important for seniors. Staying active helps seniors maintain
strength and balance, which can be critical in avoiding injuries.
Cardiovascular fitness is often referred to as the most important aspect
of physical fitness because of its relevance to good health and optimal performance. Muscular fitness is important because of its effect on efficiency
of human movement and basal metabolic rate. Flexibility is important for
everyone, athletes and non-athletes alike, especially as a person ages. Knowing how to exercise correctly for effectiveness and reduced risk of injury is also
important. Physically active individuals can expect to experience a positive
impact on glucose regulation, blood pressure, blood cholesterol, bone density,
body weight, and their outlook on life. Small amounts of activity for sedentary individuals can have a positive impact on overall health risk. For those
who are overweight or obese, a loss of 5 to 10 percent of body weight can have
a significant impact on body composition and overall health risk.
How important is participation in physical activity in achieving and maintaining good health? Since 1992, the American Heart Association has considered inactivity as important a risk factor for heart disease as high blood

Five components of
health-related ﬁtness:
1. cardiovascular
ﬁtness,
2. muscular strength,
3. muscular
endurance,
4. ﬂexibility, and
5. body composition.
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Exercising with friends can be enjoyable and help to keep you
motivated and committed to your ﬁtness program.
cholesterol, high blood pressure, and cigarette smoking. The U.S. Centers for
Disease Control and Prevention (CDC) and the American College of Sports
Medicine (ACSM) reported that 300,000 lives are lost each year due to inactivity (AHA, 2006). In 1996 the U.S. Surgeon General’s Report made several definitive statements regarding physical activity and its impact on one’s health (see
Figure 3.3). Evidence is mounting that physical activity is an integral part of
good health. Lack of exercise has spawned a whole new field of study termed
inactivity physiology.

How Aerobic Exercise Helps Cardiovascular Fitness
There are many benefits associated with aerobic exercise. When one is aerobically fit, there is an overall reduction in the risk of coronary artery disease,
i.e., stroke, blood vessel diseases, and heart diseases. Related to this reduction,

FIGURE 3.3
1996 U.S. Surgeon
General’s Report:
Physical Activity and
Health

1. Males and females of all ages benefit from regular physical
activity.
2. Significant health benefits can be obtained by moderately
increasing daily activity on most, if not all, days of the
week.
3. Additional health benefits can be gained through greater
amounts of physical activity.
4. Physical activity reduces the risk of premature mortality in
general, and of coronary heart disease, hypertension, colon
cancer, and diabetes mellitus in particular.
5. More than 60 percent of American adults are not regularly
physically active.
6. Nearly half of American youth 12 to 21 years of age are not
vigorously active on a regular basis.
7. People of all ages should try to accumulate thirty minutes of
activity of moderate intensity (e.g., brisk walking) on most, if not
all, days of the week.
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there is a decrease in resting heart rate due to the improved efficiency of the
heart. There is also an increase in stroke volume, which is the amount of
blood pumped from the heart with each heartbeat. A decrease in systolic
blood pressure, which is the highest arterial blood pressure attained during
the heart cycle, and a decrease in diastolic blood pressure, or lowest arterial pressure attained during the heart cycle, also occurs. There is also an increase in collateral circulation, which refers to the number of functioning capillaries both in the heart and throughout the body. Increased capillarization
is an adaptation to regular aerobic activity. Delivery of oxygen to the working
muscles and removal of metabolic wastes is more efficient with increased collateral circulation. In addition to the specific physiological changes just listed,
other benefits of a mental, emotional, and physical nature will increase with
regular aerobic exercise. Some of the potential benefits that have been documented when aerobic fitness levels increase are:
•
•
•
•
•
•
•

a decrease in percent body fat,
an increase in strength of connective tissues,
a reduction in mental anxiety and depression,
improved sleep patterns,
a decrease in the speed of the aging process,
an improvement in stress management,
an increase in cognitive abilities.
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Stress and the Heart
A strong heart will be
more efficient than
a weak heart when
demands are
imposed on it through
stress. Exercise
makes the heart
stronger. Sympathetic
nerve stimulation is
responsible for the
fight-or-flight response
experienced as
a result of emotional
or physical stress. High
ﬁtness levels decrease
the impact of this
stress on the heart.

Heart rate becomes elevated during exercise because of the increase in demand for oxygen in the muscle tissues. Oxygen is attached to hemoglobin
molecules and is transported in the blood. The heart pumps at a faster rate to
meet the increased demand for oxygen. The heart is a muscle, and like other
muscles, it becomes stronger due to the stress of exercise. Through regular
exercise, the heart will increase slightly in size and significantly in strength,
which results in an increased stroke volume. The primary difference is seen
in the increased thickness and strength of the left ventricle wall. As a result

FIGURE 3.4
Planned exercise is
great, but also look for
opportunities to move
throughout your day.
Increase lifestyle activity
with simple things like
taking the stairs instead
of the elevator.

Source: The Activity Pyramid. Copyright © 2003 Park Nicollet Health Innovations, Minneapolis, U.S.A. 1-800637-2675. Reprinted with permission.
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of exercise, blood plasma volume increases, which allows stroke volume to
increase. These two factors will cause resting heart rate to decrease, exercising
heart rate will become more efficient, and there will be a quicker recovery to a
resting heart rate after exercise ceases. Lack of exercise can contribute to many
cardiovascular diseases and conditions, including myocardial infarction,
or heart attack; angina pectoris, a condition caused by insufficient blood
flow to the heart muscle that results in severe chest pain; and atherosclerosis, a build-up of fatty deposits causing blockage within the blood vessel.
Closely associated with the function and efficiency of the heart is the function and efficiency of the circulatory system. Blood flows from the heart
to arteries and capillaries where oxygen is released and waste products are
collected and removed from the tissues. The deoxygenated blood then makes
the return trip to the heart through the venous system (see Figure 3.5). As a
result of aerobic exercise, blood flow to the skeletal muscles improves due to
an increase in stroke volume, an increase in the number of capillaries, and an
increase in the function of existing capillaries. This provides more efficient
circulation both during exercise and during daily activities.
Blood flow to the heart muscle is provided by two coronary arteries that
branch off from the aorta and form a series of smaller vessels. With regular

UPPER BODY
Tissue cells
Systemic (body)
capillaries

O2

CO2

Pulmonary arteries bring
oxygen-poor blood from
the heart to the lungs.

Superior vena cava brings
blood to the heart from
the upper body.

CO2

CO2
Pulmonary (lung)
capillaries

RIGHT LUNG

LEFT LUNG
O2

O2

Left atrium
(upper left
chamber)

Right atrium
(upper right
chamber)

Aorta
Left ventricle
(lower left
chamber)

Right ventricle
(lower right
chamber)

Inferior vena cava brings
blood to the heart from
the lower body.

CO2

O2

Pulmonary veins bring
oxygen-rich blood from
the lungs to the heart.

Systemic (body)
capillaries

Tissue cells
LOWER BODY

FIGURE 3.5
The Route of Blood during Gas Transport
Source: From Biology: Understanding Life by Alters and Alters, © 2006 by Alters and Alters. Reproduced with permission of John Wiley & Sons, Inc.

Personal Fitness

67

aerobic activity, the size of the coronary blood vessels increase and collateral circulation improves. These small blood vessels can supply oxygen to the
cardiac muscle tissue when a sudden block occurs in a major vessel, such as
during a heart attack. Often the degree of developed collateral circulation determines one’s ability to survive a myocardial infarction, or heart attack. It
appears that a regular exerciser might survive a heart attack due to collateral
circulation within the heart, as the smaller collateral vessels take over when
the primary artery becomes occluded, or blocked.
The lungs, air passages, and muscles involved in breathing that supply oxygen and remove carbon dioxide from the body are known as the respiratory
system. During exercise, pulmonary ventilation, which is the movement of
gases into and out of the lungs, increases in direct proportion to the body’s
metabolic needs. At lower exercise intensities, this is accomplished by increases in respiration depth. At higher intensities, the rate of respiration also
increases. Although fatigue in strenuous exercise is frequently referred to as
feeling “out of breath” or “winded,” it appears that the normal capacity for
pulmonary ventilation does not limit exercise performance (McArdle, Katch,
and Katch, 1999). In a normal environment, one inhales sufficient amounts of
oxygen. The breathing limitation is in the efficiency of the oxygen exchange
at the cellular level. The primary benefit of aerobic exercise to the respiratory system
is an increase in strength and endurance of the respiratory muscles, not an increase
in lung volume. Maximal pulmonary ventilation volumes are dependent on
body size (Wilmore and Costill, 1999). Muscles that elevate the thorax such as
the diaphragm are referred to as muscles of inspiration. Muscles of expiration,
including the abdominal muscles, depress the thorax. Regular aerobic training
will result in an increase in both the strength and endurance of these muscles,
and will also result in more efficient respiration.

Aerobic and Anaerobic Exercise

© Carl Southerland, 2012, Shutterstock, Inc.

Aerobic exercise is activity that requires the body to supply oxygen to support performance over a period of time. Aerobic exercise is characterized by
the use of the large muscle groups in a rhythmic mode with an increase in
respiration and heart rate. Aerobic literally means “with oxygen.” Walking,
the most common form of exercise in the United States, is an aerobic activity.
Other aerobic exercises include running, swimming,
biking, cardiokickboxing, rowing, jump-roping, and
any activity that fits the above criteria. As with most
exercise, the rate of energy expenditure varies with
an individual’s skill level and intensity of exercise.
Aerobic activities of low intensity are ideal for the beginning or sedentary exerciser because they can be maintained for a longer period of time and have been shown
to be effective in promoting weight loss and enhancing
cardiovascular health. Many activities are too intense
to be maintained more than a few minutes; these activities are considered anaerobic.
Anaerobic literally means “in the absence of oxygen.” Anaerobic exercise is exercise performed at
intensity levels so great that the body’s demand for
oxygen exceeds its ability to supply it. Anaerobic activities are usually short in duration, high intensity,
and result in the production of blood lactate. The
energy for anaerobic activity is primarily from carbohydrates stored within the muscles, called glycogen, which is in limited supply. Fatigue rapidly
Bicycling is an aerobic exercise that uses the
sets in when glycogen stores are depleted. Examples
large muscle groups in a rhythmic mode with an
of anaerobic activities include strength training,
increase in respiration and heart rate.
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sprinting, and interval training. Sprinting requires so much energy that the
intensity of the activity cannot be maintained for a long period of time.
Anaerobic training can enhance the body’s ability to cope with the effects of
lactic acid and fatigue, thus promoting greater anaerobic fitness.
Interval training has been used for years, but now there is a new name
for it–boot camp. The concept is simple: work for a shorter amount of time,
but work harder. Working with a coach or personal trainer is recommended so
that you also work smarter. Interval training involves high intensity cardiovascular exercise alternating between short rest or active rest periods. People
who tend to get bored just running for 40 minutes often enjoy the variety and
change in routine. The increased challenge of a 40-minute interval workout
means increased energy expenditure. The basic variables manipulated when
designing an interval training program include:
1.
2.
3.
4.
5.

Duration (time/distance) of intervals
Duration of rest/recovery phase
Number of repetitions of intervals
Intensity (speed) of intervals
Frequency of interval workout sessions

Working hard with other people can be motivating due to the supportive
and/or competitive nature in a class. A fringe benefit of interval training is
that you will not only become more aerobically fit, but you might get stronger, faster, and more powerful. The anaerobic energy system is trained as well
as the aerobic energy system in an interval type class. Due to increased caloric
expenditure in a high intensity class, participants may experience weight loss
success. Remember to warm up thoroughly, progress slowly, and stretch after
activity.
Reduce Belly Fat with
Sprints
A 2012 study by
Dr. Steve Boutcher,
University of New
South Wales, reported
in the Journal of
Obesity that one
hour of sprinting (3 20
minute bouts on an
exercise bike) for men
produced the same
visceral (abdominal)
fat loss as continuous
jogging for 7 hours per
week. High intensity
anaerobic work like
sprinting will cause
an increase in muscle
mass whereas low
intensity jogging
typically does not
result in signiﬁcant
muscle mass
increases.

Exercise Prescription, or How to Become FITT
To improve cardiovascular fitness, one must have a well-designed regimen of
cardiovascular exercise. In order for improvement to occur, specific guidelines
must be adhered to when designing a personal exercise program. As will be
discussed later, the following guidelines apply not only to aerobic exercise,
but to other components of physical fitness as well. The FITT acronym is
easy to remember when identifying an appropriate cardiovascular exercise
prescription: frequency, intensity, time, and type.

Frequency
Frequency refers to the number of exercise sessions per week. The American
College of Sports Medicine recommends exercising three to five days per week
at a moderate to vigorous level of intensity.
For individuals with a low level of aerobic fitness, beginning an exercise
program by working out two times a week will result in an initial increase in
aerobic fitness level. However, after some time, frequency and/or intensity
will need to be increased for improvement to continue.

Intensity
Intensity refers to how hard one is working, and it can be measured by several techniques. These techniques include measuring the heart rate (see
Figure 3.6) while exercising, rating of perceived exertion (RPE), and the
talk test. To use heart rate as a measure of intensity, one’s target heart rate
range needs to be calculated before exercising. Target heart rate range
is the intensity of training necessary to achieve cardiovascular improvement
(see Figure 3.7). This target heart rate range indicates what an individual’s
heart rate should be during exercise. Calculation of target heart rate range us-
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FIGURE 3.6
Cardiovascular Exercise Prescription Guidelines Tracking the Heart Rate Response Through a
Typical Cardiovascular Exercise Session.

FIGURE 3.7
Target Heart Rate Zones
for Individuals of Ages
20 through 70. The zones
cover 70–90 percent
of maximum heart
rate, which is indicated
above the zones for
selected ages.
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ing the Karvonen formula is done by multiplying maximum heart rate (220
minus one’s age) by a designated intensity percentage. The American College
of Sports Medicine guidelines for intensity recommends working between 55
and 90 percent of maximum heart rate, or between 50 and 85 percent of heart
rate reserve (maximum heart rate minus resting heart rate). For individuals
who are very unfit, the recommended range is 55 to 64 percent of maximum
heart rate or 40 to 49 percent of heart rate reserve (Pollock, Gaesser, Butcher,
Despres, Dishman, et al., 1998). Use of a heart rate monitor is also useful for
specific heart rate and intensity feedback. Programs can be designed using
heart rate to alleviate boredom and increase efficiency of the workout.
Another technique for measuring exercise intensity is through subjective
self-evaluation of how hard one is working. Gunner Borg designed the Rating of Perceived Exertion Scale (RPE) (see Table 3.1) in the early 1950s.
It is a numbered scale from 6 to 20, with the lowest numbers being “very, very
light” exercise, the highest numbers being “maximal” exercise, and the numbers in between representing a gradual increase in exercise intensity, from low
to high. Using this scale, a rating of 10 corresponds roughly to 50 percent of
maximal heart rate and a rating of 16 corresponds roughly to 90 percent of
maximal heart rate. A person estimates his or her exercise intensity level by
taking into consideration or “perceiving” how they feel, how much sleep they
have had, whether or not they have eaten, whether or not they are ill, and
so on. This scale is a useful tool for estimating exercise intensity when exact
measures are not needed, and it is often used in a clinical setting as well as fitness classes and health clubs. Perceived exertion is also useful when a person
is taking medication that can alter the heart rate.
A third, and probably the easiest, technique to measure exercise intensity is
the talk test. If you are exercising and must laboriously breathe rather than
participate in a conversation, the exercise intensity is too high and training
heart rate has probably been exceeded. Exercise at this intensity will be difficult
to maintain for long periods of time. On the other hand, if you are able to sing,
intensity level is probably insufficient for improvement in your fitness level.

Time
The third factor to be considered when designing a cardiovascular exercise
workout is time, or duration. For benefits to be accrued in the cardiovascular system, exercise duration should be a minimum of twenty minutes of
continuous exercise or several intermittent exercise sessions of a minimum
of ten minutes each. Some beginning exercisers may not be capable of exercising continuously for twenty minutes at a prescribed intenTABLE 3.1 ♦ The Borg RPE Scale
sity. While a minimum of twenty minutes is recommended, a
duration of ten minutes can certainly be beneficial to people
Score
Degree of Exertion
who are at a low fitness level and just beginning an exercise
6
No exertion at all
program. Duration and exercise intensity are interdependent,
7
Extremely light
having an inverse relationship. As exercise effort increases,
8
duration typically decreases. Distance runners exert a moder9
Very light
ate effort for a long period of time, called long slow distance
10
training. Sprinters exert a maximal effort for a brief period of
11
Light
time. Duration at a lower intensity is optimal for beginning
12
exercisers. Exercise intensity levels should remain within rec13
Somewhat hard
ommended guidelines, while maximum duration is only lim14
ited by the participant’s available fuel for energy and mental
15
Hard (heavy)
determination to keep going.
16
17
Very hard
Type
18
Another factor that should be considered in determining a car19
Extremely hard
diovascular exercise prescription is type, or mode, of exercise.
20
Maximal exertion
The choice of exercise modality is up to each individual, but
Source: © Gunner Borg, 1970, 1985, 1998.

one must keep in mind the specific requirements of cardiovascular exercise: use the large muscle groups via continuous and rhythmic movement, and exercise for a duration
of twenty to thirty minutes or more in the target heart rate
range a minimum of three to five times per week. Common
types of aerobic exercise include running, walking, swimming, step aerobics, cross-country skiing, biking, or using a
machine such as a rower, stairstepper, or treadmill. However,
these are certainly not the only types of exercise available.
Any exercise that meets the requirements of intensity and
duration is acceptable. Some sports can provide aerobic exercise, depending on the nature of the sport, the position being played, and the skill level of the player. For example, an
indoor soccer player could get an aerobic workout by playing a game, provided there is constant movement and training heart rate was maintained in the target heart rate range.
Many sports provide an excellent way for people to expend
a lot of energy and burn a significant number of calories,
but the “play some and rest some” nature often prevents
them from being good aerobic exercise. In order to achieve
longterm cardiovascular fitness, it is good to pick a variety
of activities, and to find activities that are pleasurable to the
individual.

Components of an Exercise Session

71

© Val Thoermer, 2012, Shutterstock, Inc.

Personal Fitness

To achieve long-term cardiovascular
ﬁtness, select a variety of activities you
ﬁnd pleasurable.

The sequence of a cardiovascular workout should be as follows: warm-up, easy
optional stretch, workout, cool down, and stretch again with more intensity
for increased flexibility.

Warm-Up

Pre-Stretch
It is important to warm up the muscles that will be used
during the workout. Use caution when stretching prior to
the workout, holding the stretches for a brief time and not
stretching with much intensity. Stretching prior to the workout is optional. Many athletes choose to go through rhythmic limbering, with dynamic movements focusing on functional movement patterns that will be used in the race, sport,
or fitness class rather than holding a static stretch.

Activity
When doing cardiovascular exercise, the aerobic component
should be from fifteen minutes to sixty minutes, depending

© Val Thoermer, 2012, Shutterstock, Inc.

A good cardiovascular workout follows a specific sequence of events. First and
foremost, to prepare the body and increase the comfort level for a cardiovascular workout, a warm-up is crucial. The purpose of the warm-up is to prepare the
body and especially the heart for the more vigorous work to come. The warmup should increase body temperature, increase heart rate, increase blood flow to
the muscles that will be used during the workout, and include some rhythmic
movement to loosen muscles that may be cold and/or tight. A warm-up should
raise the pulse from a resting level to a rate somewhere near the low end of the
recommended heart rate training zone. Beginning vigorous exercise without
some kind of warm-up is not only difficult physically and mentally, but it can
also contribute to musculoskeletal injuries.

It is important to warm up muscles before
stretching.
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"Physical Inactivity
is THE major public
health problem of our
time."
Robert Sallis, MD,
FACSM

on the individual’s fitness level and goals. A gradual increase in intensity and
duration is recommended for beginners. It is important to pay attention to
your body’s signals to slow down or perhaps stop.

Cooldown and Stretch
After an aerobic exercise session, heart rate should be lowered gradually by
slowly reducing the intensity of the exercise. Sudden stops are not recommended and can lead to muscle cramps, dizziness, and blood pooling in the
legs. After a gradual cooldown such as walking, static stretching of the muscle
groups is needed and highly recommended. When muscle core and body core
temperature are elevated, it is an optimal time to stretch for increased flexibility.
Warmer muscle core temperature increases the pliability of the muscle, allowing it to lengthen better.

Principles of Fitness Training—The Rules
There are specific principles that can be applied to any exercise program. Understanding these exercise principles will increase a person’s chance of success
with his/her exercise program.

Overload and Adaptation
The principle of overload and adaptation states that in order for a body system
to become more efficient or stronger, it must be stressed beyond its normal
working level. In other words, it must be overloaded. When this overload
occurs, the system will respond by gradually adapting to this new load and
increasing its work efficiency until another plateau is reached. When this occurs, additional overload must be applied for gain. The cardiovascular system
can be overloaded in more than one way. For example, a person has been
running for a few months and is running a distance of three miles in thirty
minutes. The runner never goes farther than three miles and never runs faster
than a ten-minute per mile pace. For this individual, some techniques of overloading would be: to increase distance, to run the same distance at a faster
pace, or to add hills or sprint segments to the run. In terms of weight training,
any time a person adds more weight to the bench press or increases the number of repetitions, that person is using the principle of overload. In order for
improvements to be realized, overload must occur. The principle of overload and
adaptation applies to muscular strength, cardiovascular and muscular endurance, and flexibility training.

Speciﬁcity
The principle of specificity refers to training specifically for an activity, or isolating a specific muscle group and/or movement pattern one would like to improve. For example, a 200-m sprinter would not train by running long, slow
distances. Likewise, a racewalker would not train for competition by swimming.
Workouts must be specific to one’s goal with respect to the type of exercise,
intensity, and duration. The warm-up should also be specific to a particular
activity. Cross training, defined as using several different types of training, has
recently increased in popularity. The benefits of cross training are to prevent
injury from overuse and to decrease boredom. The principle of specificity does
not negate participation in cross training activities; rather, it indicates that the
primary training protocol should be in one’s chosen activity.

Individual Differences
The principle of individual differences reminds us that individuals will respond differently to the same training protocol. Some individuals may be
what is called a “low responder” to an exercise stimulus. It is not clear why

Personal Fitness
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A Complete Physical Activity Program
There are three principle components to a rounded program of physical activity: aerobic
exercise, strength training exercise, and ﬂexibility training. It is not essential that all three
components be performed during the same workout session. Try to create a pattern that ﬁts
into your schedule and one to which you can adhere. Commitment to a regular physical
activity program is more important than intensity of the workouts. Therefore, choose exercises
you are likely to pursue and enjoy.
ACSM/AHA recent position stand Guideline for adults under 65 states that aerobic training
should be moderate intensity for thirty minutes ﬁve times per week or three times per week
for twenty minutes with vigorous intensity. Remember that if your schedule is tight, it is better
to exercise for a shorter period of time than not at all. Typical forms of aerobic exercise are
walking and running (treadmills), stair climbing, bicycling (bicycle ergometers), rowing, crosscountry skiing, and swimming. Many devices contain combinations of these motions.
For general purposes, strength training should be done two or three times per week. Strength
training is performed with free weights or weight machines. For the purposes of general
training, two or three upper body and lower body exercises should be done. Additionally,
abdominal exercises are an important part of strength training.
Flexibility training is important and frequently neglected, resulting in increased tightness
as we age and become less active. Stretching is most safely done with sustained gradual
movements lasting a minimum of ﬁfteen seconds per stretch. Strive to stretch every day.

individuals vary in response to exercise, but initial fitness level, age, gender,
genetic composition, and previous history will also cause individual responses
to specific activities to differ. Coaches, athletic trainers, and personal trainers
should be especially aware of this principle when designing workouts in order
to achieve maximum performance levels. It is also critical that individuals
realize that body type is genetically determined. Body fat distribution and
metabolism are individual. Lifestyle and activity can affect one’s physique;
however, a large-framed person will never be a small-framed person and vice
versa. Focusing more on enhanced health rather than trying to change one’s
body type is prudent.

Reversibility
The inevitable process of losing cardiovascular benefits with cessation of aerobic activity is known as the reversibility principle. The old adage “if you don’t
use it you lose it” applies here. Physiological changes will occur within the
first two weeks of detraining and will continue for several months. Bed rest
causes this detraining process to greatly accelerate. Consider the muscle atrophy that occurs with disuse when a cast is removed from a body part that has
been immobilized for several weeks. The reversibility principle is clearly the
justification for off-season programs for athletes and immediate initiation of
physical rehabilitation programs for individuals with limited mobility or for
those individuals recovering from injury.

Evaluating Cardiovascular Fitness
There are many ways to measure a person’s level of cardiovascular fitness.
Over time, the body adapts to regular activity by not working as hard when
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given the same workload. An example would be running the mile. A person
may have a goal of running the mile in eight minutes. At first an eight-minute
mile may be a challenge, but with continuous practice, an eight-minute mile
can be achieved, and may actually become easier. The body has adapted by
allowing the pace to be maintained with less apparent effort. Working heart
rate, the heart rate during activity, is lower. Oxygen delivery is increased to
the working muscles. Respiration rate is less as the respiratory muscles become stronger. Muscles become stronger with use, creating ease of movement.
Body composition typically becomes more favorable, which contributes to
efficiency of movement. Powers and Howley have shown that in general twelve to
fifteen weeks of endurance exercise results in a 10 percent to 30 percent improvement
in VO2 Max.
VO2 Max is the nomenclature for maximum oxygen uptake, the measure of the maximum amount of oxygen that an individual can utilize per
minute of physical activity. VO2 Max is expressed as mililiters of oxygen per kilogram of body weight per minute (ml/kg/min). As aerobic capacity increases,
so does VO2 Max. VO2 Max is considered the best indicator of cardiovascular
fitness. Unfortunately, measurement in a laboratory takes time, equipment,
and technicians to administer the tests. Other ways to measure cardiovascular
fitness include:
• 1.5-mile run (see 1.5-mile run activity (Notebook Activity on page 105)
• 1-mile walk (below)
• various submaximal tests on cycle ergometers and treadmills
The Rockport one-mile walk test is often used. See Table 3.2 for the Rockport Fitness test. In order to correctly evaluate cardiovascular fitness, walk the

TABLE 3.2 ♦ Rockport One-Mile Walk Test
Age (years)
Fitness Category 13–19

20–29

30–39

40+

Men
Very Poor

>17:30

>18:00

>19:00

>21:30

Poor

16:01–17:30

16:31–18:00

17:31–19:00

18:31–21:30

Average

14:01–16:00

14:31–16:30

15:31–17:30

16:01–18:30

Good

12:31–14:00

13:01–14:30

13:31–15:30

14:01–16:00

Excellent

<12:30

<13:00

<13:30

<14:00

Very Poor

>18:01

>18:31

>19:31

>22:01

Poor

16:31–18:00

17:01–18:30

18:01–19:30

19:01–22:00

Average

14:31–16:30

15:01–17:00

16:01–18:00

16:31–19:00

Good

13:01–14:30

13:31–15:00

14:01–16:00

14:31–16:30

Excellent

<13:00

<13:30

<14:00

<14:30

Women

Because the one-mile walk test is designed primarily for older or less conditioned individuals, the ﬁtness
categories listed here do not include a “superior” category.
Source: Modiﬁed from Rockport Fitness Walking Test.

Personal Fitness
distance in the shortest amount of time, find your age and corresponding time
and estimated fitness level.
Recovery heart rate is taken after an exercise session is completed, typically for thirty seconds, and multiplied by two for a per minute count. The
higher a person’s level of cardiovascular fitness, the less time it will take after
exercise for the heart rate to return to a pre-exercise level. One minute after
the cessation of exercise, a conditioned male heart rate should have returned
to below 90, and a female heart rate to below 100 beats per minute. Five minutes post exercise, both male and female heart rates should be below 80 beats
per minute. This is an indication not only of one’s fitness level, but also of the
adequacy of a cooldown period.

Muscular Fitness
Muscular fitness includes two specific components: muscular strength and
muscular endurance. Muscular strength is the force or tension a muscle or
muscle group can exert against a resistance in one maximal effort. Muscular
endurance is the ability or capacity of a muscle group to perform repeated
contractions against a load, or to sustain a contraction for an extended period
of time. In February 2002 ACSM released a new position stand regarding resistance training progression. The position stand reported that everyone would
benefit from resistance training two to three days per week, working eight to
ten muscle groups with one to two sets of eight to twelve repetitions. For more
information, these statements can be found on the ACSM Web site listed at
the end of this chapter.
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“Fitness isn’t just for
highly skilled athletes.
It is for all of us. It’s our
natural state of being,
particularly when
we are young. Being
out of shape is really
being out of sorts with
ourselves.”
—Kenneth H. Cooper,
M.D.,
The Aerobics Way

Top Ten Reasons to Work Your Muscles
1. Gain lean body mass and lose body fat. For each pound of muscle you gain, you’ll burn
35 to 50 more calories daily.
2. Get strong. Extra strength makes it easier to carry suitcases and accomplish some daily
activities, such as lifting children or groceries.
3. Build denser bones. Weight training can increase spinal bone mineral density by
13 percent in six months.
4. Reduce risk of diabetes. Weight training can boost glucose utilization in the body by
23 percent in four months and lower the likelihood of developing diabetes.
5. Fight heart disease. Strength training reduces harmful cholesterol and lowers blood
pressure.
6. Beat back pain. In a twelve-year study, strengthening the low-back muscles had an
80 percent success rate in eliminating or alleviating low-back pain.
7. Move easier. Weight training can ease arthritis pain and strengthen joints, so you feel
fewer aches.
8. Improve athletic ability. Whatever your sport, strength training may improve proﬁciency
and decrease risk of injury.
9. Feel younger. Even men and women in their 80’s and 90’s can make signiﬁcant gains in
strength and mobility with weight training.
10. Boost your spirits. Strength training reduces symptoms of anxiety and depression and instills
greater self-conﬁdence.
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Beneﬁts of Muscular Fitness
Several physiological adaptations occur as a result of resistance training. Strength gains can be seen within the first six weeks, with little or no change
in muscle size, and are attributed to neural changes. These changes include
decreased activation of antagonistic muscles, learning how to perform the
activity, changes in activation of the motor unit, improved recruitment patterns of muscle fibers, change in the gain of the muscle spindle and Golgi
tendon organ, and reduction in the sensitivity of force-producing limiting
factors.
As strength training activities continue, hypertrophy, or an increase in
the size of the muscle fibers, occurs (see Figure 3.10 on page 82). Another
result from training is an increase in the amount of energy available for contraction. Carbohydrates are stored in the form of glycogen in the muscle
and can be used as the primary energy source for contraction. These muscle
glycogen stores increase as a result of training. Bone and connective tissue also undergo changes with resistance training, including an increase in
bone matrix, an increase in bone mineral density, and an increase in
mass and tensile strength of ligaments and tendons. These increases help
prevent injury and decrease the chance of development of osteoporosis after
middle age. More muscle mass increases an individual’s basal metabolic rate,
which is why weight training is excellent for “dieters,” or those wanting to
reduce their percentage of body fat. “An increase in one pound of muscle
elevates basal metabolic rate by approximately 2–3 percent” (Powers and
Dodd, 2009).
Along with the physiological adaptations previously discussed come benefits that improve the quality of one’s life. These benefits of muscular fitness
include:
•
•
•
•
•
•
•
•
•
•

an increase in muscular strength,
power and endurance,
a higher percentage of muscle mass,
improved posture,
increased metabolic rate,
improved ease of movement,
increased resistance to muscle fatigue,
increased strength of tendons, ligaments, and bones,
decreased risk of low back pain,
increased energy and vitality.

Importance of the Core Musculature
in Functional Movement
An important new buzzword in the group fitness and personal training field
is functional movement. Functional movement is exercise based on reallife movement. The actions done by an athlete in his/her sport are functional.
Functional movement usually involves gross motor, multi-planar, multi-joint
movements which place demand on the body’s core—from the hips to the
sternum. The core involves the muscles of the abdomen, back, and hips (listed
below). Functional exercises (medicine ball warm-up, full squat with military
press, wood choppers) attempt to incorporate as many variables as possible
(balance, multiple joints, multiple planes of movement). This is in contrast to
weight training for a specific muscle group such as the biceps brachai when
doing a biceps curl. It is important to stabilize the pelvis, train the core muscles, align the spine, and achieve muscle equity to use functional movement
when exercising. A strong core reduces the risk of injury and increases the efficiency
of movement. Training the core can lead to an increase in balance and coordination, as well as gains in strength, power, and endurance.

Personal Fitness

What Makes Up the “Core”?
• Pelvic floor muscles—The pelvic floor muscles run collectively
from the pubic bone to the tailbone. Contraction of these muscles
contributes to spinal stability, which is the foundation from which we
move.
• Abdominal wall—The rectus abdominus, the internal and external
obliques, and the transverse abdominus together are responsible
for spinal flexion, extension, and rotation, as well as for assisting in
stabilization.
• Back muscles—The erector spinae and multifidus produce spine
extension, lateral flexion, and rotation. The interconnections of these
muscles help contribute to stability of the lower back and pelvis.
• Hip muscles—The adductor and abductor muscles of the hip, when
in balance, provide optimum stability and mobility to the hip and
lumbopelvic area.
• Lats and glutes—Both of these muscle groups attach to the spine or
pelvis, so each has an important role in the stability and mobility of the
trunk.
These muscle groups make up the “core” and play an important role in core
stabilization, muscle balance, and proper alignment, as well as strength and
flexibility (see Figures 3.8a and 3.8b).

Effective Training
The following are general definitions regarding the use of weight training for
developing an exercise protocol to increase muscular endurance (Cissik, 1998).
• Frequency refers to how often one should lift, with the
recommendation being three nonconsecutive days per week.
• Load defines the amount of weight lifted. This will vary with each
individual, with the recommended amount being a weight that
will allow twelve to fifteen repetitions with good form. If form is
compromised, the load should be decreased.
• Repetition is simply the performance of a movement from start to
finish one time.
• Set is the specific number of repetitions performed without resting.
Twelve to fifteen repetitions per set are recommended while performing
two to three sets of each exercise. Each exercise session should contain
eight to ten different exercises, with at least one being a full-body
exercise.
• Recovery is the amount of time between each set. Thirty seconds is
considered the optimum amount; however, taking more time is not
detrimental.
• Repetition-maximum (also called one rep max) is the maximum
amount of weight that can be lifted one time without compromising
form.
• Intensity is the stress level of the exercise and is expressed as a percent
of a one repetition-maximum. The recommended intensity level is less
than 70 percent of a one repetition-maximum.

Training for the Best Results
The exercise prescription for developing muscular strength is more intense
than for endurance. The number of repetitions decreases from eight to one,
with the number of sets increasing from three to five. The percent of the one
repetition maximum that should be lifted increases to 80 to 100 percent. Due
to the increase in intensity, the rest period is extended, lasting three to five
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Frontalis
Flexor digitorum
superficialis

Obicularis oculi
Temporoparietalis

Palmaris longus
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radialis

Zygomaticus
Masseter

Extensor carpi
radialis longus

Sternocleidomastoid
Trapezius

Biceps brachii
Triceps brachii
Serratus anterior

Pectoralis major
Latissimus dorsi

Brachioradialis
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Pronator teres

Rectus abdominis

Extensor carpi
radialis longus

Gluteus medius

Extensor digitorum
Abductor pollicis
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Iliopsoas
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Tensor fasciae
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Adductor longus
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Rectus femoris
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Sartorius
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Gastrocnemius
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Extensor digitorum
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FIGURE 3.8a
Major Anterior Muscles in the Human Body
Source: Kendall/Hunt Publishing Company.
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Occipitalis
Temporoparietalis
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Flexor digitorum
superficialis

Gluteus medius
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Biceps femoris
Semitendinosus
Semimembranosus
Gracilis
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Calcanean tendon
(Achilles tendon)

FIGURE 3.8b
Major Posterior Muscles in the Human Body
Source: Kendall/Hunt Publishing Company.
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minutes. Exercise prescription will vary depending on one’s goals and objectives for training
(see Figure 3.9 p. 81).
Muscle soreness often accompanies resistance
training and will occur at various times during
the training process. Muscle soreness that begins late in an exercise session and continues
during the immediate recovery period is known
as acute muscle soreness. This soreness will last
only a brief period of time and is typically gone
within twenty-four hours, while delayed-onset
muscle soreness begins a day or two after the
exercise session and can remain for several days.
Eccentric contraction seems to be the primary
cause of delayed-onset muscle soreness. According to Wilmore and Costill (1999), the causes of
Always focus on correct form when doing resistance
delayed-onset muscle soreness include structural
exercise.
damage to muscle cells and inflammatory reactions within the muscles. Muscle soreness can be prevented or minimized by:
reducing the eccentric component of muscle action during early training, starting training at a low intensity and gradually increasing it, or beginning with a
high-intensity, exhaustive bout, which will cause much soreness initially, but
will decrease future pain. During delayed-onset muscle soreness, strength production is reduced by as much as 50 percent during the first five days and a
reduction in strength can occur for as long as fourteen days. The best technique
for prevention of delayed-onset muscle soreness is to maintain an appropriate
training program. Diet supplements of vitamin E, an antioxidant, may also help
to reduce damage to muscle fiber membranes (Evans, 2000).
As with any type of training program, watch for signs of over-training
called burn-out. With muscular fitness training, these indicators include a
decrease in physical performance, weight loss, increase in muscle soreness,
increase in resting heart rate, sleeplessness, nausea after a workout, constant
fatigue, and decreased interest in exercise.

True or False? Weight Training Myths
1. Myth: Weight training causes one to lose flexibility.
Fact: Resistance training will increase muscle size, but it does not
necessarily make one less flexible. In fact, proper strength
training can actually increase flexibility when a full range of
motion is used.
2. Myth: Resistance training or “spot reducing” is beneficial in reducing
deposits of fat from specific areas on the body, such as in the
hips, thighs, and waist.
Fact: Resistance training focuses on the muscles used. Fat is not removed from one area of the body by working the muscles in
that area. Creating a caloric deficit consistently, through diet,
exercise, or a combination of both, loses fat. The location of
fat deposits is determined genetically. The majority of women
tend to be “pears” with fat deposits collecting on the hip and
thigh region. The majority of men tend to be “apples” with fat
deposits collecting around the torso. Abdominal fat has been
shown to indicate an increased health risk.
3. Myth: Fat will be converted to muscle with resistance training.
Fact: Fat is not converted to muscle with exercise, nor is muscle
converted to fat through disuse. Muscle cells and fat cells are
different entities. The size of muscle cells can be increased
with resistance training. Fat cell size is increased with sedentary living combined with a poor diet.

Personal Fitness

Preparation:
■ Establish goals. Why do you want to weight
train? Your goals will affect the way you train.
■ Don’t train on an empty stomach; fuel your
body and brain before working out with a
healthy snack.
■ Consume a balanced diet daily.
■ Stay hydrated with water before, during, and
after the workout.
■ Dress properly in loose clothing and wear
non-slip athletic shoes.
■ Commit to a regularly scheduled training
time weekly for best results.
■ Get instruction in a safe, effective, and
balanced program.
■ Adjust the weight machine to your body
height.

Lifting:
■ Always warm up; try ten minutes of
cardiovascular activity or calisthenics
followed by joint-speciﬁc movements for the
body parts you will target.
■ Progress slowly; use common sense when
overloading.
■ Work all the major muscle groups; avoid
focusing on just one or two areas of the body.
■ Consider balance—working opposing muscle
groups (biceps-triceps, hamstring-quadriceps,
lower backabdominals).
■ Work the larger muscle groups ﬁrst,
progressing to the smaller muscles.
■ Complete multi-joint exercises before doing
singlejoint exercises (squats before leg curls).
■ Keep the weights as close to the body as
required for proper form and technique.
■ Use a full range of motion for each exercise.
■ Make sure stretching needs are appropriate
to the individual; only stretch the muscle, not
the ligaments or joint
capsule.
■ Maintain good
posture throughout
each movement.
■ Movement should be
slow and controlled,
with a smooth rhythm.
■ Breathe, exhaling on
the exertion phase.
■ Avoid breath holding
during heavy lifting.
(a) Standing

FIGURE 3.9
Beginning Strength Training Guidelines
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■ Expect some soreness; excessive muscle
soreness may be a sign of overuse or injury.
■ Allow forty-eight hours of recovery for a
particular body part after heavy lifting; light
activity is ﬁne during recovery.
■ Get plenty of rest, water, and good nutrition
to allow for muscle repair and recovery.
■ Enlist a workout buddy to help with
technique, motivation, and safety.
■ Use a workout log to track your progress,
recording weight, sets, and repetitions.

Safety:
■ Learn the rules at your facility.
■ Don’t overtrain; listen to your body.
■ Never sacriﬁce form for additional repetitions
or weight.
■ When squatting, maintain a natural lordotic
curve in your spine; descend until the thighs
are parallel to the ﬂoor.
■ Use collars or other locking devices to keep
the plates on the bars when using free
weights.
■ Use experienced spotters for heavy lifting.
■ Always lift free weights with a partner.
■ Avoid locking out or hyperextending any
joints while lifting.
■ Don’t lift if you are too fatigued to maintain
good form.

Etiquette:
■ Practice good weight room etiquette; don’t
drop or bang the weights.
■ Always re-rack free weights.
■ Use a towel to wipe equipment when you are
done at an exercise station.
■ Be considerate of others who are waiting to
use the equipment.

(b) Beginning Squat

(c) Advanced Full Squat
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4. Myth: Dietary supplements will make one bigger and stronger.
Fact: A balanced diet and hard work in the weight room will increase muscle size and strength. Most dietary supplements will
only cause the manufacturer’s wallet to become bigger. Often
when a person spends money on a supplement believing that
supplement to work, the placebo effect might result in some
apparent short-term improvement.
5. Myth: Performance-enhancing drugs such as steroids, growth hormones, diuretics, and metabolism boosters will help make one
fit.
Fact: These drugs are extremely dangerous and potentially fatal.
They can contribute to aesthetic changes, but can also have a
negative impact on health. Some fitness enthusiasts have lost
their lives searching for a short-cut to health by using supplements.
6. Myth: Women will become masculine in appearance by participating
in resistance training activities.
Fact: Masculinity and femininity are determined through hormones, not through resistance training. Resistance training
will cause an increase in muscle tone, which is perceived to
increase the attractiveness of both males and females.
7. Myth: Kids should not weight train.
Fact: Pre-adolescent children can and should use their body as resistance. Swinging on the monkey bars or climbing a tree are
good examples of using one’s body as resistance; push-ups,
sit-ups, and tumbling activities are also great. Teaching 11- to
13-year-olds proper technique and form lifting light weight
with proper supervision helps lay a strong foundation for future training. Proper training can improve flexibility, as well as
strengthen muscles and the skeletal structure. Body composition and self-esteem are also usually enhanced with a training program, which can be a positive outcome with childhood
obesity on the rise.

Flexibility
Can you touch your toes? Think of how much your flexibility has changed in
the last ten years. How much more will it change in the next ten years? Truly,
if you don’t stretch or if you are not active, flexibility will be lost. Why is this
a concern? Loss of flexibility with age or injury can greatly affect a person’s
quality of life. Simple activities such as putting on your socks, or bending to

PRE-TRAINING

Skin
Adipose
tissue
(fat)

POST-TRAINING

Muscle
tissue

FIGURE 3.10
Changes in Body Composition from Combined Aerobic and Strength Training Program
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Yoga is gaining in popularity in the United States. Most forms of
yoga encourage the buildup of heat within the body to facilitate
movement and internal focus. Relaxation is a common goal of most
yoga participants, yet most experience enhanced ﬂexibility and
increased strength as a fringe beneﬁt. One style of yoga, Bikram
yoga, advocates practicing yoga in rooms with temperatures as high
as 105 degrees. The premise is that the heat will allow the tendons,
ligaments, and muscles to loosen up more and stretch further. A
common yoga truism is that even steel, when heated hot enough,
will bend.

© Alex Saberi, 2012, Shutterstock, Inc.

lift a toddler can be painful or worse, impossible. Individuals who are active
tend to be more flexible simply because they tend to use a full range of motion
in their activity. Active individuals are also more likely to engage in healthenhancing behaviors. Several factors can have an impact on the amount of
flexibility a person can achieve, including gender, age, genetic composition,
activity level, muscle core temperature, and previous or current injury. Old
injuries often hamper flexibility for adults later in life, therefore affecting future activity.
Flexibility and balance are a concern for the aging
population. Non-impact activities such as tai chi and
yoga are gaining in popularity with all ages, both of
which are appropriate to the aging population.
Flexibility is defined as the range of motion
around a joint. Flexibility is also specific to individual joints. For instance, an individual may have
complete range of motion in the wrist but be very
limited or stiff in the shoulder. An individual could
be very flexible on the right side of the body, and
inflexible on the left side. Flexibility exercises should
be included in all exercise programs regardless of the
objectives. The benefits of maintaining flexibility include having the ability to perform daily activities
Strengthening and stretching the back with
without developing muscle strains or tears and becobra.
ing able to participate in sports with enhanced performance. Consider a swimmer who increases shoulder flexibility is able to reach further, pull more water, and thus swim faster.
The athlete, whether serious about competition or a weekend recreator,
will have a greater ability to perform particular sports skills with an increased
range of motion. Consider a football coach encouraging his receivers to bench
press as much as possible. That receiver can be very strong in the weight room;
however, if he cannot apply that strength on the football field, he will not be
an effective player. Athletes should train for functional strength. A wide
receiver should train to jump high and extend from his shoulders to catch a
pass. Strength without flexibility is limiting. It is especially important to include flexibility exercises in a muscular fitness workout. Flexibility also helps
to prevent injuries through a reduction in strains and muscle tears.
Stretching exercises are identified through three specific categories: ballistic, static, and PNF.
1. Ballistic stretching involves dynamic movements, or what is
commonly referred to as “bouncing.” Ballistic stretching is not
recommended for the general population as a means to improve
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Time, Inc reported
(Aug. 5, 2002) that
tai chi is the perfect
exercise for seniors.
Tai chi is an ancient
martial art involving
graceful movement
performed
slowly with great
concentration and
focus on breathing.
The atmosphere is
non-competitive,
and participants
are encouraged to
progress at their own
pace. The Oregon
Research Institute
reports that studies
show older men and
women who are
inactive yet relatively
healthy attain
many beneﬁts from
participation in tai chi.

flexibility. An exception is athletes who have ballistic movement in their
sport. This type of stretch actually stimulates receptors in the muscle that
are designed to help prevent injury due to over-extending the muscle.
Thus, the ballistic stretch can cause the muscle to contract rather than
relax, and can contribute to muscle soreness. A more appropriate type
of muscular stretching for the general population is identified as static
stretching.
2. Static stretching involves slowly moving the joint to the point of mild
discomfort in the muscle and maintaining that angle for approximately
thirty seconds before allowing the muscle to relax. The entire procedure
should be repeated several times for maximum benefit. As previously
noted, a warmup is highly recommended prior to stretching for injury
prevention and to facilitate the stretch. A warm environment and a
warm muscle will greatly enhance the stretch. If the stretch hurts the
muscle or the joint, then stop. Learn to distinguish between the mild
tensions needed to overload from pain, indicating a potential injury.
3. A third type of stretching activity is called proprioceptive
neuromuscular facilitation or PNF. This activity requires a
partner to provide resistance. The basic formula for this activity
is to isometrically resist against a partner using the muscle groups
surrounding a particular joint, causing contraction, and then relaxing
the same muscle group. For example, in stretching the hamstring,
both the hamstrings and the quadriceps will be contracted and then
relaxed. This contraction and relaxation process will increase the
range of motion in the hamstrings. When stretching with a partner,
communication is essential to avoid injury to the joint.

When You Should Not Exercise
Injuries
Although injuries do occur during exercise, the benefits of regular exercise
far out-weigh the risk of injury. In most cases, proper training, clothing, and
equipment will prevent injuries. Avoiding injury requires common sense and
moderation. One should not attempt to self-diagnose, nor try to “train through
the pain.” Pain is a signal that something is wrong, and activity should be
stopped until the source of the pain is identified and a trained medical professional can advise you. Some common injuries resulting from exercise include
joint sprains, muscle strains, and other musculoskeletal problems. Knowing
how to treat an acute, or immediate, injury is important (see Table 3.3). RICE
most injuries, such as a twisted ankle: Rest, Ice, Compression, and Elevation.

RICE
R—Rest the injured limb, preventing further injury.
I—Ice will help reduce swelling by reducing circulation and easing
pain. Apply ice in thirty-minute periods several times per day. A
Styrofoam cup with frozen water can be used as an ice rub. A bag of
frozen peas also works well!
C—Compression will help reduce swelling and ﬂuid collection at the
injury site. An elastic bandage works well to wrap the injured limb.
E—Elevating the injured limb will reduce swelling. Ideally, raise the
injured area above the heart. Placing the injured area on pillows on
a stool is helpful.
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Table 3.3 ♦ Reference Guide for Exercise-Related Problems
Injury

Signs/Symptoms

Treatment*

Bruise (contusion)

Pain, swelling, discoloration

Cold application, compression, rest

Dislocations,
fractures

Pain, swelling, deformity

Splinting, cold application, seek medical
attention

Heat cramps

Cramps, spasms and muscle
twitching in the legs, arms, and
abdomen

Stop activity, get out of the heat, stretch,
massage the painful area, drink plenty of ﬂuids

Heat exhaustion

Fainting, profuse sweating, cold/
clammy skin, weak/rapid pulse,
weakness, headache

Stop activity, rest in a cool place, loosen clothing,
rub body with cool/wet towel, drink plenty of
ﬂuids, stay out of heat for two to three days

Heat stroke

Hot/dry skin, no sweating,
serious disorientation, rapid/
full pulse, vomiting, diarrhea,
unconsciousness, high body
temperature
Pain, tenderness, swelling, loss of
use, discoloration

Seek immediate medical attention, request help
and get out of the sun, bathe in cold water/
spray with cold water/rub body with cold towels,
drink plenty of cold ﬂuids

Muscle cramps

Pain, spasms

Stretch muscle(s), use mild exercises for
involved area

Muscle soreness
and stiffness

Tenderness, pain

Mild stretching, low-intensity exercise, warm bath

Muscle strains

Pain, tenderness, swelling, loss of
use

Cold application, compression, elevation, rest,
heat after thirty-six to forty-eight hours (if no
further swelling)

Shin splints

Pain, tenderness

Cold application prior to and following any
physical activity, rest, heat (if no activity is
carried out)

Side stitch

Pain on the side of the abdomen Decrease level of physical activity or stop
below the rib cage
altogether, gradually increase level of ﬁtness

Tendinitis

Pain, tenderness, loss of use

Joint sprains

Cold application, compression, elevation, rest,
heat after thirty-six to forty-eight hours (if no
further swelling)

Rest, cold application, heat after forty-eight
hours

*Cold should be applied three or four times a day for ﬁfteen to twenty minutes. Heat should be applied three times a day for ﬁfteen to twenty
minutes.

Of course, using proper equipment, wearing proper clothing and shoes,
and practicing correct technique are essential for injury prevention. Weightbearing forms of exercise will obviously cause more stress on the joints, but
also have benefits that non-weight-bearing activities do not have, such as increasing strength of the bones and other connective tissues.

Proper Footwear
It many seem trivial, but proper footwear is critical to success in weight bearing exercise. Shoe technology has come a long way in the past decade. Sportspecific shoes are highly recommended to avoid injury and to enhance performance. Unfortunately, the consumer pays for the research and technology, as
well as the logo on the shoes. A good cross trainer shoe is the way to go if you
like to do a variety of activities. Cross trainers are not, however, recommended
for aerobic dance or running. Running shoes are also not appropriate for “studio activities” such as aerobic dance, step aerobics, BOSU activities, as well
as court activities like tennis or racquetball. Running shoes have little lateral
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How to Buy Athletic Shoes
For many aerobic activities, good shoes are
What to Look for When You Buy Running Shoes
the most important purchase you’ll make. Take
Firm heel counter for
the time to choose well. Here are some basic
Well-molded Achilles
hindfoot stability
guidelines:
pad prevents irritation
of
Achilles
tendon
■ Shop for shoes in the late afternoon, when
Flared heel
your feet are most likely to be somewhat
Well-padded tongue
for stability
swollen—just as they will be after a workout.
prevents extensor
and beveled
■ For walking shoes, look for a shoe that’s
tendinitis and irritation
or rounded
lightweight, ﬂexible, and roomy enough for
of dorsum of foot
heel for
quick roll-off
your toes to wiggle, with a well-cushioned,
Laces not too long
curved sole; good support at the heel; and
so they stay tied
an upper made of a material that breathes
longer
Soft, raised
(allows air in and out).
heel wedge
High, rounded
■ For running shoes (see the ﬁgure), look for
to absorb
toe box (at least
good cushioning, support, and stability. You
impact at
1½” high) prevents
should be able to wiggle your toes easily,
heel strike
subungual hematomas
but the front of your foot shouldn’t slide from
Flexible midsole
(“black toes”)
side to side, which could cause blisters. Your
helps prevent Achilles
toes should not touch the end of the shoes
tendon problems
because your feet will swell with activity.
Studded sole absorbs shock and
Allow about half an inch from the longest toe
provides traction in mud and snow
to the tip of the shoe.
■ For racquetball shoes, look for reinforcement
at the toe for protection during foot drag. The sole should allow minimal slippage. There should be
some heel elevation to lessen strain on the back of the leg and Achilles tendon. The shoe should
have a long throat to ensure greater control by the laces.
■ For tennis shoes, look for reinforcement at the toe. The sole at the ball of the foot should be well
padded because that’s where most pressure is exerted. The sides of the shoe should be sturdy, for
stability during continuous lateral movements. The toe box should allow ample room and some
cushioning at the tips. A long throat ensures greater control by the laces.
Don’t wear wet shoes for training. Let wet shoes air dry, because a heater will cause them to stiffen or
shrink. Use powder in your shoes to absorb moisture, lessen friction, and prevent fungal infections. Break
in new shoes for several days before wearing them for a long-distance run or during competition.
Source: Canadian Podiatric Sports Medicine Academy.

support and the higher flared heel can actually cause a person participating in
step aerobics to be more prone to twisting an ankle or knee joint. Some steps
also have a rubber top which can grip the waffle sole of the running shoe and
increase the risk of injury.
In any athletic shoe, fit and comfort are of the utmost importance. It is worth
going to a store staffed by knowledgeable personnel. Often they can give you
good insight into the type of shoe that is most appropriate for your foot and
your gait.
Christopher McDougall’s 2009 publication Born to Run started a discourse
between runners regarding what is the best way to run—wearing $160.00
state-of-the-art running shoes or running barefoot? The barefoot crowd claims
that a barefoot runner has a more natural gait, striking with the mid or forefoot first. Shoes with cushioning and a high heel cause the runner to strike
the ground with the heel first. Vibram’s successful FiveFingers brand popularized the minimalist shoe movement in California and first-place runners in
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marathons have been seen wearing them. Barefoot
runners using the FiveFingers shoe can “feel” the
road and may run with a more natural gate and yet
still have protection from irritants on the ground
like small shards of glass. There are 2 categories of
minimalist shoes—the FiveFingers type that fits
snug on your foot, and a minimalist running shoe
(a cross between a traditional running shoe and being barefoot) which has just a bit of structure and
support. If you decide to try the minimalist route,
progress slowly and use caution. (Ellingson, Linda,
The Basics of Barefoot/Minimalist Running, Jan. 2012,
REI expert advice online.)

Environmental Conditions

Proper footwear is critical to success in weight
bearing exercise. Sport-speciﬁc shoes help
prevent injury and enhance performance.

Take into consideration environmental conditions such as temperature, air
pollution, wind-chill, altitude, and humidity that can affect one’s health
and safety. Dressing appropriately is important when exercising in extreme
weather conditions.
When exercising in the cold weather, layering of clothes is advised. There
are new fabrics that can wick away moisture from the body better than fabrics such as wool, polypropylene, and cotton. Avoid cotton as a base layer in
cold weather because if it gets wet with perspiration it will stay wet and make
you colder. The Dupont company pioneered such a fabric called ComfortMax
(Powers and Dodd, 2009). This is an advantage because moisture from perspiration can be transferred away (called “wicking”) from the body, allowing
evaporation to occur. This type of fabric is excellent as a first layer when skiing, jogging, or hiking in cold weather. Outer layers are ideally a waterproof
shell that has mesh or zippered compartments to “breathe” and can be peeled
off as needed. It is advisable to limit exercise time in extremely cold weather
to avoid hypothermia.
Exercising in the heat can be a challenge (see Figure 3.11). It is important to acclimate to the heat and
Guidelines for Exercising in the Heat
humidity, especially when moving from an area that
1. Stay hydrated with cool water (cool
is cool and arid. Gradually increase duration and inwater is absorbed best in the gut) before,
tensity when exercising in a new type of environment.
during and after activity.
Especially in the Southern states, heat injuries are a
2. Dress appropriately in clothes that can
real concern. Heat cramps, heat exhaustion, and
wick moisture away from the body.
heat stroke can all occur with prolonged exposure
3. Limit exposure time.
to the heat. Heat stroke is a life-threatening condition,
4. Exercise with a buddy, or let someone
and necessitates hospitalization. Heat exhaustion is
more common, with individuals typically suffering
know your plan and stick to it.
from dehydration. In order for the body to effectively
5. Wear lightweight sunglasses for eye
cool, evaporation of sweat needs to occur. In a humid
protection against sun glare, dust and
environment when perspiration drips off of a person, evapodebris in the air. (Important if you exercise
ration is not occurring, and therefore cooling is not taking
near a construction site or near traffic.)
place. A hot and humid environment is especially risky
6. Exercise in the coolest time of the day if
to the very young, the old, and those with low cardiopossible.
vascular fitness levels.
7.
Stop activity if you experience nausea,
Heat injuries are much less likely to occur if a perdizziness, or extreme headache.
son is adequately hydrated. Proper hydration is nec8. Monitor your heart rate, staying within
essary for the body to function properly. Water aids
your target heart rate zone.
in controlling body temperature, contributes to the
9. Check the heat index to make sure it is
structure and form of the body, and provides the liquid environment for cell processes. When the thirst
safe to exercise.
mechanism is activated, dehydration has already begun. It is important to pre-hydrate, drink before thirst
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Figure 3.11
Heat and Humidity Chart
Apparent temperature (what it feels like)

Relative Humidity

Air temperature (F°)
70°
75°
0%
64°
69°
10%
65°
70°
20%
66°
72°
30%
67°
73°
40%
68°
74°
50%
69°
75°
60%
70°
76°
70%
70°
77°
80%
71°
78°
90%
71°
79°
100%
72°
80°
Apparent temperature:
90°–105°
105°–130°
130° and above

80°
85°
90°
95°
100°
105°
110°
115°
73°
78°
83°
87°
91°
95°
99°
103°
75°
80°
85°
90°
95°
100°
105°
111°
77°
82°
87°
93°
99°
105°
112°
120°
78°
84°
90°
96°
104°
113°
123°
135°
79°
86°
93°
101°
110°
123°
137°
151°
81°
88°
96°
107°
120°
135°
150°
82°
90°
100°
114°
132°
149°
85°
93°
106°
124°
144°
86°
97°
113°
136°
88°
102°
122°
91°
108°
Heat stress risk with exertion:
Heat cramps and heat exhaustion possible.
Heat cramps or heat exhaustion likely; heat stroke possible.
Heat stroke highly likely with continued exposure.

To determine the risk of exercising in the heat, locate the outside air temperature on the top horizontal scale and the relative
humidity on the left vertical scale. Where these two values intersect is the apparent temperature. For example, on a 90°F day with
70 percent humidity, the apparent temperature is 106°F. Heat cramps or heat exhaustion are likely to occur, and heat stroke is
possible during exercise under these conditions.
Source: Adapted from U.S. Department of Commerce, National Oceanic and Atmospheric Administration, Heat index chart, in Heat wave: A major
summer killer. Washington, D.C.: Government Printing Office, 1992.

occurs, and especially drink before exercising. The standard recommendation
is to drink at least eight eight-ounce glasses of water a day. Exercise increases
the body’s demand for water due to an increase in metabolic rate and body
temperature. Therefore, this amount should be increased. Drinking water every waking hour is a good habit for individuals who exercise on a regular basis.
Hydration is very critical in a humid environment. Before, during, and after
aerobic exercise, increase the amount of water consumed. Water is necessary
for the efficient functioning of the body; thus, the importance of hydration cannot
be overstated. Electrolyte levels, especially calcium, sodium, and potassium, are
critically important in muscle contraction and should also be carefully maintained. This may be accomplished through re-hydrating with sports drinks.
Sports drinks are useful for glycogen replacement when the duration of an
activity is sixty to ninety minutes or longer or if the athlete is in a tournament
with multiple events.

Hyponatremia
Avoiding dehydration is critical when exercising, especially in the heat and
high humidity. There is, however, a possibility of over-hydration, which can
be just as critical. Due to the popularity of marathon and triathlon training
programs, more people are participating in longer road races. There are more
marathon walkers than ever before. A walker can be on the course for a much
longer time than a runner—perhaps six or seven hours. If the walker is hydrating the entire time, it is possible to over-hydrate. This over-hydration can
lead to a condition called hyponatremia, also called water intoxication.
Hyponatremia is characterized by a low sodium concentration in the blood.
Hyponatremia is seen in some medical conditions such as certain forms of
lung cancer. Exercise-associated hyponatremia involves excess ADH (antidiuretic hormone) being secreted from the pituitary gland. The longer a person
sweats, the higher the risk of hyponatremia due to lost electrolytes. Hyponatremia can be life-threatening, and unfortunately the hyponatremia symp-
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Adverse Effects of Dehydration
Exercise in the heat can be extremely dangerous, depending on exercise intensity, ambient
temperature, relative humidity, clothing, and state of hydration (water content of the body).
Although some forms of heat injury can occur prior to signiﬁcant weight loss due to sweating,
the table in this box shows how weight loss during exercise can be a predictor of some of the
dangers associated with exercise in the heat. The loss of body weight during exercise in the
heat is simply due to water loss through sweating. Thus, prolonged, profuse sweating is the ﬁrst
warning signal of impending dehydration.
% Body
Weight
Loss

Symptoms

% Body
Weight
Loss

0.5

Thirst

6.0

2.0

Stronger thirst, vague discomfort,
loss of appetite
Concentrated blood, dry mouth,
reduced urine output
Increased effort required during
exercise, ﬂushed skin, apathy
Difficulty in concentrating

8.0

3.0
4.0
5.0

10.0
11.0

Symptoms
Impaired temperature regulation,
increased heart rate
Dizziness, labored breathing during exercise,
confusion
Spastic muscles, loss of balance, delirium
Circulatory insufficiency, decreased
blood volume, kidney failure

Source: From Total Fitness and Wellness, 5th Edition, by Powers and Dodd, Benjamin Cummings Publishers.

toms mimic the symptoms of heat illness (fatigue, light headedness, nausea,
cramping, headache, dizziness). If you treat a hyponatremia victim the same
way you would a heat illness victim, you could accelerate their decline. The
best way to avoid hyponatremia, or dehydration for that matter, is to be aware
of fluid loss and fluid intake. After approximately sixty minutes of activity, it
is best to rehydrate in part with sports drinks that contain electrolytes such
as sodium and chloride. It is also prudent to eat a normal diet including saltcontaining foods unless you are restricted by your physician from sodium in
your diet. When competing in races, avoid ingesting aspirin, ibuprofen, or
acetaminophen, which can interfere with kidney functioning. As with other
things in life, balance is the key.

Illness
Use common sense when ill. If you have cold symptoms with no fever, then
possibly a light workout might make you feel better. If fever is present, you
have a headache, extreme fatigue, muscle aches, swollen lymph glands, or if
you have flu-like symptoms, then bed rest is recommended. Marathon efforts
of high intensity and long duration have been shown to temporarily suppress
the immune system. Mild to moderate exercise has been shown to enhance
the immune system and to reduce risk of respiratory infections (ACSM, 1989).

Common Sense Concerns for Outside Activity
• Lightning—DO NOT exercise if there is lightning in the area. Stay
indoors.
• Air pollution—When the air quality is poor, exercise early in the
morning, later in the evening, or preferably indoors, especially for those
with lung or heart disease. Pay attention to air pollution alerts. Avoid
high traffic areas.
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• Allergens—Check weather reports for pollen counts, and avoid
outdoor vigorous exercise when the pollen count is high.
• Night exercise—It is common for some to walk, jog, or bike on the
shoulder of roads. Drivers need to use caution; sometimes the glare
from oncoming traffic can obscure visibility. However, night exercisers
must be responsible and make themselves more visible at night:
1. Use a flashlight.
2. Dress in white clothing—there is an amazing difference in visibility
between gray and white shirts at night.
3. Wear a reflective vest or reflective arm bands.
4. Walk in a well-lit, safe area if possible.
5. Be safe, be aware of your surroundings, and use common sense.
6. Don’t go alone; go with friends or borrow a dog if you don’t have your
own.
7. Carry ID with you.
8. Do NOT let headphones distract you from traffic or safety concerns.
9. Use flashing lights that can be attached to a belt or arm band.
10. Remember when walking to face the oncoming traffic if possible.
11. Let someone know your route and expected time back.
12. Be aware that drivers may have difficulty seeing you at twilight.
Use common sense when environmental conditions are significant!

The Biggest Risk to Exercise Is Not Starting!
If you’re interested
in training for a 5K
or 10K fun run, visit
Smart Coach at
runnersworld.com.
You will ﬁnd a
beginning runner’s
training guide that
includes free advice
according to your
personal ﬁtness and
training level.

The internal conditions of the body before and during exercise are even more
crucial than exercising with the proper external conditions. Eating a regular
meal immediately before exercising will usually result in poor performance,
stomach cramps, and sometimes even vomiting. The days of a steak and potato pre-game meal are gone. It is important to fuel your body with high
quality protein, low fat, and high complex carbohydrate foods prior to competition; however, even more important is fueling your body on a daily basis.
Everyday good nutrition will cause an athlete to perform better in practice, thereby
optimizing training that may result in a better performance in competition. This is
also sound advice for non-athletes trying to stay active. The recommendations
for individuals involved in a regular exercise program are: 55 to 60 percent
of total calories consumed should be from carbohydrates, 25 to 30 percent
from fat, and 12 to 15 percent from protein. Individuals who are involved in
a high-intensity muscular training program should consume a higher amount
of protein and less fat for muscle growth and maintenance. Adequate hydration is also critical and can make a difference in the quality of exercise and
performance.
Staying active has clearly been shown to enhance a person’s quality of life.
Exercise is for everyone; it is never too early or too late to start.
Most people know that they would benefit from participating in an exercise
program, but for many it is difficult to get started. Find an activity you enjoy.
Make a plan. Write it down. Get a workout buddy. Start slowly, and listen to
your body. Pain is usually a signal that something is wrong. The old adage
‘no pain, no gain’ can cause beginners to become frustrated. Balance activity,
leisure time, and rest each week. With consistency, activity can have a positive
impact on reducing risk for many conditions associated with too little activity,
called hypokinetic conditions. And most importantly, you should experience
increased stamina, enthusiasm, and enhanced mental well-being in your daily
life.
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Contacts
American College of Sports Medicine
(ACSM)
http://www.acsm.org/index.asp
American Council of Exercise
Cardiovascular Fitness Facts
www.acefitness.org/fitfacts/fitfacts_list.
cfm#1
American Running Association
http://www.americanrunning.org
American Heart Association
www.americanheart.org/statistics/
American Heart Association Web site for
tips, health facts, a personal trainer,
and more
www.justmove.org/fitnessnews
American Medical Association
http://www.ama-assn.org
Centers for Disease Control and
Prevention
http://www.cdc.gov/nccdphp/sgr/
mm.thm
National Institute of Arthritis and
Musculoskeletal and Skin Diseases
http://www.healthfinder.gov/
National Institute for Health Web site for
lowering blood pressure.
http://www.nhlbi.nih.gov/hbp/

Fitness Fundamentals
http://www.hoptechno.com/book11.htm
President’s Council on Physical Fitness
and Sports
The Link Between Physical Activity and
Morbidity and Mortality
http://www.cdc.gov/nccdphp/sgr/
mm.htm
Tucker Center—Women in Sport
http://www.kls.coled.umn.edu/crgws/
Results from the President’s Council on
Physical Fitness
http://www.girsite.org/Html/nike2.htm
Shape Up America!
http://www.shapeup.org
Excellent current information regarding
osteoporosis treatment and
prevention.
www.osteo.org/osteo.html
www.nhlbi.nih.gov
www.healthfinder.gov
www.medlineplus.gov
www.nutrition.gov
www.fitness.gov
UCBerkelyWellnessLetter.com
Women’s Health womenshealth.gov
exercisemedicine.com

President’s Council on Physical Fitness
and Sports

Activities
Notebook Activities
Safety of Exercise Participation: PAR-Q and YOU
Calculating Your Activity Index
Karvonen Formula
Developing an Exercise Program for Cardiorespiratory Endurance
Assessing Your Current Level of Muscular Endurance
Check Your Physical Activity and Heart Disease I.Q.
Assessing Cardiovascular Fitness: Cooper’s 1.5-Mile Run

Name ________________________ Section______________ Date______________
NOTEBOOK ACTIVITY
Safety of Exercise Participation: PAR-Q and You
(A Questionnaire for People Aged 15 to 69)
Regular physical activity is fun and healthy, and increasingly more people are starting to become more active every day.
Being more active is very safe for most people. However, some people should check with their doctor before they start
becoming much more physically active.
If you are planning to become much more physically active than you are now, start by answering the seven questions
in the box below. If you are between the ages of 15 and 69, the PAR-Q will tell you if you should check with your doctor
before you start. If you are over 69 years of age, and you are not used to being very active, check with your doctor.
Common sense is your best guide when you answer these questions. Please read the questions carefully and answer each
one honestly: Check YES or NO.
YES
❏
❏
❏
❏
❏
❏
❏

NO
❏ 1. Has your doctor ever said that you have a heart condition and that you should only do physical activityrecommended by a doctor?
❏ 2. Do you feel pain in your chest when you do physical activity?
❏ 3. In the past month, have you had chest pain when you were not doing physical activity?
❏ 4. Do you lose your balance because of dizziness, or do you ever lose consciousness?
❏ 5. Do you have a bone or joint problem that could be made worse by a change in your physical activity?
❏ 6. Is your doctor currently prescribing drugs (for example, water pills) for your blood pressure or heart
condition?
❏ 7. Do you know of any other reason why you should not do physical activity?

If

YES to one or more questions

you

answered

Talk with your doctor by phone or in person BEFORE you start becoming much more physically active
or BEFORE you have a fitness appraisal. Tell your doctor about the PAR-Q and which questions you
answered YES.
• You may be able to do any activity you want—as long as you start slowly and build up gradually. Or,
you may need to restrict your activities to those that are safe for you. Talk with your doctor about the
kinds of activities you wish to participate in and follow his/her advice.
• Find out which community programs are safe and helpful for you.

NO to all questions
If you answered NO honestly to all PAR-Q questions, you can be reasonably sure that you can:
• start becoming much more physically active—begin slowly and build up gradually.
This is the safest and easiest way to go.
• take part in a fitness appraisal—this is an excellent way to determine your basic fitness so
that you can plan the best way for you to live
actively.

DELAY BECOMING MUCH MORE ACTIVE:
• if you are not feeling well because of a temporary illness
such as a cold or a fever—wait until you feel better, or
• if you are or may be pregnant—talk to your doctor before
you start becoming more active.
Please note: If your health changes so that you then answer
YES to any of the above questions, tell your fitness or health
professional. Ask whether you should change your physical activity plan.

Informed Use of the PAR-Q: The Canadian Society for Exercise Physiology, Health Canada, and their agents assume no
liability for persons who undertake physical activity, and if in doubt after completing this questionnaire, consult your
doctor prior to physical activity.
You are encouraged to copy the PAR-Q but only if you use the entire form.
Note: If the PAR-Q is being given to a person before he or she participates in a physical activity program or a fitness appraisal, this
section may be used for legal or administrative purposes.
I have read, understood and completed this questionnaire. Any questions I had were answered to my full satisfaction.
Name ____________________________________________________
Signature _________________________________________________ Date _______________________________________________
Signature of parent ________________________________________ Witness ________________________________________
or Guardian (for participants under the age of majority)
© Canadian Society for Exercise Physiology
Supported by:
Health
Santé

Sociétè canadienne de physiologie de l’exercice

Canada

Canada

Source: Physical Activity Readiness Questionnaire (PAR-Q). © 2002. Used with permission from the Canadian Society for
Exercise Physiology. www.csep.ca.
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NOTEBOOK ACTIVITY
Calculating Your Activity Index
Frequency: How often do you exercise?
If you exercise:

Your frequency score is:

Less than 1 time a week
1 time a week
2 times a week
3 times a week
4 times a week
5 or more times a week

0
1
2
3
4
5

Duration: How long do you exercise?
If your total duration of exercise is:

Your duration score is:

Less than 5 minutes
5–14 minutes
15–29 minutes
30–44 minutes
45–59 minutes
60 minutes or more

0
1
2
3
4
5

Intensity: How hard do you exercise?
If exercise results in:

Your intensity score is:

No change in pulse from resting level
Slight increase in pulse from resting level
Slight increase in pulse and breathing
Moderate increase in pulse and breathing
Intermittent heavy breathing and sweating
Sustained heavy breathing and sweating

0
1
2
3
4
5

Multiply your three scores:
Frequency ____________ × Duration ____________ × Intensity ____________ = Activity index ____________
To determine your activity index, refer to the following table:
If your activity index is:

Your estimated level of activity is:

Less than 15
15–24
25–40
41–60
Over 60

Sedentary
Low active
Moderate active
Active
High active
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NOTEBOOK ACTIVITY
Karvonen Formula
Determining Target Heart Rate Zone (THRZ)
Take your resting heart rate early in the morning before you rise, counting for sixty seconds. Use your index
and middle finger to palpate either your carotid (neck) or radial (wrist) artery. It is best to do this three different times and then average the three resting heart rates.
Finding your target heart rate zone is beneficial so that you can determine at any given time during a
workout how hard your heart is working. This gives you feedback that helps you construct a proper workout
that matches your goals. Working out with intensity high enough to bring the heart rate above the minimum
threshold is important to attain cardiovascular benefits of exercise.

EXAMPLE:
AGE: 20 yr. old RESTING HEART RATE: 68 bpm
Formula for calculating Maximum Heart Rate (Max HR)
220 – age (in years) = Maximum Heart Rate

Example
220 − 20 = 200 beats per minute (bpm)

Formula for calculating Heart Rate Reserve
Max HR – Resting HR = Heart Rate Reserve

Example
200 − 68 = 132 beats per minute

Formula for calculating Threshold of Training HR
HR Reserve × 60%
Plus Resting HR = Threshold of Training HR

Example
132 × .60 = 80 bpm
80 + 68 = 148 bpm

Formula for calculating the Upper Limit of the THRZ
HR Reserve × 85%
Plus Resting HR = Upper Limit for the THRZ

Example
132 × .85 = 112
112 + 68 = 180 bpm

The target zone for this 20-year-old with a resting HR of 68 bpm is 148 − 180 bpm.
Divide these numbers to get a 10-second working heart rate 24–30 bpm/10 sec
Your age: ______________ Your Resting HR ______________ bpm
Max HR = 220 − ______________ = ______________
Max HR − RHR = HR Reserve ______________ − ______________ = ______________
HR Reserve × 60% + RHR = Minimum Threshold
______________ × .60 = ______________ + ______________ = ______________
HR Reserve × 85% + RHR = Upper Limit
______________ × .85 = ______________ + ______________ = ______________
Your target heart rate zone is ______________ bpm (60%) to ______________ bpm (85%)
Now, divide these numbers by 6 to determine your working heart rate for 10 seconds ____________ bpm/10 sec
to __________ bpm/10 sec
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NOTEBOOK ACTIVITY
Developing an Exercise Program for Cardiorespiratory Endurance
Goals: Identify three goals you want to accomplish as a result of this program. Goals should be accomplished
by the end of the semester.
1.

2.

3.

Activities: Identify three different activities you will perform.
1.
2.
3.
Duration: Fill in an amount of time for each exercise session and activity.
Activity
Duration
1.
2.
3.
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NOTEBOOK ACTIVITY
Assessing Your Current Level of Muscular Endurance
Push-up Test:
Men should use the standard push-up position with hands shoulder-width apart and feet on the floor. Women
may modify the standard push-up position by putting their knees on the floor. Complete as many push-ups
as possible without stopping, and evaluate your performance according to the following.
MEN

WOMEN

Age

20s

30s

40s

50s

Age

20s

30s

40s

50s

Good

40

36

30

27

Good

38

33

27

22

Fair

35

30

25

22

Fair

32

27

22

18

Poor

30

25

21

18

Poor

27

22

18

15

Curl-up Test:
Begin by lying on your back, arms by your sides with palms down and on the floor and fingers straight. Your
knees should be bent at about ninety degrees, with your feet twelve inches away from your buttocks. To perform a curl up, curl your head and upper back upward, keeping your arms straight. Slide your fingers forward
along the floor until you touch the back of your heels. Then curl back down until your back and head reach
the floor. Palms, feet, and buttocks remain on the floor the entire time. Perform as many curlups as you can
in one minute without stopping to rest, and evaluate your performance according to the following.
WOMEN

MEN
Age

20s

30s

40s

50s

Age

20s

30s

40s

50s

Good

25

25

25

25

Good

25

25

25

25

Fair

22

22

21

19

Fair

22

21

20

15

Poor

13

13

11

09

Poor

13

11

06

04
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NOTEBOOK ACTIVITY
Check Your Physical Activity and Heart Disease I.Q.
Test how much you know about how physical activity affects your heart. Mark each statement true or false.
See how you did by checking the answers on the back of this sheet.
1. Regular physical activity can reduce your chances of getting heart disease.

T

F

2. Most people get enough physical activity from their normal daily routine.

T

F

3. You don’t have to train like a marathon runner to become more physically fit.

T

F

4. Exercise programs do not require a lot of time to be very effective.

T

F

5. People who need to lose some weight are the only ones who will benefit from
regular physical activity.

T

F

6. All exercises give you the same benefits.

T

F

7. The older you are, the less active you need to be.

T

F

8. It doesn’t take a lot of money or expensive equipment to become physically fit.

T

F

9. There are many risks and injuries that can occur with exercise.

T

F

10. You should consult a doctor before starting a physical activity program.

T

F

11. People who have had a heart attack should not start any physical activity program.

T

F

12. To help stay physically active, include a variety of activities.

T

F

Source: Department of Health and Human Services, National Institutes of Health.
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Answers to the Check Your Physical Activity and Heart Disease I.Q. Quiz
1.

True.

Heart disease is almost twice as likely to develop in inactive people. Being physically inactive is a risk
factor for heart disease along with cigarette smoking, high blood pressure, high blood cholesterol,
and being overweight. The more risk factors you have, the greater your chance for heart disease.
Regular physical activity (even mild to moderate exercise) can reduce this risk.

2.

False.

Most Americans are very busy but not very active. Every American adult should make a habit of
getting thirty minutes of low to moderate levels of physical activity daily. This includes walking,
gardening, and walking up stairs. If you are inactive now, begin by doing a few minutes of activity
each day. If you only do some activity every once in a while, try to work something into your routine
everyday.

3.

True.

Low- to moderate-intensity activities, such as pleasure walking, stair climbing, yardwork, housework,
dancing, and home exercises can have both short- and long-term beneﬁts. If you are inactive, the
key is to get started. One great way is to take a walk for ten to ﬁfteen minutes during your lunch
break, or take your dog for a walk every day. At least thirty minutes of physical activity everyday
can help improve your heart health.

4.

True.

It takes only a few minutes a day to become more physically active. If you don’t have thirty minutes
in your schedule for an exercise break, try to ﬁnd two ﬁfteen-minute periods or even three tenminute periods. These exercise breaks will soon become a habit you can’t live without.

5.

False.

People who are physically active experience many positive beneﬁts. Regular physical activity gives
you more energy, reduces stress, and helps you to sleep better. It helps to lower high blood pressure
and improves blood cholesterol levels. Physical activity helps to tone your muscles, burns off calories
to help you lose extra pounds or stay at your desirable weight, and helps control your appetite.
It can also increase muscle strength, help your heart and lungs work more efficiently, and let you
enjoy your life more fully.

6.

False.

Low-intensity activities—if performed daily—can have some long-term health beneﬁts and can
lower your risk of heart disease. Regular, brisk, and sustained exercise for at least thirty minutes,
three or four times a week, such as brisk walking, jogging, or swimming, is necessary to improve the
efficiency of your heart and lungs and burn off extra calories. These activities are called aerobic—
meaning the body uses oxygen to produce the energy needed for the activity. Other activities,
depending on the type, may give you other beneﬁts such as increased ﬂexibility or muscle strength.

7.

False.

Although we tend to become less active with age, physical activity is still important. In fact, regular
physical activity in older persons increases their capacity to do everyday activities. In general,
middle-aged and older people beneﬁt from regular physical activity just as young people do. What
is important, at any age, is tailoring the activity program to your own ﬁtness level.

8.

True.

Many activities require little or no equipment. For example, brisk walking only requires a comfortable
pair of walking shoes. Many communities offer free or inexpensive recreation facilities and physical
activity classes. Check your shopping malls, as many of them are open early and late for people
who do not wish to walk alone, in the dark, or in bad weather.

9.

False.

The most common risk in exercising is injury to the muscles and joints. Such injuries are usually caused
by exercising too hard for too long, particularly if a person has been inactive. To avoid injuries, try to
build up your level of activity gradually, listen to your body for warning pains, be aware of possible
signs of heart problems (such as pain or pressure in the left or mid-chest area, left neck, shoulder, or
arm during or just after exercising, or sudden light-headedness, cold sweat, pallor, or fainting), and
be prepared for special weather conditions.

10.

True.

11.

False.

You should ask your doctor before you start (or greatly increase) your physical activity if you have
a medical condition such as high blood pressure, have pains or pressure in the chest and shoulder,
feel dizzy or faint, get breathless after mild exertion, are middle-aged or older and have not been
physically active, or plan a vigorous activity program. If none of these apply, start slow and get
moving.
Regular physical activity can help reduce your risk of having another heart attack. People who
include regular physical activity in their lives after a heart attack improve their chances of survival
and can improve how they feel and look. If you have had a heart attack, consult your doctor to be
sure you are following a safe and effective exercise program that will help prevent heart pain and
further damage from overexertion.

12.

True.

Pick several different activities that you like doing. You will be more likely to stay with it. Plan shortterm and long-term goals. Keep a record of your progress, and check it regularly to see the progress
you have made. Get your family and friends to join in. They can help keep you going.
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NOTEBOOK ACTIVITY
Assessing Cardiovascular Fitness: Cooper’s 1.5-Mile Run
(Please note: If you are not comfortable with the run, use the Rockport Fitness test found in Table 3.2 on
page 74.)
This test is optimally done on a track for six laps.
Prior to testing, get a good night’s rest, drink water, and try to choose a time of day when the weather is
agreeable. If you cannot run the entire test, you may walk-run as best you can. It may be advisable to practice
running a 1.5-mile distance prior to testing to determine a reasonable pace for you. Use a stopwatch for accuracy in timing. The objective of this test is to complete the six laps as quickly as possible.
Warm up first.
Run; note time.
Recover, stretch, drink water.
Fitness Categories for Cooper’s 1.5-Mile Run Test to Determine Cardiorespiratory Fitness
Age (years)
Fitness Category

13–19

20–29

30–39

40–49

50–59

60+

Men
Very poor
Poor
Average
Good
Excellent
Superior

>15:30
12:11–15:30
10:49–12:10
9:41–10:48
8:37–9:40
<8:37

>16:00
14:01–16:00
12:01–14:00
10:46–12:00
9:45–10:45
<9:45

>16:30
14:46–16:30
12:31–14:45
11:01–12:30
10:00–11:00
<10:00

>17:30
15:36–17:30
13:01–15:35
11:31–13:00
10:30–11:30
<10:30

>19:00
17:01–19:00
14:31-17:00
12:31–14:30
11:00–12:30
<11:00

>20:00
19:01–20:00
16:16–19:00
14:00–16:15
11:15–13:59
<11:15

Women
Very poor
Poor
Average
Good
Excellent
Superior

>18:30
16:55–18:30
14:31–16:54
12:30–14:30
11:50–12:29
<11:50

>19:00
18:31–19:00
15:55–18:30
13:31–1554
12:30–13:30
<12:30

>19:30
19:01–19:30
16:31–19:00
14:31–16:30
13:00–14:30
<13:00

>20:00
19:31–20:00
17:31–19:30
15:56–17:30
13:45–15:55
<13:45

>20:30
20:01–20:30
19:01–20:00
16:31–19:00
14:30–16:30
<14:30

>21:00
20:31-21:31
19:31–20:30
17:31–19:30
16:30–18:00
<16:30

Times are given in minutes and seconds. (> = greater than; < = less than)
From Cooper, K. The aerobics program for total well-being. Bantam Books, New York, 1982.

Date ______________ Temperature ______________ Relative Humidity ______________
Location of test ______________________________________
Finish time __________________________________________
Fitness category ______________________________________
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