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An Introduction by
RADM Raymond C. Smith

Membership in the Naval Special Warfare (NSW) community requires
an extracrdinarily hich level of total body physical fitness, A combination of
muscular strength, flexibility and cardiovascular fitness 1s essential to carry
cut assigned missions, '

To tramn most effectively for these physically demandine tasks, SEALs
and others within the NSW community need clear. concise. and authoritative
cuidance on physical fitness training regimens. This manual. The Navy SEAL
Physical Fitness Guide. has been written to meet this need, '

The authors of this comprehensive guide, physicians and physioloeists,
were chosen because of their special qualifications in the arca of physical
fitness and their knowledge of the NSW and SEAL community, Then
expertise ensured the guide would be written with the unique requirements of
the NSW community in mind, and that our goal of expandine the individual
Navy SEALs knowledge of attaimming and retaining a high level of fitness
would be achieved.

| commend The Navy SEAL Physical Fitness Guide as a superb source
of information, Following the advice in this guide will enable SEALs and
other members of the NSW community (o prepare for the physically
demanding missions to which thev are assigned in the future.
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Introduction

The Navy SEAL Physical Fitness Guide has

been preparerl for the SEAL m1‘111111|.11:11t3,r with several goals in mind. Qur
objective is to provide you, the operator, with information to help:

¢

¢

*

\ 4

Enhance the physical ahilities required to perform Special
Operations mission-related physical tasks;

Promote long-term cardiovascular health and physical fitness;
Prevent injuries and accelerate return to duty;

Maintain physical readiness under deployed or embarked
environments.

If this guide is able to achieve those goals, it will be a major success.
Being a SEAL is a tough job and requires enormous physical strength and
stamina. Injuries, both chronic and acute are occupational hazards, but there
are training measures and precautions that can be used to decrease the
incidence of these injuries. Understanding the basies of physical fitness can
rn a long way to achieving these goals.

Physical fitness is typically considered a set of characteristics that
people gain through various physical efforts. In fact, physical fitness consists
of a variety of measurable components, some of which are skill-related and
others which are health-related. The components of physical fitness are
presented in Table [-1.
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Table I-1. Skill- and Health-Related Components of
Physical Fithess

Skill-Related Health-Related
Agility Cardiorespiratory endurance
Balance Muscular endurance
Coordination Muscular strength
Speed Body composition
Power Flexibility

Reaction time

Definitions for each of these components/terms are provided in
Chapter 1: Overview of Physical Fitness; all are extremely important in
SEAL training. Because these components are measurable, it is clear that
there are levels of physical fitness which can range from very low to
exceptionally high. Moreover, a wide range may exist across particular
components within an individual. For example, a person may have
exceptional cardiorespiratory endurance, but have very poor flexibility. Thus,
a high level in one component does not translate into high physical fitness.
A highly fit person should achieve a high level in each of the health-related
components for protection of health. However, for SEAL training, components
of both skill and health-related groups are requisite. This guide should help
you achieve a more favorable balance among the various components, and
serve as a resource for you in the future.



Chapter 1
Overview of
Physical Fithess

This chapter will introduce terms and definitions
commonly used to measure or define fitness levels, and other terms
associated with athletic training. Terms such as aerobic and anaerobic will
be appearing throughout this fitness guide and various training techniques
to optimize fitness will be discussed in greater detail in subsequent chapters,
We suggest that you take some time to familiarize yourself with the terms
and concepts in this chapter as this will greatly enhance your ability to apply
the information provided in the remaining chapters.

Exercise Physiology

Exercise physiology is a branch of science which studies how the body
regponds and adapts physically to exercise training or to an acute bout of
physical exertion. Such information is used for designing physical education,
fitness and athletic programs. Physical fitness includes cardiopulmonary

endurance, hody composition, muscular strength and endurance, and
flexibility.

Definitions and Terminology

Following are some commonly used exercize physioclogy terms and
their definitions. You will come across many of these terms in subseguent
chapters.
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Aerobic: A process of producing energy that requires oxygen.

Aerobic Capacity: Total or maximal amount of aerobic work that can he
done.

Aerobic Metabolism: Most of the energy needed to support exercise that
goes beyond 3 minutes is provided by aerobic or oxidative energy metaho-
lism. In other words oxygen is required to produce energy.

Agility: Ability to change physical position with speed and accuracy.

Anaerobic: A process of producing energy that does not require the pres-
ence of oxvgen.

Anaerobic Capacity: Total or maximal amount of anaerobiec work that can
be done,

Anaercobic Glycolysis: A process of hreaking down glveogen stores without
oxygen; lactate (lactic acid} is the by-product of this process.

Anaerobic Metabolism: A type of energy metabolism that does not require
DXVEerl,

Anaerobic Threshold: Transition point when aerobic metabolism can no
longer meet the energetic demands, and energy from sources independent of
oxygen are required. This is also the work rate at which blood lactate con-
centrations start to increase during graded exercise.

Adenosine Triphosphate (ATP). Energy released from food is stored in
the muscle in the form of ATE. When ATP is broken down energy is
released,

Balance: Ability to maintain equilibrium when stationary or while moving.

Cardiorespiratory Fitness: Ability of the heart, lung and blood vessels to
transport oxygen and to remove waste products from the exercising muscle.

Concentric Contraction: Shortening of the muscle as it develops tension.
This type of exercise is sometimes also known as “positive exercise”,

Coordination: Ability to use the senses, such as sight, along with the func-
tioning of a set of muscle groups to complete an activity accurately. For
example: hand-eye coordination during rifle shooting.

Dynamic Exercise: Alternate contraction and relaxation of a skeletal mus-
cle or muscles causing partial or complete range of movement through a
joint.

4 Overview of Physical Fitness



Eccentric Contraction: Involves the lengthening of a muscle as it develops
tension and is also known as “negative exercise”. Eccentric contractions are
used when resisting gravity as i1s the case in walking down hill or down
stairs.

Electrocardiogram (ECG): A tracing that shows the electrical activity of
the heart.

Ergometer: Instrument used to measure work and power.
Ergometry: Measurement of work and power during exercise.

Exercise: Planned, structured, and repetitive movements performed to
improve or maintain components of physical fitness. The components
include eardiorespiratory fitness, muscle strength and endurance, flexibility
and body composition (see [ntroduction).

Fartlek Training: An unstructured type of interval training for speed-
work.

Flexibility: Controlled range of motion of a specific joint. The range 15 a
function of elasticity of the tendons, lizaments, and surrounding soft tissue.
Control iz a function of strength at each degree of motion, especially at the
end ranges.

Glycogen: A form of carbohydrates that is stored in the liver and in mus-
cles for energy,

Glycolysis: Breaking down of simple sugars into simpler compounds
{chiefly pyruvate and lactate) for energy. This process is anaerohic.

Glycolytic: Pertaining to or promoting glycolysis.
Heart Rate;: Number of heart beats per minute.

Interval Training: Very intense exercise bouts are alternated with rest or
periods of low intensity exercise. Exercise during intervals is typically
anaerabic.

Isokinetic: Contraction of a musecle or muscle group which results in joint
movement at a constant angular velocity. For example: the arm stroke dur-
ing free style swimming.

Isometric (Static): Muscle contracts without shortening or lengthening
such that tension is developed but no muscular work is performed; energy is
lost as heat. There is no joint movement during this type of exercise.

Isotonic (Dynamic): Muscle contracts and maintains constant tension by
lengthening or shortening.

Lactic Acid (lactate): A by-product of anaerobic metabolism.
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Ligament: A band of fibrous tissue that connects bone to bone or bone to
cartilage so as to strengthen joints.

Maximal Oxygen Uptake (VOgy., ..} A measure of aerobic fitness: the
maximal rate of oxygen uptake, and therefore aerobic energy utilization
during exercise. Typically expressed as liters per minute or milliliters per
kilogram (kg) body weight per minute (ml/min/kg).

MET (Metabolic Equivalent Unit): A unit used to estimate the metabolic
cost of physical activity. One MET is the energy used by an individual at
rest. This is equivalent to 3.5 ml of oxygen consumed per kg body weight
per minute.

Metabolism: Physical and chemiecal processes that maintain life.
Minute Ventilation: Volume of air breathed per minute.

Muscular Endurance: Ability of a muscle or muscle group to contract at a
submaximal force, usually against 50 to 60% of maximal resistance, over a
period of time. Measured as the number of repetitions completed.

Muscular Strength: Maximal force or tension generated by a musele or
muscle group.

Myoglobin: An iron containing muscle protein that is responsible for the
reddish color of various muscle fiber types.

Physical Activity: Movement by skeletal muscles that results in cnergy
expenditure.

Physical Fitness: Ability to perform physical activity.

Plyometrics: Also known as explosive jump training. Muscles are rapidly
stretched prior to contraction. Examples include standing jumps, multiple
jumps, ete.

Power: Ability of a muscle to quickly generate force over a very short
period of time. Examples include sprint starts, vertical jumps, kicks and
throwing a punch.

Rating of Perceived Exertion (RPE): Measured using the Borg Category
RPE Scale. As exercise intensity increases, the RPE increases and in gen-
eral it is closely associated with physiological measures such as heart rate
and oxygen consumption.

Reaction Time: Time taken between receiving a signal and reacting to it.

Respiratory Exchange Ratio: Ratio of carbon dioxide produced to oxvgen
consumed. An indication of the primary energy source used during exercise.

Speed: Ability to perform a movement in a short period of time.
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Strength: Ability of a muscle to contract against resistance and provide
control throughout the full range of motion.

Stroke Volume: Volume of blood pumped from the heart with each beat.

Tendon: A fibrous cord in which the fibers of a muscle end and by which
the muscle i1s attached to a bhone or other structure.

Tidal Volume: Volume of air moved during one breathing cyele while inhal-
ing or exhaling.

Muscle Structure and
Function

The three major types of muscle are:

€ (ardiac muscle
€ Skeletal muscle
€ Smooth muscle

This discussion will be limited to skeletal muscles which, by
converting chemical energy to mechanical energy, produce movement. We
will present a description of the subtypes of skeletal muscles, including their
characteristics and distribution. Although there may be many new subtypes
of skeletal muscle fibers, generally skeletal muscle can be characterized into
three basic types:

4 Slow Twitch Oxidative (Type I)
€ Fast Twitch Oxidative-Glycolytic (Type Ila)
€ TFast Twitch Glycolytic (Type IIb)
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Type | Muscle Fibers

Type 1 muscle fibers are involved in endurance activities. These fibers,
also called slow twitch fibers, are noted for their ahility to produce EBNETEY
in the presence of oxygen. Thus, they are primarily aerobic. The main fuel
source tor this fiber is fats (fatty acids), which allow the muscle to work at
a steady rate with noticeable resistance to fatigue. Their color is tvpically
quite red, a result of the high content of “myoglobin”, an iron-containing
protein that stores and delivers oxygen. Slow twitch fibers are not noted for
their speed, their anaerobic capacity, or their ability to contract at a fast rate
repeatedly, but rather their indefatigability and aerobic capacity.

Type Il Muscle Fibers

Type II fibers can be categorized into at least two types: Type IIa and
Type llb. These fibers are adapted for strength and power activities. The
Type Ila fiber is a cross between a slow twitch and a fast twitch fiber in
that it is both aerobic {oxidative) and anaerobic (glycolytic). Wh ereas, it is
“faster” than the slow twitch fiber, it is not as well suited for endurance
activities, Its color 18 also reddish, a result of the myoglobin content.

In contrast, the Type IIb fiber is truly a fast twitch fiber, with very
high contraction speeds. These fibers are almost exclusively anaerohic and
have minimal capacity for aerobic production of energy. They rely primarily
on glycogen within the muscle for energy and are therefore very susceptible
to fatigue. Their color is pale, and some consider it “white” because it lacks
myoglobin. Type IIb fibers tend to accumulate lactate, which ultimately leads
to rapid fatigue if the lactate is not removed.

[t should be noted that each of the fiber types has different recruitment
patterns, and typically the Type 1Ib fiber is only recruited for use du ring
maximal effort. The other fibers contract during light as well as moderate
activity. Moreover, physical training can lead to changes in the
characteristics of the fibers. Thus, endurance training would lead to
changes in the Type Ila fiber such that they take on more characteristics of
the Type [, or slow twitch fiber. Table 1-1 presents the distinguishing
characteristics of the various fiber types.



Table 1-1. Distinguishing Characteristics of Major
Muscle Fiber Types

Fiber Slow Typella Typellb

Characteristic  Twitch Fast Twitch FastTwitch
Aerobic Ca-p_ar:ity High Moderate/High Low
Anaerobic Capacity Low High High
Contraction Speed Slow Fast Fast
Fatigue Resistance High Moderate/High Low
Myoglobin Content High High Low
Glycogen Content Low Moderate High
Color Red Reddish-white White

Distribution of Fiber Types

The amount of Type [ and Type II muscle fibers in an individual is
genetically pre-determined, and all normal skeletal muscle contains all fiber
types. However, the proportion or distribution of these fiber types within and
across individuals differs. Moreover, within an individual, the distribution of
fibers in varions muscles can vary widely. Physical training may
transform muscle fiber type, and the metabolic capacity of both type
I and type II muscle fibers can be modified by endurance and power
training. It should be noted that performance depends not only on your fiber
type composition, but also on the interplay between a variety of factors such
as training, and diet, ete. Figure 1-1 represents the average percentage of
slow twitch (Type I fibers found in various subgroups of the population. As
can be seen, persons whose activities are primarily endurance-related have
a higher proportion of Type I fibers as compared to sprinters or wrestlers.
Also in Figure 1-1 are the maximal aerobic capacities of these groups: the
greater the proportion of Type I fibers, the higher the maximal aerobic
capacity. Note the wide variability in the group of “recreational athletes”.
Specific types of training can induce changes in muscle fiber composition and
characteristics.
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Figure 1-1. Muscle Fiber Composition and Maximal
Oxygen Uptake Values for Various Athletes by Sport

Slow Twitch Fibers Maximal Oxygen Uptake
(%) (mlfkg/min)
20 40 60 80 100 40 50 60 70 80 950 100
[ ] I 1 i | ] I I I i ]
F—=— Cross Country Skiers i
——i Long Distance Runners —a—
e Swimmers ——
= Weight Lifters =
p—g— Wrestlers -
| - | Sprinters —=—
—_—la— Recreational Athletes —a |

Figure adapted from: Frercive Physiolegy: Energy Nutrition and fuman Peeformonce, McArdle WD, FI Kateh, VL
Katch, dth edition, 1996, Williams and Wilkins Publishers.

Principles of Physical
Training

The goal of any training program is to improve performance. You are
unique in terms of your excellent physical condition and your dedication to
further enhancing your fitness. The four principles that apply to all physical
training programs are discussed below.

Overload

According to this principle, exercise must be done at a higher level
than usual to bring about various training adaptations. Once the body has
adapted to the higher level of exercise it will function more effectively and
efficiently. The overload can be obtained by manipulating various
combinations of exercise frequency, intensity, duration and type of
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exercise. Increasing intensity, duration and frequency can be helpful for
running, cycling or swimming, and increasing resistance and repetitions can
improve strength training.

Specificity of Training

This principle refers to the training-induced adaptations in metabolic
and physiologic systems which are specific to the type of exercise. For
example, running will increase physical fitness but it will not increase
swimming performance and vice versa. Thus, it is important to train muscles
involved in a specific type of exercise to realize greater performance benefits.

Individual Differences

Responses to a particular training program can vary from one
individual to another. According to this principle, exercise programs should
be individualized to meet the training requirements and physical capacity of
each person.

Detraining

Eegular exercise is necessary to maintain fitness. Beneficial effects of
exercise are gradually lost or reversed after a few weeks off from training.
This deconditioning or detraining effect will be discussed later in this
chapter.

Because of the nature of your missions it is imperative that yvou
develop all aspects of physical fitness: strength, speed, flexibility, and
endurance. Therefore, it 18 important for you to consider your training in
terms of the FITT principle.

FITT = Frequency, Intensity, Time & Type

All four aspects of the FITT principle must be included to achieve the
most benefit from your training program. Number and intensity of workouts
is important as is the time spent exercising and cross training (see Chapter
3). Information on how to determine your training intensity is provided next.
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Determining Your Training
Heart Rate

When reading the training methods presented in this chapter and
throughout this guide, you will come across references to exercise intensity.
Intensity is the rate at which exercise is performed. If you work out in
a gym you may have used an exercise machine that monitors exercise
intensity. A quick and easy method for measuring the intensity of your
workout iz by measuring your heart rate and checking to see if you are
within your target training zone (see below),

Measure your heart rate by taking your pulse at the carotid artery
(neck} or the radial artery (wrist) for 15 seconds; multiply this value by four
to get your heart rate in beats per minute. Compare this heart rate value to
your target training intensity. If your heart rate is too low, increase the
intensity of your workout. If it is too high, reduce the intensity slightly.

Your target training heart rate
can be calculated as follows:

To maintain aerobic conditioning, exercise should be performed at a
heart rate between 70% and 90% of yvour maximal heart rate (Max HR).

Remember, this is only an estimate of
your maximal heart rate.
Depending on your particular “physiology” and physical conditioning,

vour Max HR could be higher than what you derive from this equation.
However, this is the way it is routinely estimated.

Max HR in beats per minute = 220 - your age (years)

To calculate 70% and 90% of your Max HR, multiply Max HR by .70
and (.90, respectively. This is your target training intensity zone or the
range within which your heart rate should be while working out. Figure 1-
2 presents an example of how to calculate your desired training heart rate
by this method.
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Figure 1-2. An Example for Determining Your Target
Training Heart Rate

Determining Your Target Heart Rate

A SEAL is 22 years old
Max HR = 220 - 22 = 198 bpm

Lower Target HR = 0.7 X 198 = 139 bpm
Upper Target HR =0.9 X 198 = 178 bpm

Calculate your target training heart rate zone using the formula
provided above or use the chart shown in Figure 1-3. It is important to note
that maximal heart rates tend to be lower during swimming and arm
exercises. For these activities you should subtract 13 from your maximal
heart rate to before obtaining yvour training heart rate. An example of this
is shown In Figure 1-4,

Figure 1-3. Target Training Heart Rate Zone
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Figure 1-4. An Example for Determining Your Target
Training Heart Rate for Swimming

A 22 year old SEAL wants to swim at 70% of Max HR

Then his Max HR = 220 - 22 = 198 -13 = 185 bpm
70% of Max HR = 0.7 X 185 = 130 bpm

Energy Systems Used by
Exercising Muscle

Before describing the methods used for physical training, it is
important to understand the three systems that provide energy to the
exercising muscle. All three systems are important. Depending on the
activity, there may be a greater reliance on one system over the others.

ATP-CP System for Speed Work

Adenosine triphosphate (ATP) 1s the immediate source of energy
within all cells of our body for activities such as sprinting. There are small
stores of ATP within skeletal muscle, and these energy stores provide
immediate energy to sustain physical activities for a short time. Once the
ATP is used, it breaks down into adenosine diphosphate (ADP). For
regeneration of ADP into ATP for more energy, creatine phosphate (C) is
needed. It is the CP that regenerates the ATP. Without CP, ATP could
provide energy for only a few seconds. With CP, the ATP-PC system can
provide energy for about 30 seconds before other energy systems must take
over, Thus, this ATP-CP system, sometimes referred to as the phosphate pool
or reservoir, provides immediate anaerobic energy for muscle contraction.

ATP > ADP + Phosphate + Energy

ADP + CP = ATP + Creatine
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Lactic Acid and ATP-CP System for
Anaerobic Work

This is a transitional system. When all-out exercise econtinues
beyond 30 seconds, the only way to continue providing ATP to the exercising
muscle is by using sugar (glucose) in the muscle. Sugar in the muscle is
obtained from glycogen, and the process of breaking down sugar for energy
is called glycolysis. However, in the process of generating ATP from glucose,
lactic acid (also known as lactate) is formed. Normally there is a only a small
amount of lactate in blood and muscle. When lactate begins to accumulate in
muscle and then blood, you will begin to experience muscular fatigue, unless
it is cleared by the body. Lactate is cleared from the muscle if the intensity
of the exercise 13 moderate. This happens because after a few minutes the
aercbic or oxygen system, which supplies energy for sustained work, kicks
in. If an all put effort 13 sustained, fatigue is inevitable within three to five
minutes,

Oxygen System for Aerobic Energy

The oxygen, or aerobic, system provides energy to support long-term
steady state exercise, such as long distance running or swimming. Muscles
can use both glucose and fatty acids for energy. These fuel zourees can
be taken from the circulating blood and from stores within the musele.
(lucose is stored as glycogen and fatty acids are stored as “triglycerides” in
the muscle. When long duration activities are performed at a slow pace more
“fat” in the form of fatty acids is used for energy than muscle glycogen,

During many types of exercise, all three energy transfer systems are
used at various times. The amount that each system contributes to energy
metabolism is related to the duration, intensity and type of activity. In
general, high intensity, short duration exercises rely mainly on anaerohic
energy. Other examples specific to various activities are provided

n Table 1-2.
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Table 1-2. Percentage Contributed by Each Energy
System to Overall Energy Needs of Various Activities

Lactic Acid
ATP-CP and  OXveen
Physical Activity System ATP-CP Aerobic
(%) System  SYStem
(%) o)
Marathon 5 95
Rowing 20 30 50
Running - 100 m o8 2 -
Running - 1 mile 20 55 25
Running - 3 miles 10 20 70
Running - 6 miles 5 15 80
Skiing Downhill - Racing 80 20 =
Skiing - Cross-Country 5 95
swimming - 50 m 98 2
Swimming - 100 m 80 15 5
Swimming - 200 m 30 65 5
Swimming - 400 m 20 40 40
Swimming - 1500 m 10 20 70

Methods of Physical

Training

Most people think of exercise as being either aerobic or anaerobic.
However, in most types of exercise, a hlend of both aerobic and anaerobic
exercise is involved. For example, during a 1500 m run, energy is provided

16
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by anaerobic metaboliam at the beginning and the end of the run whereas
aerobic metabolism supports the middle or the steady state part of the run,
Aerobic and anaerobic capacity can be improved by using appropriate
physical training techniques. The contribution of the three enerpgy systems to
the various training methods is shown in Table 1-3. The various physical
training techniques are presented below, and can be used for enhancing
performance during various physical activities.

Table 1-3. Contribution of the Various Energy
Systems According to Training Methods

Lactic Acid Oxvaen
ATP-CP and Aef:bic
Training Method System ATP-CP
o System
(%) System (%)
0
(%)
Interval Training* 10-80 10-80 10-80
Sprint Training 90 6 4
Acceleration Sprints 90 5 5
Interval Sprints 20 10 70
Fartlek Training 20 40 40
Continuous Running 2 5-8 90-93
Repetition Running 10 50 40

*Drepends on rate and distance of exercise interval, type of relief interval and number of repetitions.

Interval Training

Exercise bouts are alternated with rest or relief periods. Relief periods
usually involve mild to light exercise. (Generally, in swimming no exercise is
performed during the relief periods. The duration, intensity, and number
(repetitions) of exercise bouts and the length and type of relief intervals are
chosen to suit specific exercise performance requirements. Interval training
allows you to exercise at a higher intensity than vou could if vou were
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exercising continuously. This type of training helps to develop the muscle
ATP-PC energy system. Both aerobic and anaerobic metabolism can be
improved by interval training.

Sprint Training

Sprint training helps develop speed and increase muscle strength.
Individuals are required to sprint repeatedly at maximum speed while
allowing for complete recovery between sprints. In general, 6 seconds are
needed to go from a stationary position to maximum speed. For a runner this
would mean running 55 to 60 meters to reach that maximum speed.

Interval Sprints

This method involves alternately sprinting for 45 to 50 meters and
jogging for 55 to 60 meters while covering a distanee of about 3 miles.
Interval sprinting helps to develop aerobic capacity.

Acceleration Sprints

Acceleration sprint training develops speed and strength. Running
speed is gradually increased from jogging to striding to sprinting, followed
by a recovery walk. This sequence is repeated. Intervals may range from 50
to 100 meters each. For example: 50 meters jogging, 50 meters striding, 50
meters sprinting and 50 meters walking.

Fartlek or Speed Play

The work Fartlek means “speed play” in Swedish. It involves running
at fast and slow speeds on bhoth level and hilly courses. Unlike interval
training, the fartlek form of training does not involve specific exercise and
rest periods; you do it as desired. For example, you may say to yvour buddy
“I'll race you to the next stop sign”, and you would both run as fast as you
can to that point. You may run at a slower pace for a few minutes, and then
run fast again for as long as you want. In other words, it 15 a speed workout
without structure. As such, it is well suited to general conditioning and
provides variety to workouts,

Continuous Exercise Training

This type of training is needed to build endurance for activities such
as distance running and open ocean swimming. Exercise 13 performed with
distance in mind and may be done at a slow or a fast pace. The aerobic
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system is the main energy source for this type of activity. Specific training
requirements for endurance training in running and swimming will be
discussed in Chapters 4 and 5.

Repetition Running

This method i1s similar to interval training, but unlike interval
training, the length of the intervals are longer and usually range from 0.5
to 2.0 miles. RBecovery between intervals lasts until the heart rate is under
120 beats per minute, or within 60% of your estimated Max HER.

Conditioning and
Deconditioning

Conditioning and deconditioning, also known as training and
detraining, are responsible for gains and losses, respectively, in fitness levels.
Whereas conditioning is a gradual process and may take six or more weeks
to see specific effects, deconditioning occurs relatively guickly. Some of the
various metabolic and cardiorespiratory effects of conditioning are presented
in Table 1-4.

Table 1-4. Various Effects of Physical Conditioning

Cardiorespiratory

Metabolic Changes Changes
T levels of ATP, CP, glycogen T in blood volume
T levels of anaerobic enzymes |l heart rate at given workload
{ capacity to tolerate blood lactate T stroke volume

T levels of oxygen within muscle T ability to take oxygen from blood
1 levels of aerobic enzymes improvement in blood pressure

T capacity to use fat as fuel 1T ability to handle heat load
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Effects of deconditioning will be noticed within one to four weeks,
Deconditioning reverses the positive metabolic, cardiac, respiratory and
muscle enzyme effects that result from conditioning. Some major effects of
deconditioning include:

€ Decrease in maximal aerobic capacity - Heart rate for a given
exercise workload is higher and the amount of blood pumped hy
the heart with ecach beat is reduced.

€ More rapid build up of lactic acid during exercise which leads to
earlier fatigue.

€ Reduction in levels of key muscle enzymes which regulate the
muscle's ability to generate energy from various sources,

4

Reduced ability to store glycogen in muscle between workouts.

4

Reduced breathing volume which will decrease the amount of
oxvgen being taken to the exercising muscle

\ 2

Decreased endurance capacity - time to fatigue 1s shortened.

L

Decreased ability to dissipate body heat during exercize: the abal-
ity to exercise in adverse environments, such as in the heat, is
reduced due to all factors mentioned above.

BEetraining 1s necessary to reverse the performance reducing effects of
deconditioning. However, deconditioning can be prevented or
minimized by maintaining usual exercise intensity during endurance
and strength workouts, when the number or length of work outs is
decreased. Acrobic capacity and decreased lactic acid accumulation during
exercise can be maintained by training at least two to three times per week
at your usual training intensity. Strength gains can be maintained by
including one to two strength training workouts sessions per week. Specific
training methods for maintaining fitness under deployved conditions and
while overcoming an injury will be discussed 1n other chapters (see Chapters
11 and 12).

Active Recovery

This type of recovery means that you continue to exercise at a low to
moderate (30% to 50% of your maximal heart rate) intensity for several
minutes after your regular workout. For example, walk for 5 to 10 minutes
after completing a run. The benefits of active recovery and additional
information about this type of recovery are provided in Chapter 3:
Cardiorespiratory Conditioning.
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Chapter 2

SEAL Mission-Related
Physical Activities

The primary goal of SEAL physical fitness
training is to maximize mission-related ;mrl"nrmdnw ‘:nh*i"-.l s need a physical
training program which encompasses all of the various mission-related tasks
that need to be performed. Thus, before deciding on a physical fitness
training regimen, the specific types of athletic activities involved in your
missions must be clearly defined. It is important for you to establish specific
goals. An athlete training for a marathon will want to train such that he will
finish the race in the shortest possible time. Evervthing else in vour program
will be secondary to the primary objective of maximizing lower extremity
aerobic performance. Likewise, a kayaker will maximize his aerobic
performance by focusing on upper extremity conditioning. A compelitive
weight lifter, in contrast, will strive to maximize the amount of weight that
he can lift, with little or no emphasis on endurance training.

What are “‘mission-related tasks?”

As an illustration, let's consider bieycling. Cycling is a superb way to
nbtain an intense aerohic (or anaerobic) workout and i1s very useful in
promoting general ecardiovascular fitness, but SEALs do not cyele during
missions. No mission scenarios require you to hop on vour bikes and ride 25
miles. In contrast, a two mile swim in lins also provides an excellent
cardiovascular workout, and more closely approximates activities required on
Special Warfare missions.

Although a good cardiovascular workout on a bike will confer a
training benefit for SEALs, cvcling is not the preferred substitute for
mission-related training. Being in shape for one activity does not necessarily
translate into being in shape for another activity which uses entirely
different muscle groups. Training by running or biking to perform a long
distance swim will result in a high incidence of muscle fatizue and leg
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cramps on the mission. Some swimming must be incorporated into a training
program. Moreover, swimming with fins on a regular basis will ensure that
the operator is comfortable in his fins and wet suit booties, and prevent the
development of painful blisters on the mission. Thus, there are many reasons
for specificity of training,

Swimming is not the only mission-related task. The goal of this
chapter is to present mission-specific activities and determine the physical
tasks associated with these missions. The doctrine that you should
train as you fight is also true for physical fitness training.

Mission-Specific Activities

What sort of physical activities will SEALSs be required to perform in
the course of their missions? To answer this question, the types of missions
that you perform need to be examined. A partial list of these missions is
shown in Table 2-1, and a brief description of these missions is provided
below.

Table 2-1. A Summary of Various SEAL Missions

Types of SEAL Missions

Small Unit Patrolling
High Speed Boat Operations
Combat Swimmer Operations
SDV and Dry Deck Shelter Operations
Urban Warfare

Winter Warfare Operations

Small Unit Patrolling

One capability that will be needed in almost all SEAL land warfare
operations is the ability to carry a substantial amount of weight over long
distances. You will typically carry two weapons and a supply of ammunition.
There is no good way to know exactly how much ammunition vou will he
required to carry for a particular mission and SEAL operators tend to pack
heavy in this category. In addition, your loads will often include explosives
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and specialized items. Water needs to be carried in the loadout and, if the
mission is a sustained one, rations must also be included. Loads of 70-80
pounds are standard in the community and much heavier loads are not
uncommaon. How far must vou carry this load? There is no one distance that
can accurately be used as an upper limit, but certainly 10-20 miles in a 24
hour period, depending on the difficulty of the terrain, may be required for
some operations. Walking long distances with a heavy load is a significant
challenge in itself, but vou may also be required to run and scramhble over
terrain features, walls, and fences.

Load-carrying is one of the most important
physical activities a SEAL can practice.

The ability to carry a wounded fellow operator on vour back or
shoulders is also important. Buddy shoulder carries are eritical in that they
are currently the anticipated mode of transporting a wounded SEAL to a
secure area where medical care can be rendered. These carries are somewhat
different than long distance hikes with equipment because the load is
distributed quite differently on the body and in some cages, the weight of the
wounded operator may be in addition to the basic load.

How do vou train for these activities? Long distance runs with shorts
and running shoes are useful in promoting cardiovascular fitness, but do not
adequately simulate load-bearing activities. Similarly, the number of bench
presses yvou can do at a given weight does not ensure your being able to walk
long distances with a hcaw load. Moreover, some of the problems associated
with load-carrying are musculoskeletal injuries and blisters. These can only
be avoided (or minimized) by practicing the specifie activity.

High Speed Boat Operations
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The Special Boat Environment imposes unique physical demands. Such
missions typically include extended periods in transit, often at high speeds
in stormy seas. This type of activity requires extraordinary stability of the
knee, elbow, shoulder and ankle joints. Since maintaining a slight bend in
the knees, elbows and ankles 15 essential for minimizing musculoskeletal
injuries, training to improve muscle strength and endurance is eritical.

Combat Swimmer Operations

With the current-day SEAL teams
having had their origin in the Scouts
and Raiders, Naval Combat Demolition
Units, and Underwater Demolition
Teams of World War 11, 1t 18 not
surprising that combat swimmer
operations are still an important part of
the Naval Special Warfare mission.
These operations may last as little as
one or two hours in some situations, and
as long as cight to 10 hours in others.
You may be swimming on the surface or
swimming underwater compass courses
with the Draeger LAR V or MK 16
closed-circuit underwater breathing
apparatuses. These operations are often i
carried out in very cold water; thus, e
hypothermia is a constant concern. In PR .
many instances, you will be towing something in the water (usually
something with a very rapid rate of combustion), thereby inereasing the
cifort needed to accomplizsh the mission. Some missions involve exiting the
water and climbing up the side of a ship using a caving ladder or other
climhbing apparatus. These are difficult maneuvers under any circumstances,
but much more so when your hands are numb from cold exposure and you
are climbing with weapons, ammunition, and explosives. Regular exposure
to cold water immersion will help to develop physiological
adaptations so that vou will fare hetter when subjected to cold water
on a mission. In addition, both upper body and leg strength are important
for shipboarding techniques. Grip strength, in particular, is critical for
maintaining a firm hold on the rope or ladder. Caving ladder or rope
climbs are very important to develop the muscle groups that will be used for
shipboarding; you should do these c¢limbs with gear whenever possible.

Swimming with fins 1s an activity basic to all SEAL combat swimmer
missions and should be done on a regular basis in team physical training
evolutions. Swimming without fins, while a very good activity for promoting
cardiovascular htness, is not typically required for SEAL missions. It is
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important to mention that encouraging speed on combat swimmer operations
15 fine for surface swims, but should not be done on underwater swims
because of the reduction in the LAR V operating range and increased risk of
central nervous system oxvgen toxicity.

High exercise rates under water
increase the diver's chance of
having an oxygen convulsion.

SDV and Dry Deck Shelter Operations

These operations are basically
combat swimmer operations, but ones in
which the SDV does the majority of the

work. They are typically longer than _ _ ﬁ
operations in which free-swimming L e
livers . d. b his i lwavs the B SRS
divers are used, but this 1s not always the i
case. As SDV operators, vou need to be Ha
able to accomplish the same physical CEEa

a e s
tasks noted for combat swimmers ahove. ; -ﬁ%ﬁ;*
In addition, these operations may require i i

significant upper body strength to handle
the heavy equipment required for the
mission both in the Dry Deck Shelter and
later at the objective,

Urban Warfare
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Some SEAL missions call for direct action operations in an urban
setting. Although it is difficult to generalize, these missions might be
expected to require less of a load-bearing challenge because some form of
transportation will often be available. In addition, the distance to be covered
on foot will typically be less than many remote missions. Generally, vou will
need to carry less food and water than with other types of land warfare
missions. Your need for weapons and ammunition, however, will not be
reduced, so significant gear loads are still a possibility. Additional l¥, you may
need to perform demanding physical tasks, such as sprints and rapid stair
climbs, in the urban warfare setting. Moreover, there is the potential of
having to accomplish these maneuvers while carrying or dragging a wounded
buddy or hostage.

Winter Warfare Operations

Winter Warfare operations often AR e E e te
require long distance cross-country et
skiing or snowshoeing which will
usually have to be done with a heavy
equipment load, This activity requires
the use of a different set of muscles than
walking and running. Not all SEAL
units have a primary mission area that
requires the ability to operate in winter
warfare environments, but those that do
should consider cross-country skiing
with equipment when designing their
workout programs (see Chapter 14).

R

o
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Physical Tasks

In order to identify the physical demands of direct action SEAL
operation, a study was undertaken in early 1990 by the Naval Health
Research Center. Missions and the physical requirements (i.e., aerobic and
anaerobic components) necessary to complete each mission and mission
segment were evaluated. In brief, a total of 82 SEALs, averaging 11 vears of
experience, participated in the study. Subject matter experts from operational
platoons were interviewed regarding missions they had conducted as SEALs.
[nformation obtained during these interviews provided the basis for a
questionnaire which was developed and given to the study participants. The
questionnaire was composed of a list of missions and mission segments such
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ag “fast rope to the deck of a ship from a height of 40 feet, carrying a 50-
pound pack.” Each SEAL participant ranked mission and mission segments
on scales to rank: difficulty of performance, frequency of performance, and
importance to mission success. The individual scores for each scale were then
summed to obtain a “composite score”. Mission tasks that received the
highest composite scores are provided below.

€ Walk (i.e., hump) 15 km over uneven terrain at night carrying a

125 1b pack to objective in 70°F, then retrace steps to extraction
point.

€ Serve as point person for an element, walking a distance of 42
km through dense jungle in tropical heat and humidity over a 3-
day period carrying a 60 1b pack and weapons.

€ Swim a distance of 2,000 meters in 56°F carrying a limpet mine
and using a Draeger; return to Zodiac without limpet, then travel
6 km to extraction point.

€ Swim for 3 hours underwater (temperature: 70°F), wearing a wet-
suit, mask and fins, and using a Draeger UBA and attack hoard.

€ Drag a fully-loaded F470 Zodiac 50 meters onto a rocky beach
with five other SEALs, then, with three of the boat crew, quickly
move all equipment and supplies across 200 meters of rocky
beach and stage/cache gear in preparation for the overland phase
of the mission.

€ Perform a rescue drag of a wounded comrade weighing 170 lbs,
dragging him by the web gear a distance of 75 meters, with the
assistance of one other SEAL.

Given the above list of missions tasks, the question “what are the
physical fitness requirements necessary to complete each task?” was
asked. A summary of the physical tasks data is presented in Table 2-2 and
Table 2-3. Table 2-3 presents the numerous physical tasks associated with
the missions and the physical characteristics demanded of the SEAL.
Table 2-3 extends these characteristics by delineating specific training plans
to improve performance on the physical tasks.



Table 2-2. Physical Requirements for Specific

Missions and Mission Elements

. : Physical
Mission Physical Tasks y )
Requirements
Sprint with gear
Fast roping Leg endurance
Small Unit Load bl_aaring Shoulder/arm strength
Long distance hike Shoulder/arm endurance
Patrolling i "
Over the beach Upper back strength
Buddy carry Grip strength
Rock climbing
Combat Caving ladder r,:.liml'.:_ts Shoulderfarm strength
Swimmer Underwater swimming Leg endurance
Surface swimming Grip strength
SDV/Dry Deck E::\?;tzt:ir ?::::mrng Leg strength/endurance
Shelter handling P Shoulderfarm strength
Buddy shoulder carry
Climbing buildings Shoulder/arm strength
Urban Warfare  Running/sprinting with Leg strengthfendurance
gear Grip strength
Stair climbing
Maintain joint stability at Shoulder/arm strength
High Speed high speeds Shoulder/arm endurance
Boats Extended periods in Leg strength/endurance

Winter Warfare

transit

Snow shoeing with gear
Skiing with gear

Grip strength

Upper back strength
Upper back endurance
Leg strength/endurance
Shoulder/arm strength
Shoulderfarm endurance
Grip strength
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Table 2-3. Specific Physical Task-Related Training

Physical Tasks

Task-Related Training

Run/sprint with gear
Load bearing

Long distance hike
“Over the beach”
Buddy shoulder carry

Obstacle negotiation with gear

Fast roping
Caving ladder
Rock climbing
Climbing buildings

Swim with fins
Underwater swimming
Swimming with load

Snow shoeing
Skiing with gear

Maintain joint stability at high
speeds

Runningfintervals
Weight training
Plyometrics
Load-bearing hikes
Grip strength

Grip strength

Rope climbs
Squeezing tennis balls
Weight training
O’course

Surface swims
Underwater swims

Cross-country skiing
Distance running
Load-bearing hikes
Weight training

Weight training
Grip strength

The critical point in these tables is that your physical training
program must be a whole body conditioning program with upper and lower

body endurance, flexibility, and strength activities. Most missions involve

multiple physical tasks, therefore, an effective training program must
address the physical requirements of all these tasks. The training program
provided in the last chapter has been designed with this goal in mind.

SEAL training must be whole body

conditioning with upper and lower body

endurance, flexibility, and strength activities.
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Summary

The most important types of SEAL mission-related athletic activities
are listed below. Each of these activities should be incorporated into a
training program, ideally on a weekly basis. For other/substitute activities,
please refer to Chapter 15: Physical Fitness and Training Recommendations.

® Long distance hikes with heavy equipment loads
Cross-country skiing with equipment

Caving ladder climbs with gear

Swimming with fins

Sprints with gear

Obstacle negotiation with gear

¢ ¢ ¢ ¢ 0 0

Fast-roping

For more information vou may wish to consult the Navy Technical
Report: No. 95-24 entitled: "Physical Demands of U.S Navy Sea-Air-Land
(SEAL) Operations,” WK Prusaczyk, JW Stuster, HW Goforth, Jr., T
Sopchick Smith, and LT Meyer.
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Chapter 3
Cardiorespiratory
Conditioning

The American College of Sports Medicine

(ACSM) and the Centers for Disease Control and Prevention recently
formulated new guidelines for the American public with respect to exercise.
The new recommendations state that “Every US adult showld accumulate 30
minutes or more of moderate intensity physical activity on most, preferably
all, days of the week”. They defined moderate intensity physical activity as
“activity performed at an intensity of 3 to 6 METS, or the equivalent of brisk
walking at 3 to 4 m.p.h. for most healthy adults”. Whereas the previous
recommendations for the US population emphasized the importance of
extended periods of strenuous exercise, these new guidelines state that short,
intermittent bouts of moderate exercise are important and sufficient for
health benefits. The overall goal of these organizations is to promote
cardiorespiratory conditioning, an important aspect of overall fitness, health,
and disease prevention. However, activity above and bevond the
recommendations for the public 15 necessary for SEALs and other highly
competitive athletes. [n this chapter we will discuss:

€ Basic concepts of cardiorespiratory conditioning
€ How to estimate your maximal aerobic capacity
€ Types of acrobic activities and basic workouts

Many of the definitions and terminology associated with
cardiorespiratory conditioning have been presented in Chapter 1. However,
other terms are used interchangeably to reflect cardiorespiratory
conditioning; these include cardiovascular, eardiopulmonary, and aerobic
conditioning. The important point is that this form of conditioning 1mproves
health and work capacity by enhancing the circulation and overall
functioning of the heart and lungs.

The Mavy SEAL Physical Fitness Guide 9




Basics Concepts of
Cardiorespiratory Exercise

Cardiorespiratory conditioning consists of both aerobiec exercise, which
requires oxygen to sustain muscle activity, and anaerobic exercise, which
does not use oxygen for the short bursts of highly intense activity. Most daily
work and activities are aerobic in nature, and thus, improving the delivery
of oxygen to the working skeletal muscle will improve work performance.
Your ability to utilize oxygen for exercise depends on a variety of processes
including:

€ Functioning of your muscles of respiration or pulmonary
ventilation

€ Ability of oxvgen to diffuse across lungs into your blood

\ 2

Ability of heart to increase
rate of beating and amount of
blood pumped with each beat

€ Ability of blood vessels in and
surrounding skeletal muscle
to regulate blood flow

€ Ability of contracting skeletal
muscle to extract and use oxy-
zen in blood

All of these factors are important
in determining vour ability to sustain a
submaximal workload, and vour maximal
aerobic capacity. Two other factors which
help determine maximal aerobic capacity
are your percentage of specific musele
fiber types and your genetic makeup.
Some persons are endowed with a high aerobic capacity, whereas others are
not. However, everyone can and will improve if a cardiorespiratory
conditioning program is followed.




Terms Related to Conditioning

Many terms are used to define or describe exercise conditioning and
work rate, also referred to as exercise intensity or work load. The two terms
used throughout this chapter for describing how to gauge vour work rate will
be maximal oxygen uptake and energy expenditure as calories/hour, or keal/
hr. Other terms to describe work rate and their interrelationships will be
discussed at the end of this chapter.

Maximal Oxygen Uptake

The primary measure or predictors of one's capacity to sustain work
performance is maximal oxygen uptake (VO ... J or maximal aerobic
{cardiorespiratory) capacity. VO, 13 measured in milliliters per minute
{ml/min), Liters/min, or after adjusting for body weight in kilograms, as ml/
kg/min; a higher value indicates a higher level of cardiorespiratory fitness.

Your maximal aerobic capacity or oxygen uptake
Is the best indicator of how much work you
can sustain without fatigue.

Typical VOs,.., values range from 30 ml (of oxygen)/'kg/min for an
unfit person up to 80 ml'’kg/min for an exceptionally fit, endurance athlete.
If the unfit and highly fit persons both weighed 70 kg {155 Ib} then their
reapective absolute maximal aerobic capacities would be 2.1 liters (of oxvgen)/
min and 5.6 liters (of oxygen)/min.

Using 1 liter of oxygen/min is equivalent
to expending 5 kcal/min

Ag such, the unfit person can only work at a rate of up to 10 kealimin
(2.1 L x 5) whereas the highly fit could work at up to 25 keal'min (5.6 L x 5
keal) if needed. If a specific task required 2 L/min, then this would amount
to 10 kcal/min of energy. Resting energy expenditure requires less than one
keal/min, or about 0.200 to 0.250 L (of oxygen)min. In order to account for
different body sizes, resting energy expenditure for an individual is usually
defined as:

3.5 ml of oxygen/kg body weight/minute.

Thus, for a 70 kg (1565 lb) SEAL, resting energy expenditure would be
approximately 245 ml/min or 0.245 L/min (3.5 x 70}. This is equivalent to
expending around 1 to 1.25 kcal/min.
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Anaerobic Power

How much strenuous work can you sustain without oxygen? Most
people can do very little for more than a couple of minutes. It is very
important to realize that most people cannot work for very long at even 90%
of their maximal aerobic capacity. This is because everyone has a threshold
at which the balance between aerobic and anaerobic energy systems begins
to favor the anaerobic; your muscles cannot extract enough oxvgen to produce
the required energy. This is called your anaerobic threshold; the turning
point can be monitored by the accumulation of lactate in vour blood. Of
course, your body will know when there is too much lactate, because once
lactate goes above a certain value, it starts to accumulate and unless you
decrease your work rate, you will become too tired to continue working.

This anaerobic threshold, or “break point” varies among individuals,
but ranges between 60% and 100% of your VO, ..; all SEALs should be able
to work at 70% of their VO, ., for an extended period, and should have a
break point above 70%. Conditioning programs for SEALs should strive to
raise the anaerobic threshold or break point to as high as possible, because
that means you can work at a higher rate for a longer period of time.

Interval workouts stress the anaerobic energy systems
and will increase your anaerobic threshold and power.

Interval and fartlek workouts for running and swimming are deseribed
in their respective chapters, and such workouts for other forms of exercise
are described later in this chapter.

Determination of Work Rate

One common denominator across all types of cardiorespiratory
conditioning programs is exercise intensity and work rate. The term exercise
intensity typically refers to how hard you are working as a percent of your
maximal aerobic capacity. For example, you could work at an intensity
equivalent to 50% (easy), 70% (moderate), or 90% (strenucus) of vour maximal
aerobic capacity or maximal heart rate. You will learn how to estimate your
maximal aerobic capacity below, but on average, a maximal eapacity of 45 to
55 ml of oxygen/kg/min and a maximal heart rate of 200 beats per min would
be typical for a 20 to 29 year old SEAL. Table 3-1 presents the relation
between exercise intensity, oxygen uptake, and heart rate for a 20 vear old
SEAL with a maximal heart rate of 200 and a maximal oxygen uptake of 55
ml of oxygen/kg/min. Easy exercize would use 25 to 30 ml of oxygen/kg/min
or a heart rate of about 130 bpm, whereas strenuous exercise would require
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a heart rate of around 180 bpm. However, you must know your maximal
capacity or your maximal heart rate to actually quantify your exercise
intensity in this way.

Table 3-1. Example of the Relation Between Exercise
Intensity, Aerobic Capacity and Heart Rate

E.::L:z: Oxygen Up.take Heart Rate
(% of Maximal)  (MV/kg/min) (bpm)
100% - Maximal 55 ] 200
90% - Strenuous 50 187
70% - Moderate 39 160
50% - Easy 28 131

Factors Affecting the Training
Response

The terms duration, frequency and intensity are commonly used when
talking about training for fitness or health. All training programs, whether
running, biking, swimming, or climbing, strive to vary in duration,
frequency, and intensity so as to optimize conditioning and minimize injuries.
Five major factors determine the extent of your maximal aerobic capacity and
the magnitude of your response to training. These include:

€ Initial level of aerobic fitness
Duration of exercise
Frequency of exercise

Intensity of exercise

* ¢ ¢ O

(Genetics'heredity

(reneral principles apply to all types of physical activities. Take the
following general principles and apply them to your individual program.
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€ The degree of aerobic training is closely tied to intensity and
total work, not to frequency of training. However, a minimum of
3 days per week 15 recommended.

€ A greater training improvement (up to a point) will be noted if
you exercise above 85% of VQg, .. or 90% of your maximal heart
rate once a week or every other week: interval training.

€ Aerobic capacity will improve if exercise increases your heart
rate to at least 70% of your maximum heart rate.

€ A lower exercise intensity can be offset by exercise of longer
duration.

' Maximal heart rate for swimming and other upper hady exercise
1s lower than maximal heart rate for leg or whole body exercise.
Thus, training heart rate (THR) can be 13 to 15 bpm lower for
swimming/upper body exercise than when running, biking, or
other whole body exercises.

€ A threshold duration per workout has not been identified to
maximize aerobic capacity.

Active Recovery

Throughout this guide, we will continually stress the importance of
warming up, cooling down, and stretching. These are integral parts of any
workout, regardless of the activity. The cool down, or recovery period, is very
important because it will determine how you feel several hours after vour
workout. There are two types of recovery: active and passive. Passive
recovery, in other words, just resting, was recommended many vears ago, and
15 still recommended when you exercise below 50% of maximal capacity.
Active recovery 18 now preferred for exercise exceeding 60% of maximal
capacity to accelerate removal of lactate. This may help prevent muscle
cramps, stiffness, and preserve performance during subsequent strenuous
exercise,

Active recovery involves exercising at 30% to 50%
of maximal capacity for 5 to 10 minutes after
a strenuous workout.

Blood lactate removal after strenuous exercise is
accelerated by active recovery: mild aerobic exercise.
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How to Estimate Your
Maximal Aerobic Capacity

Exercise testing is often conducted for assessment of cardiorespiratory
fitness. Types of protocols currently used to assess cardiorespiratory fitness
or aerobic capacity are incremental work rate tests, where the excreise
work rate is increased by a uniform amount at predetermined time intervals,
and constant work rate tests, where the subject works at a submaximal
constant work rate for a specified time period. Your heart rate at the specific
work rates are used to estimate maximal oxygen uptake. Although the most
accurate test is conducted on a treadmill, a bicycle will give a good estimate.
If you have access to a stationary bicycle, you can test vourself by using the
incremental test protocol described. Although it is best to use a heart rate
maonitor, you can manually take your pulse at various times during the test.

Bicycle Exercise Test Instructions

This test is an incremental submaximal test with four stages: each
stage lasts two minutes, If desired, you can continue to increase the work
rate and exercise for five to gix stages. If vou use a bike that monitors
revolutions per min (RPM}, your RPM must be maintained at 80. This scems
like a slow pace, since you would usually bike at 70 RPM, but in order to
achieve the desired work rate, 60 RPM pace is critical. Whatever type of bike
you use, yvou must check to determine how to regulate keal/hr,

Test Procedures

Adjust height of seat and handle bars to fit you, then if available, hook
up a heart rate monitor and then start pedaling at a comfortable workload
(See Table 3-2). If the bicycle permits, key in your body weight. This will
make the test more accurate. After a couple minutes of warm-up, begin to
exercise at level 1 or around 450 kcal/hr (+ 25 keal/min); record heart rate
after two minutes (end of stage one). Increase the workload to level 2 or
approximately 550 kecal’/hr and continue for two more minutes. Remember
that all stages are 2 minutes, so proceed to levels 3 (650 keal/hr) and 4 (750
kcal/hr) at the appropriate time. The test should take no longer than 8

minutes, after warming-up. Record your heart rate at the end of cach stage
(Table 3-3).

DO NOT STOP Pedaling While
Recording Your Heart Rate.
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Table 3-2. Stages and Work Rates for Cycle Ergometer
Exercise Testing

Stage Work Rates
T 0 B - B WE;'I'I"I-UP
1 450 kcal/hr
2 550 kcalthr
3 650 kcal/hr
4

750 kcal/hr

Table 3-3. Cycle Ergometer Test Form

Name: i Age: -
Weightinkg :__ Estimated Max HR :
T Stage _ I{r:alr'hr - Heart Rate
E 450
2 550
3 650
4 750

“To convert your weight from pounds to kg, divide by 2.2. **Estimate your maximal heart rate as
220 - your age,

Estimating Maximal Aerobic Capacity

Look at the example in Figure . Heart rate has been plotted against
each energy expenditure. Estimate your maximal heart rate as 220 - YOUR
AGE. Plot your heart rate values at each keal/hr and draw the line of best
fit through your points as in Figure (This should be a fairly straight line}.
Extend the line so you can also plot your estimated maximal heart rate on
the line. Estimate your maximal aerobic capacity (in L/min}, and then
normalize for body weight: divide your VOy, .. by your weight in kg. For
example if your maximal oxygen uptake was 4.2 L of oxygen/min (4,200 ml)

38 Cardiorespiratery Conditioning



as in the examples below, and you weigh 85 kg, your normalized maximal
oxygen uptake would be 4.2 L or 4,200 ml/85 = 49 ml/kg/min. To convert your
weight in b to kg divide by 2.205. Normalizing for body weight allows you
to determine how you rate relative to other persons of your age (Consult
Table 3-4).

Example of How to Estimate Maximal Oxygen Uptake for an 85 kg,
24 year old SEAL

Estimated Maximal Heart Rate
220-24 =156 *

210
200
190
180
170
160=
150~
140 =
130=~
120 =
110 =

Heart Rate (bpm)

100 Estimated Maximal Aerohic Capacity =

g0 = ~1260 kcalfhr = ~4.2 Limin
80

Y

TD-_I—-ﬁ 1 —I 1 r— 1 1 - 1 1
kcalfhr 300 400 S00 600 700 800 900 1000 1100 1200 1300 1400

Op(Umin) 1.0 1.3 1.7 20 23 27 30 33 37 40 43 47
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Table 3-4. Cardiorespiratory Fitness Classification:
Maximal Oxygen Uptake (ml/kg/min)

Age Low Fair Average Good High
20-29 -:25 25-;33 34-;2 43-52 53+
30-39 <23 23-30 31-38 39-48 49+
40-49 <20 20-26 27-35 36-44 45+
50-59 <18 18-24 25-33 34-42 43+
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Types of Aerobic Activities
and Basic Workouts

Outdoor Activities

Aerobic activities, other than running and swimming, are briefly
described below. More extensive discussions are provided in the section on
indoor activities, since equipment used indoors typically has information
about work rate and intensity. However, Table 3-5 presents the amount of
energy expended per hour {keal’hr) in these activities as a function of work
rate. The values are for a 70 kg male. To get a more accurate estimate for
yourself, multiple the number by vour weight in kg and divide by 70.

Table 3-5. Typical Energy Requirements for Various
Outdoor Activities

Energy
Activity Work Rate Expenditure
(kcal/hr
6 mph 270
Bicycling 10 mph 420
20 mph 720
Moderate 504
Cross-Country Skiing
Strenuous, Uphill 1140
70 Jumpsfn;lil;;lte Egﬁ ;
Jumping Rope
145 Jumps/minute 840

Bicycling

Bicycle riding, or biking, is an excellent activity for improving overall
cardiorespiratory fitness. Importantly, indoor bieycle ergometers have been
used for many years to study the responses of the body to exercise. The work
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rate you maintain while biking varies according to the terrain and your
motivation. As such, biking outside offers many challenges. It is also a very
efficient means of locomotion: the energy cost of biking is only 20% of
walking, but you can travel almost five times faster on a bicycle. The
quadriceps muscle in the front part of the thigh is the primary muscle for
high rates of power output, and seat height can markedly affect overall
muscle involvement. Although pedaling rates vary from 40 to 100 RPM, a
rate of 70 appears to be the most comfortable,

A high pedaling rate offers advantages
in terms of a high power output.

All in all, biking is a great alternative to running, and should be
considered as a suitable activity for maintaining fitness, even if it is not part
of a SEAL's mission. Biking complements other activities and is often used
in rehabilitation from other musculoskeletal injuries. More details with
respect to biking will be provided under the section on stationary cycles.

Cross-Country Skiing

Although cross country skiing is discussed in detail under winter
warfare below, it should be noted that this is an excellent method of training
for cardiorespiratory fitness. It engages almost all of the major muscle groups
and thus, the overall energy expenditure may be as high or higher than when
moving the body over the same distance on foot. [mportantly, the intensity
of the effort varies greatly as a function of the terrain: climbing uphill
requires tremendous effort whereas going downhill represents a light load.
High caliber cross-country skiers have some of the highest maximal oxygen
uptakes ever recorded (see Chapter 2). However, the appropriate equipment
and environment are necessary for cross-country skiing.

Jumping Rope

Jumping rope is a great way to maintain fitness on board a ship or in
confined spaces. It can provide a high intensity, cardiorespiratory workout if
done long enough and fast enough. If the pace is fast, it is equivalent to
running in terms of energy expenditure.

Jumping rope does not have to be boring, especially if vou use different
tvpes of jumps. Table 3-6 provides the names and an explanation for
alternatives to the basic jump.
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Table 3-6. Different Types of Jumps for Jumping Rope

Type of Jump Description

With both feet together, shift weight from right to left
with each jump.

Boxer's Dance

Run Jump to the left while lifting left knee, then switch.

Shuffle Start with right foot forward and left foot back, then
switch each jump landing on both feet at same time.

Tap right toe on the floor, then jump from your left

Knee-Toe foot to your right; at the same time lifting left knee
as high as possible. Switch legs.

Double Rotation Twirl the rope around twice between each jump.

Jump two times with feet together, then do a jump-
ing jack every third time.

Jumping Jack

In terms of gear, many different types of rope are available, and rope
jumping can be limited by the guality of the rope. Most experts recommend
lightweight leather ropes. Believe it or not, many books have been written
about jumping rope, with basic to advanced skills, drills and moves, QOverall,
jumping rope 15 a great activity, especially if vou are in a confined
environment.

Stationary Exercise Alternatives

Rowing Ergometer

There are many types of rowing
machines on the market, and each has distinct
advantages and disadvantages. The best
rowing machine i8s one with variable
resistance and the ability to regulate rowing
rate. Most provide feedback on either watts or Jf/
kcalories per hour, as well as meters covered.
Proper technique is critical so as not harm your lower back. If proper
technique iz maintained, cardiorespiratory conditioning can easily be
achieved. In fact, both the upper and lower body are exercised, and it
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promotes flexibility by emphasizing maximum joint range of motion, so it is
a total body workout. [t is also impact-free so it is a great alternative to
running! Some key points to remember are:

€ The motion of the entire stroke should be fluid.

® A stroke rate between 24 and 30 per minute should be the goal.
€ Your grip should be loose and comfortable with wrists level.

€ The rule of thumb should be a longer not a harder workout.

Just plain rowing can become a bit boring, but there are many ways
to make it fun and varied. Table 3-7 presents descriptions of various
warkouts for a rowing ergometer.

Table 3-7. Various Workouts for a Rowing Machine

Workout Description

20 to 40 minutes at a pace which barely allows you
Steady State to chat with a partner

3 to 5 sets of 300 to 500 meters at a fast pace with 2

Intervals 1 inutes of rest between each set

Alternate 1 minute hard and 1 minute easy for 20
Fartleks minutes

Long and Slow 6,000 meters at an easy pace
Time Trial 2,000 meters at a record pace

1 min hard, 1 min rest, 3 min hard, 2 min rest, 5 min
Pyramids hard, 3 min rest, 7 min hard, 5 min rest, 5 min hard,
3 min rest, 3 min hard, 2 min rest, 1 min hard

How do you know if the workout is hard or light? Your body is the best
judge, but knowing the kcal/hr will also help. A pace of 500 meters/4 minutes
would be a light workout whereas a pace of 500/2 minutes would be
strenuous. These paces equate to 385 and 970 kcal'hour for a 70 kg man.
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Bicycle Ergometers

Cycle ergometers have been around a long time,
and are still the mainstay in exercise/fitness testing.
Monitors on the bicycles available today typically
display kcal per hour. Table 3-8 presents keal'hour
values for stationary bicycle workouts at various
intensities. These values can be used to gauge vour work
rate during indoor biking.

Table 3-8. Energy Expenditure (kcal/hr) for Stationary
Cycling at Various Intensities and Body Weights

Body Weight Intensity
(Ibs) Light Moderate Vigorous Strenuous
155 320 450 600 770
175 360 520 680 880
200 400 590 760 990
220 450 650 850 1100
Treadmills

Despite the fact that 1t is much nicer to run outside than inside, the
treadmill is an extremely efficient way to maintain and/or improve
cardiorespiratory conditioning. Unlike the cycle and rowing ergometer,
Jogging or running on a treadmill 1s weight dependent: the energy expended
is determined by your body weight. In addition, it is an impact sport and
should not be the only form of conditioning, so joints are protected and
injuries minimized. However, if you are on a ship or in another type of
confined space, a treadmill could maintain yvour fitness!

What kind of workouts should you do on a treadmill? Three days per
week is more than enough, if you do other types of exercise on off days. On
a treadmill, you can mix up your pace and/or change the resistance by
changing the incline. The incline and speed will determine the intensity of
the workout. Remember, a strenuous workout is over 750 keal/hr, and a
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moderate workout would be 450 to 600 kcal/hr. Table 3-9 presents kcal'hr
values for treadmill workouts. These values can be used to determine the
speeds and grades for indoor running.

Table 3-9. Approximate Energy Requirements (kcal/
hr) for Horizontal and Uphill Running on a Treadmill

Speed (mph)

% Grade 4 5 6 7 8
0 425 515 610 700 800
2.5 470 570 670 775 880
5.0 510 620 740 850 970
7.5 550 670 800 920 1045
10.0 600 720 850 990 1125

Ski Machines

The simulated skiing machine provides an
excellent mode of exercise for whole body
conditioning. It uses both the upper and lower
body, and cffers a range of settings so your
workout can be light, moderate, vigorous or
exhausting. Maintaining a comfortable rhythm is
most important during a moderate workout, and
1z essential for progressing to a strenuous
workout. Importantly, unlike running cutside or
on a treadmill, minimal stress is placed on the
joints. Most models have various settings for
modulating leg resistance, and typically the
resistance ranges from four to 32 lbs. Once you
have determined vour desired resistance the
intensity of your workout will be determined by
your average speed. Numerous tables are
available which allow vou to determine the
number of calories expended per minute at various resistance settings and
speeds. However, they are far too detailed to include here. Table 3-10
presents the keal/hr expenditures for various settings and speeds for a 70 kg
{155 lb) man. These values can be used as to estimate vour actual work rate.
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Table 3-10. Energy Expenditure (kcal/hr) on a Ski
Machine at Various Settings and Speeds

Speed (kilometers per hour)

Setting

5 6 7 8 9 10

T 3 485 530 575 620 670 710
4 550 600 645 690 735 780

5 620 660 710 755 800 850

6 680 730 775 820 865 910

7 750 800 840 885 930 975

8 815 860 905 950 1000 1045

Some indoor skiing machines also have multiple settings for arm
registance, and adjustments to these settings should be made to ensure a
moderate to vigorous workout. However, kecal/hr expenditure for arm settings
becomes quite complicated and will not be presented here. All in all, ski
machines provide great exercise, and would be extremely beneficial for
SEALs involved in winter warfare training.

Stair Steppers

Stair steppers provide an excellent alternative to running, biking, and
pther forms of aerobic exercize. Although stair-stepping is a weight-bearing
exercise, the impact 18 much less than with running. However, to get the full
effect, instructions must be followed. Mast people hang on to the handles and
this diminishes the conditioning effect. An equally good workout could be
gained by actually climbing real stairs for the same period of time; many
peaple climb stairs without holding the handles, and thus carry their full
weight up the steps. By hanging on, you allow your arms to support a portion
of vour boady weight and the energy demands are less.

Most stair steppers have a variety of computerized, pre-designed
programs to meet the needs of devoted users. There are interval training
programs, climbing programs, manual programs, and many other creative
exercise programs to vary the intensity of the exercise. Although each
manufacturer has its own energy cost equations, the way to determine work
intensity is to determine the number of steps per minute; one step is typically
8 inches of vertical climb. A low intensity exercise would be a step rate of
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less than 35 steps/minute, whereas a high intensity workout would require
a step rate in excess of 95, This 1s not an easy exercise routine. Table 3-11
presents the approximate energy expenditure in keal/hr for a 155 1b SEAL
at various stepping rates.

Table 3-11. Energy Expended (kcal/hr) during Stair
Stepping at Various Step Rates

Step Rate in

Steps/minute 35 60 95 120 140
Approximate

kcal/hr 250 390 580 730 820
Climbers

Workouts on a climber will build upper body strength and provide
excellent cardiovascular conditioning. Different types of climbers are
available, and each has specific characteristics. Regardless of which variety
is used, climbers have common features: weight dependent exercise that
conditions primarily the upper body.

Energy expenditure on a climber depends on vour speed of climhing
and your body weight. Some authorities would say that climbing results in
a greater energy expenditure than most other activities, but this depends on
your strength and how hard yvou work. Table 3-12 provides kcal'hr at sclected
weights and ascent rates.
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Table 3-12. Energy Expended (kcal/hr) on a Climber
at Designated Weights and Feet per Minute

Feet Climbed Per Minute

Weight in
Ibs 40 60 80 100 120 140
140 360 4BE 600 690 810 930
160 420 520 670 800 930 1050
180 460 600 750 900 1050 1200
200 510 670 840 1020 1170 1320
220 570 750 930 1100 1270 1450

Basic Workouts

The most important 1ssue with respect to workouts is recovery. Rest is
an exceedingly important factor in recovery from strenuous workouts, so
back-to-back high intensity workouts are not encouraged. Experts
recommend a hard day followed by an easy dav, and at least onec day of rest
over a seven day period. This can be an excellent plan, but you should also
let your body be your guide. Some days when you go to workout and feel
great, this day can and should be a hard workout day. On other days when
it 18 an effort to even get your workout clothes on, this should either be a
rest dav or an easy day.

Easy days could be a run, bike, or swim at a very comfortable pace for
60 minutes or more, an easy short workout, or a short hump with a light
load. A hard day may be intervals, fartleks, a fast pace for a specified period
of time, a long hump with a heavy load, or a competition among team
members. The key is to make it fun, challenging, and interesting.
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Other Terms for Work Rate

Other terms are frequently used to describe exercise intensity and
work rate. These include:

¢ Work

® Power
¢ METS
® Watts

[f these terms and concepts are learned, they will apply to almost all
exercise equipment and conditioning programs. The terms work and power
are often used incorrectly. Because these terms can be expressed in a variety
of ways, it is useful to understand or at least be familiar with the hasic units
of measurement.

Work and Power

Work = Force x Distance and is measured in kcal

Power = Rate of Doing Work and is measured in watts

METs and Watts

The term MET, which was used in the national recommendations for
exercise, is often used to estimate energy expenditure and work rate.

A MET is defined as a multiple of resting
metabolic rate or energy expenditure.

One MET is between 0.200 to 0.250 liters {of oxygen)min, or
approximately one kcal/min, depending on the weight and body type of the
person. Two METS would be two times resting metabolic rate or
approximately 0.5 liters (2 X 0.200 to 0.250) of oxygen/min, or 2 kcal/min.
Likewise, 3 METS would be 0.75 liters (3 X 0.200 to 0.250) of oxygen/min,
or around 3 kcal/min.



Watts, as stated above, are units used to quantify the rate of doing
work, or work/time. Most new exercise equipment express work rate in terms
of watts, although many use METS instead of or as well as watts. Tahle 3-
13 presents the relationship between various terms denoting exercise
intensity. These can be used to monitor exercise intensity.

Table 3-13. Workload Conversion Sheet

Oxygen Energy
Watts Uptake Work Rate Output METS
(L/min) (kcal/hr)

50 0.9 i Easy 270 4.0
100 1.5 Fairly Easy 450 6.7
150 2.1 Moderate 630 9.3
200 2.8 Moderately Hard 840 12.4
250 3.5 Very Hard 1050 15.5
300 4.2 Very, Very Hard 1260 18.7

Summary

No doubt new modes of exercise will be appearing in the future. What
you chose to use will depend on many factors. The important issuc is whether
you are able to achieve the desired work rate and conditioning level. A recent
study of indoor exercise machines examined energy expenditurc at given
ratings of perceived exertion. They compared a treadmill, a rowing
ergometer, a combination cycle/arm ergometer, a cycle ergometer, a
stairstepper and a cross-country skiing simulator. Surprisingly they found
that rates of energy expenditure varied by as much as 261 kcal/hour for the
exercise machines when subjects exercised at self-selected work rates
corresponding to fairly light, somewhat hard, and hard. The treadmill came
out with the greatest energy expenditures, follawed by the rowing and
stairstepping ergometers; the cycle and combination Eji"Ll{.‘u"rlI"m ergometers
came out with the lowest values. If exercise intensity is established hy
perceived effort, treadmill running/walking will result in greater encrgy
expenditure and a stronger cardiorespiratory training stimulus for a given
duration of exercise as compared to other modalities.

The Navy SEAL Physical Fitness Guide 51



Chapter 4

Running for Fithess

Running is a fundamental part of your physical
traiming program and provides an excellent aerobic workout. Moreover, it is not
expensive; most of the cost of running invelves buying a pair of “good”
running shoes. If you train intelligently and have the right gear, you ean
continue to enjoy the fitness and general sense of well-being that
accompanies running while avoiding running injuries. In this chapter, basic
information is provided for maintaining a sound, middle distance running (20
to 40 miles/week) program; this is adequate for running 10K and half
marathon races. Some of you may consider running a marathon in the future;
at such a time you may want to get training tips from experienced
marathoners, trainers at a running club or running magazines.
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Running Gear

Running Shoes

A good pair of running shoes will provide shock absorptien, cushioning,
motion control and durability, and ultimately help prevent injuries. Under
no cirecumstance should you buy shoes if they do not fit correctly. Running
magazines usually have a yearly review of various running shoes, newest
models of shoes and the type of runner the shoes are most suited to. You can
also obtain current information from “Running Sites/Pages” on the worldwide
web. It is wise to try on several different shoes at a sporting goods store to
determine which one might be best for you. This is also important if you are
planning to buy shoes from a catalog.

Pronation

It is important to understand this term because the type of running
shoe vou buy depends on whether you are a normal, over-, or under-pronator.
While running, the outside of the heel astrikes the ground first. Next, the foot
rotates inward and downwards: this process is called pronation. Everyone
pronates to some degree and pronation helpa the foot absorb the shock of
impact. However, some runners over-pronate: their feet roll too far inward.
Put vour running shoes together and look at their heels/backs; if they lean
inward, vou are probably over-pronating. Another way to check pronation is
to have a friend run behind you and have them watch the back of vour heel
as it makes contact with the ground: the greater the inward roll of your heel,
the more you pronate.

Excessive pronation can lead to
injuries of the lower leg and knee.

Other runners under-pronate or their feet do not have enough inward
roll after striking the surface. Such individuals are considered to have “rigid”
feet or feet that absorb shock poorly. Shoes are available to correct for either
under or over-pronation.

Shoe Terminology

When buying running shoes, it is helpful to be familiar with some
common terms. Figure 4-1 presents the various parts of a running shoe.
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Figure 4-1. Parts of a Running Shoe
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Qutisole is the material on the bottom of the shoe that comes in
direct contract with the running surface.

Midsole is the layer of cushioning that is placed between the
upper and outsoles.

Lateral is the outer-edge of the shoe.
Medial is the inner or arch side of the shoe.
Upper is the part of the sole that i1s above the midsole.

Achilles notch is the U or V-shaped cut at the top of the heel
collar which prevents irritation of the achilles tendon.

Heel counter is a firm cup usually made of plastic that is
encased in the upper and surrounds the heel to control excessive
rear foot motion.

External heel counter is a rigid plastic collar that wraps

around the heel of the shoe to provide support and control excess
pronation,

Motion control designs or devices control the inward rolling or
pronation of the foot. Some amount of pronation is normal: cor-

rective measures are necessary only if there is excessive rolling
or under-pronation.
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Terms Related to Cushioning

*

*

Cushioning is provided by midsoles and is needed for shock
absorption.

Cantilever is a concave outsole design in which the outer edges
flare out during foot strike to provide better shock absorption.

EVA is a foam-like material which is used in midsoles to provide
cushioning.

Polyurethane (PU) is a synthetic rubber that is used with EVA
in midseles. It 18 more durable than EVA but provides less cush-
ioning. PU is used in the rear foot for firmness and EVA in the
forefoot for flexibility and lightness in many shoe models.

Metatarsal pad is a soft wedge of EVA that is placed under the
ball of the foot to increase cushioning and shock absorption for
runners who are fore-foot strikers.

Terms Related to Shape

&

*

Last 18 a foot shaped piece of wood, plastic or metal which is
used as a frame for building a shoe. Lasts can be straight or
curved as shown in Figure 4-2.

Straight-lasted shoes are relatively straight shaped on the
inner or medial side and provide support and stability and are
recommended for runners who over-pronate.

Curve-lasted shoes are shaped to curve inwards (see figure).
This shape allows greater foot motion and such shoes can be
worn by runners with normal pronation and arches.

Straight Curve

Figure 4-2, Types of Lasts Used for Running Shoes
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Terms Related to Shoe Construction

€ Board lasting increases stability and is good for orthotics. A
board-lasted shoe is made by gluing the upper to fiber board
before it is attached to the midsocle.

4 Slip lasting is the most flexible shoe construction wherein the
shoe upper is stitched together like a moccasin before it is glued
to the midsole.

€ Combination lasting as the term suggests is partly board and
partly slip lasting. Such shoes are board lasted in the rear foot
for stability and slip lasted in the fore-foot for greater flexibility.
If you removed the sockliner you would see stitching in front and
a fiber-board in the rear foot.

Figure 4-3. Shoe
Construction: Lasting |

Slip Board Combination

Pointers for Buying Running Shoes

4 Maximum emphasis on shock-absorbing characteristics,
4 Know your foot type.

® Look for shoes that come in widths.

1<

Flat Normal High
Figure 4-4. Types of Arches

Do vou have normal arches, high
arches or are yvou flat footed? You can assess
yvour foot type by what is known as the “wet
test”: simply wet your feet and briefly stand
on a piece of paper or on a dark, bare floor;
look at the imprint left by your feet.
Compare them to the impressions shown in
Figure 4-4 to determine vour foot type.
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If you have high arches you will need a shoe with more cushioning for
shock absorption whereas if you are flat footed you will need a shoe with
more support and heel control (see Table 4-1).

€ Know whether you over- or under-pronate.

If you over-pronate you need shoes that provide stability, whereas, if
yvou under-pronate you need shoes that provide shock absorption and
cushioning.

€ Know if you are prone to running injuries.

See a sports medicine doctor if you are predisposed to training/overuse
injuries to determine if your injuries are related to biomechanics.
Biomechanical conditions, such as being an over- or under-pronator, or
having one leg shorter than the other, often result in running injuries. In
some cases, vou may benefit from using orthotics (see section on orthotics) in
your running shoes. Also, take your running shoes with you when you go to
see vour doctor.

€ Try on shoes towards the end of the day.

Feet are smallest first thing in the morning and swell slightly as the
day progresses. Also, wear running or sports socks while trying on shoes
since they are generally thicker than regular socks. Walk around the store
in the shoes to check the fit, cushioning and stability of the shoe. If you use
orthotics, lifts or other inserts, bring them with you when vou try on shoes.

€ Do not buy shoes based on their brand name.

Buy shoes that suit your biomechanical needs and work for your foot
type, not shoes that a friend highly recommended or shoes you have seen a
“good” runner wear. Consider going to a specialty shoe store where a
knowledgeable salesperson can evaluate your running style and
biomechanical needs, and recommend a shoe.

4 Replace worn out shoes in a timely manner.

Wearing worn out shoes can eventually lead to injuries and cause knee
or hip pain. It 18 a good 1dea to replace running shoes every 400 to 500 miles,
or sooner if your shoes wear down quickly. One way to keep track of vour
running mileage is to establish a running log. A running log will not only
help in keeping track of your running distance, but it will also help in
tracking factors such as sudden increases in mileage or the onset of injury.
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