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SAFETY/HAZARD AWARENESS NOTICE 
 

 THIS NOTICE PROMULGATES SAFETY PRECAUTIONS TO THE 
STAFF AND STUDENTS OF THE PHYSICAL TRAINING INSTRUCTORS 
COURSE.  RESPONSIBILITIES ARE ASSIGNED BY THE CHIEF OF 
NAVAL EDUCATION AND TRAINING, THROUGH THE CHIEF OF NAVAL 
TECHNICAL TRAINING. 
 
 STUDENTS MAY VOLUNTARILY REQUEST TERMINATION OF 
TRAINING AT ANY TIME.  WHEN A STUDENT MAKES A STATEMENT 
SUCH AS "I QUIT" OR "DOR" (DROP ON REQUEST), HE/SHE SHALL 
BE IMMEDIATELY REMOVED FROM THE TRAINING ENVIRONMENT AND 
REFERRED TO THE DIVISION OR TRAINING OFFICER FOR 
ADMINISTRATIVE ACTION.  THE STUDENT SHALL THEN MAKE A 
WRITTEN STATEMENT, CLEARLY INDICATING THE DESIRE TO DOR. 
 
 A TRAINING TIME OUT (TTO) MAY BE CALLED BY ANY STUDENT 
OR INSTRUCTOR IN ANY TRAINING SITUATION WHERE THEY ARE 
CONCERNED FOR THEIR OWN OR ANOTHER'S SAFETY, OR THEY 
REQUEST CLARIFICATION OF PROCEDURES OR REQUIREMENTS.  TTO 
IS ALSO AN APPROPRIATE MEANS FOR A STUDENT TO OBTAIN RELIEF 
IF HE OR SHE IS EXPERIENCING PAIN, HEAT STRESS, OR OTHER 
SERIOUS PHYSICAL DISCOMFORT.  THE PURPOSE OF THE TTO IS TO 
CORRECT THE SITUATION OF CONCERN, PROVIDE CLARIFYING 
INFORMATION, OR REMOVE THE STUDENT OR INSTRUCTOR FROM THE 
POSSIBLE HAZARDOUS ENVIRONMENT.  A TTO MAY BE SIGNALED BY 
AN APPROPRIATE NONVERBAL, ALARM, OR HAND SIGNAL.  IF THE 
TTO SIGNAL IS NOT ACKNOWLEDGED, THE SIGNALER SHALL SHOUT 
"TIME OUT" (OR OTHER ACTION AS REQUIRED BY THE TRAINING 
ACTIVITY).  THE INSTRUCTOR SHALL ATTEMPT TO RELIEVE AND 
REMOVE THE STUDENT FROM THE POSSIBLE HAZARDOUS ENVIRONMENT.  
IF AN ADEQUATE NUMBER OF INSTRUCTORS ARE AVAILABLE TO ALLOW 
TRAINING TO CONTINUE SAFELY, THE LEAD INSTRUCTOR MAY ELECT 
TO DO SO.  HOWEVER, IF THIS IS NOT PRACTICAL, TRAINING WILL 
BE STOPPED UNTIL THE SITUATION IS CORRECTED. 
 
 CAUTION:  LASER POINTING DEVICES MAY BE USED DURING 
THIS COURSE, TO INCLUDE REMOTE CONTROLS.  REFER TO 
NAVAVSCOLSCOMINST 5100.12. 
 
 
 
 
 
 
 

HOW TO USE THIS TRAINEE GUIDE 
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This trainee guide is to be used concurrently with the 

instruction provided. 
 

 Each trainee guide is numbered concurrently with the 
lesson topics.  Each topic consists of an outline sheet, 
containing subject introduction, list of enabling 
objectives, and information pertaining to that lesson 
topic. 
 
 This guide is yours to keep.  Feel free to mark it as 
you see fit; highlighting, underlining, and note-taking are 
all appropriate and encouraged.  This trainee guide may not 
be used during testing. 
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TERMINAL OBJECTIVE 
 

UNIT  TERMINAL OBJECTIVE
 
1.0 Upon completion of this unit of instruction the 

Physical Training Instructor Under Training will 
demonstrate knowledge to instruct, demonstrate, 
and facilitate students in the NAVAVSCOLSCOM 
Physical Training Instructor (PTI) Course 
curriculum without injury to personnel or damage 
to equipment. 
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INTRODUCTION 
 

LESSON TOPIC 1 
 
INTRODUCTION 
 
The Physical Training Instructor Course was designed to 
provide the instructor under training with the knowledge to 
instruct, demonstrate, and facilitate students in the 
NAVAVSCOLSCOM Physical Training Instructor Course 
curriculum without injury to personnel or damage to 
equipment. 
  
ENABLING OBJECTIVES 
 
1.1 State course overview and rules. 
1.2 State Naval Air Station Pensacola information. 
1.3 State Naval Aviation Schools Command information. 
1.4 State safety requirements for physical training. 
1.5 Identify areas of special concern for physical 

training. 
1.6 Fill out medical screen form. 
1.7 State/Define mishap, near miss, and unsafe condition 

reporting procedures. 
1.8 State Drop on Request procedures. 
1.9 State Training Time Out procedures. 
1.10 Define wellness and fitness. 
 
TOPIC OUTLINE 
 
A. Course Overview 
 

Physical training sessions are conducted every day.  
Lectures and labs cover the following subjects:  
Operational Risk Management, Sports Psychology, Stress 
Management and Suicide Prevention, Beneficial and Non-
beneficial Stretches and Exercises, Major Components 
of the Musculoskeletal System, Principles of Training, 
Injury Prevention and Hygiene, Cardiorespiratory 
System, Exercise in Extreme Environments, Aquatics, 
Exercise Formula Guidelines, Circumference 
Measurements, Nutrition, Shipboard Training, and 
American Red Cross Sport Safety Training. 

 
B. Course Rules 
 

1. Class leader 

8 
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2. Start times 
 

3. Classroom procedures and fire exits 
 

4. Organizational clothing 
 

5. Personal effects 
 

6. Parking 
 
C. General Information 
 

1. NASP gym 
 

2. Chow Hall hours 
 

3. NASC information 
 

4. Safety 
 
D. Medical Screening 
 

1. Medical screening is a prerequisite for ensuring 
students are medically cleared and physically 
able to participate in physical training 
sessions.   

 
E. Lessons Learned/Safety Precautions 
 

1. The most significant lesson for the PTI course is 
sports injury prevention. 

 
2. Lessons Learned: 

 
a. Minor injuries have resulted when personnel 

who were not in good physical condition 
pushed themselves too hard. 

 
b. Minor strain and sprain may be caused by 

improper stretching, warm-up exercise, or 
cool down stretching. 

 
c. Back injuries can happen when performing 

exercises improperly

9 
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3. Mishap/Near-Miss/Unsafe Condition Reporting 

Procedures. 
 

a. A mishap is any unplanned or unexpected 
event causing personal injury, occupational 
illness, death, material loss or damage, or 
an explosion of any kind whether damage 
occurs or not. 

 
b. A near miss or hazardous condition is any 

situation that if allowed to go unchecked or 
uncorrected has the potential to cause a 
mishap. 

 
c. It is the responsibility of all Department 

of Defense personnel to report all mishaps, 
near misses, and any unsafe or unhealthy 
(hazardous) conditions.  If a mishap, 
hazardous condition, or near miss occurs the 
student shall notify the instructor 
immediately.  OPNAV 5100/11 Forms with 
instructions are available for formal 
reporting. 

 
F. Drop on Request (DOR) 
 

The Physical Training Instructor Course is designated 
as moderate risk training and is voluntary.  
Accordingly, students have the option to individually 
request termination of training. 

 
G. Training Time Out (TTO) Policy 
 

A TTO may be called in a training situation whenever a 
student or instructor expresses concern for personal 
safety or a need for clarification of procedures or 
requirements exists. 
 

H. Wellness 
 

1. A multifaceted approach to optimal health that 
emphasizes the individual's deliberate effort to 
stay healthy and achieve the highest potential 
for well being. 

10 
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 2. Wellness is an ongoing process requiring daily 

decisions in the areas of proper nutrition, 
stress management, disease prevention, substance 
abuse control, and physical fitness. 

 
I. Fitness 
 

1. Physical fitness is defined by the American 
Medical Association as the general capacity to 
adapt and respond favorably to physical effort. 

 
2. A physically fit individual is able to perform 

normal daily activities effectively and have 
energy remaining for other activities of life 
(emergencies, leisure or recreational activities, 
etc.). 

 
3. Physical fitness is divided into two components: 

 
a. Health-related:  absolute strength, dynamic 

strength, flexibility, cardiovascular 
endurance, and body composition. 

 
b. Performance or skill related:  coordination, 

agility, power, balance, speed, and 
accuracy. 

11 
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OPERATIONAL RISK MANAGEMENT 
 

LESSON TOPIC 2 
 
INTRODUCTION  
 
Operational Risk Management principles apply to physical 
training and should be utilized by the Physical Training 
Instructor to ensure safe training without unnecessary 
risk. 
 
ENABLING OBJECTIVES 
 
1.11 Explain the principles that apply to Operational Risk 

Management. 
 
TOPIC OUTLINE 
 
A. Operational Risk Management (ORM) is the process of 

dealing with risk associated with military operations, 
which includes risk assessment, risk decision making, 
and implementation of effective risk controls.  It is 
a decision making tool which increases the ability to 
make informed decisions and reduces risks to 
acceptable levels.  The goal of ORM is to optimize 
operational capability and readiness by managing risk 
to accomplish the mission with minimal loss. 

 
B. ORM Terms 
 

1. Hazard:  A condition with the potential to cause 
personal injury or death, property damage, or 
mission degradation. 

 
a. Examples: 
 
 

2. Risk:  An expression of possible loss in terms of 
severity and probability. 

 
a. Examples: 
 
 

3. Severity:  The worst credible consequence that  
can occur as a result of a hazard. 

 
a. Examples: 

12 
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4. Probability:  The likelihood that a hazard will  

result in a mishap or loss. 
 

a. Examples: 
 
 

5. Risk Assessment:  The process of detecting  
hazards and assessing associated risks. 

 
6. Control:  A method of reducing risk for an 

identified hazard by lowering the probability of 
occurrence, decreasing potential severity, or 
both. 
 
a. Examples: 
 

 
C. Operational Risk Management Process 
 

1. Identify hazards 
 

2. Assess hazards 
 

3. Make risk decisions 
 

4. Implement controls 
 

5. Supervise 
 
D. Causes of Risk 
 

1. Change 
 

2. Resource constraints 
 

3. New technology 
 

4. Complexity 
 

5. Stress 
 

6. Societal constraints 
 

7. Environmental influences 
 

8. Human nature 

13 
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9. Speed/Tempo of operations 

 
10. High energy levels 

 
 
E. Four ORM Principles 
 

1. Accept risk when benefits outweigh the cost. 
 

2. Accept no unnecessary risk. 
 

3. Anticipate and manage risk by planning. 
 

4. Make risk decisions at the right level. 
 
F. ORM Levels of Application 
 

1. Time-critical.  On the run consideration of the 
five steps.  Entails a quick mental review or 
discussion using the five steps during the 
execution phase of operations/training and for 
crisis response planning. 

  
a. Examples: 
 

2. Deliberate.  Application of the complete five 
step process.  Slightly expanded, more detailed 
application of the five steps in planning for an 
operation or reviewing procedures.  This process 
level is used when there is a good understanding 
of the issues based on experience. 

 
 a. Examples: 
 
3. In-depth.  Complete five step process with 

detailed analysis.  Basically the same as 
deliberate but with a more thorough risk 
assessment (first two steps).  It is used to more 
thoroughly explore the hazards and their 
associated risk in a complex operation or system, 
or one in which the hazards are not well 
understood.  A process involving statistics or 
numerous complicated steps. 

 
 a. Examples: 
 

14 
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G. Risk Assessment Matrix.  When conducting a risk 

assessment, you must factor in the severity of the 
hazard, the probability of occurrence, and assign a 
risk assessment code to determine the risk level.  You 
must then determine what level of risk is acceptable 
for the activity. 

 
 
 

PROBABILITY OF OCCURRENCE
Lik  ely Pro y babl May Unl y ikel 

 
 A B C D 

 
Cat I 

 
1 

 
1 

 
2 

 
3 

 
Cat II 

 
1 

 
2 

 
3 

 
4 

 
Cat III 

 
2 

 
3 

 
4 

 
5 

S 
E 
V 
E 
R 
I 
T 
Y 

 
Cat IV 

 
3 

 
4 

 
5 

 
5 

 
 

a. Severity is divided into four categories: 
 

1. Category I – The hazard may cause death, 
loss of facility/asset or result in grave 
damage to national interests. 

 
2. Category II – The hazard may cause severe 

injury, illness, property damage, damage to 
national or service interests or degradation 
of efficient use of assets. 

 
3. Category III – The hazard may cause minor 

injury, illness, property damage, damage to 
national, service or command interests or 
efficient use of assets. 

 
    4. Category IV – The hazard presents a minimal 
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 threat to personnel safety or health, 
property, national, service or command 
interests or efficient use of assets. 

 
b. Probability of occurrence is divided into four 

categories: 
 

1. Sub-category A – Likely to occur immediately 
or within a short period of time.  Expected 
to occur frequently to an individual item or 
person or continuously to a fleet, inventory 
or group. 

 
2. Sub-category B – Probably will occur in 

time.  Expected to occur several times to an 
individual item or person or frequently to a 
fleet, inventory or group. 

 
3. Sub-category C – May occur in time.   

Can reasonably be expected to occur some 
time to an individual item or person or 
several times to a fleet, inventory or 
group. 

 
4. Sub-category D – Unlikely to occur. 
 

c. Risk Assessment Code (RAC) is an expression of 
risk which combines the elements of hazard 
severity and mishap probability.  Using the 
matrix, the RAC is expressed as a single number 
that can be used to help determine hazard 
abatement priorities.  In some cases, the worst 
credible consequence of a hazard may not 
correspond to the highest RAC for that hazard.  
One hazard may have two potential consequences.  
The severity of the worst consequence may be 
unlikely, resulting in a lower RAC. 

 
H. ORM vs. Non-standard Approach 
 

1. Systematic vs. random, individual-dependent 
 

2. Proactive vs. reactive 
 

3. Plan vs. safety 
 

4. Common process vs. non-standard 

16 
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5. Conscious decision based on risk and benefit vs. 

"Can Do" regardless of risk 
 

I. Benefits of ORM 
 

1. Reduction in mishaps 
 

2. Improved mission effectiveness 

17 
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SPORTS PSYCHOLOGY 
 

LESSON TOPIC 3 
 
INTRODUCTION 
 
Many upper level athletes utilize different sports 
psychology methods to ensure success in their chosen sport.   
These techniques may be used by the Physical Training 
Instructor and his students to assist in achieving their 
fitness goals. 
 
ENABLING OBJECTIVES 
 
1.12 Explain how to mentally prepare for improved physical 
     performance. 
 
TOPIC OUTLINE 
 
A. Goal Setting 
 
 1. Set realistic, obtainable goals (stair step) 

 
 2. Write down your goals 
 
 3. Memorize goals 
 
 4. State out loud 
 
 5. Review 
 
B. Psychocybernetic Imagery 
  
 1. Vivid mental picture of every detail of physical 

performance 
 
  2. Rehearsal 
 
 3. Perfect Practice 
 
C. Pysching Up 
 
 1. Adrenaline release 

 
 2. Motivation 
 
 3. Don’t psyche out 

18 
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D. Concentration/Distraction Avoidance 
 
 1. The inability to concentrate and the loss of 

 concentration can decrease one’s performance 
 in a military physical fitness test. 

 
 2. Use positive statements and psychocybernetic 

     imagery to stay focused and to avoid distraction. 
 
E. Mental Toughness 
 
 1. Concentration 
 
 2. Overcome distractions 
 
F. Confidence Building 
 
 1. Mental preparation 
 
 2. Practice 
 
 3. Buildup training 

19 
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STRESS MANAGEMENT 
 

LESSON TOPIC 4 
 
INTRODUCTION 
 
Stress has many negative physical, physiological, and 
social effects on personnel.  Identification of the cause 
and effects of stress and the ability to utilize stress 
management strategies is essential. Unchecked, stress may 
ultimately lead to suicide. 
 
ENABLING OBJECTIVES 
 
1.13 Define stress. 
1.14 Identify five sources of stress. 
1.15 List the detrimental effects of overstress, including 

substance abuse. 
1.16 Discuss the stress management strategies of coping, 

cooperation, and changing. 
 
TOPIC OUTLINE 
 
A. Sources of Stress 
 

Stress can be defined as the body’s and mind’s 
reaction to the demands, whether real or perceived, of 
the environment.  Stress may result from many sources.  
The personal stress inventory at the end of this 
chapter is a good analysis of your stress level. 

 
1. People have different reactions to the same 

stressors.  Not all stress is harmful; some 
stress can be beneficial up to a point.  If 
stress becomes too intense, prolonged, or 
frustrating it can become physically or 
emotionally harmful. 

 
2. Stress unchecked can lead to suicide. 

 
3. The changing nature of the work environment and 

major life changes cause different individuals to 
behave differently.  Five examples of stress most 
commonly experienced by Naval personnel are: 

 
a. Decision making 
b. Performance expectations 

20 
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c. Workload/Environment 
d. Personal demands 
e. Changing life situations 

 
B. Symptoms and Detrimental Effects 
 

The first step in handling stress is to identify what 
stressors exist in our lives.  Once we have identified 
these stresses, we can begin to establish and 
implement successful strategies.  Knowing early 
warning signs, symptoms and detrimental effects allow 
us to properly deal with stress.  Some of the more 
common and obvious signs of inappropriate stress 
management are: 

 
a. Alcohol or drug abuse 
b. Denial, withdrawal or isolation 
c. Impulsive or out of character behavior 
d. Improper diet 
e. Aggression 
f. Anxiety 
g. Low productivity and quality of performance 
h. Health problems 
i. Absenteeism 
j. Irritability 

 
C. Managing Stress 
 

1. Coping strategies 
 

a. Nutritious diet 
b. Regular vigorous exercise 
c. Self awareness 
d. Time management 
e. Take up hobbies 

 
2. Cooperating strategies 
 

a. Family/Friends 
b. Supervisors/Peers 
c. Chaplain 
d. Flight Surgeon/Medical Personnel 
e. Social groups/Family Services 

 
3. Changing strategies 

 
a. Set realistic goals 

21 
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b. Relax more 
c. Take up hobbies 
d. Reduce alcohol intake 

 
D. Suicide Prevention 
 

1. Definitions 
 

a. Suicide is self-induced death, intentionally 
caused. 

 
b. A suicide attempt is an intentional act, 

causing physical self-harm, where death 
would have occurred had there been no 
intervention. 

 
c. A suicide gesture is an intentional act, 

causing or intending to cause physical self-
harm in a way normally associated with 
suicide, but which would not have caused 
death, even without intervention. 

 
d. Suicide ideation is a statement or pattern 

of statements, words, or behaviors which 
reveal a preoccupation with the idea of 
self-induced death. 

 
2. Suicide Causes/Facts 
 

a. Relationships/Family problems 
b. Depression 
c. Job 
d. Poor self-esteem 
e. Health 
f. Stress 
g. Finances 
h. Loss of hope 
i. Suicide is the third leading cause of death 

after motor vehicle accidents and heart 
disease for Naval personnel. 

j. Military rates slightly higher than national 
rates. 

k. The majority of suicidal personnel project 
clues or warnings of intentions. 
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3. Suicide Risk Factors 

 
a. Problems with family, relationships, 

depression, job, Navy, and/or finances 
b. Made previous attempts 
c. A family history of suicide 
d. Experienced recent suicide of a friend or 

relative 
e. Threaten suicide 
f. Possession of a weapon 
g. Specific, well thought out plans 

 
4. Suicide Warning Signs 

  
a. A verbal statement of a wish to die or a 

direct threat of self-harm 
b. Interest in or talk about the subject of 

death 
c. Talk about feelings of worthlessness 
d. Decline in job performance or personal 

appearance 
e. Changes in sleep patterns or appetite 
f. Unusual withdrawal, isolation, aggressions, 

disinterest, moodiness, or crying spells 
g. Making final arrangements, giving away 

favorite possessions, writing a will 
h. Becoming accident prone 
i. Depression over the recent death of a friend 

or relative 
j. Marked changes in behavior or personality 
 

5. Suicide Myths 
 
 People believe many misconceptions about suicide.  

Some of the more common myths are: 
 

a. Only certain types of people commit suicide. 
b. People who threaten suicide don't commit 

suicide. 
c. People who have been unsuccessful are not 

serious about committing suicide. 
d. Suicide will never happen to anyone you 

know. 
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6. Individual’s role in suicide prevention 
 

You must be prepared to take quick and positive 
action to prevent suicide.  Here are some 
specific techniques: 
 
a. Know your personnel/peers.  Be alert for 

indications of threatened suicidal behavior 
or suicidal ideation in subordinates and 
peers.  If either is detected, take 
immediate action as suicidal behavior is a 
medical emergency. 

b. Be active and concerned.  Demonstrate an 
interest in the people around you. 

c. Be aware of resources available to assist 
you in helping others. 

d. Know the suicide warning signs and risk 
factors. 

e. Know what to do if you discover someone 
attempting or threatening suicide: 

 
(1) Remain calm. 
(2) Call for professional help. 
(3) Do not leave the individual alone. 
(4) Escort members with suspected suicidal 

behavior to the nearest military 
medical facility. 

(5) Report incident to Command Duty Officer 
(CDO). 

(6) Report incident to Command Chaplain for 
follow-up. 

(7) Be familiar with command SOP for 
handling suicide incidents. 

 
f. Monitor yourself.  Have the courage to seek 

help. 
 

Suicide can be prevented.  It is an ALL HANDS 
responsibility. 
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Personal Stress Inventory 
 
You are invited to take this self-test of your stress level.  If your score 
is high (300 or more) or if any one or more of the events listed is 
troubling you, you are invited to seek counseling.  The Chaplain, The 
Family Service Counselor and your Department Counselor are available to 
assist you in successfully dealing with your level of stress.   
 
Look at the events listed below.  For any event which has occurred to you 
in the last 12 months circle the corresponding point value for that event.  
If an event has occurred to you more than once, multiply the point values 
times the frequency. 
 
EVENT        POINT VALUE 
 
Death of spouse       100 
Death of parent       100 
Divorce        73 
Parental divorce       73 
Marital separation       65 
Parental separation      65 
Jail term        63 
Death of close family member     63 
Personal injury or illness     53 
Marriage        50 
Fired from job       47 
Marital reconciliation      45 
Change of health of family member    44 
Pregnancy        40 
Sex difficulties       39 
Gain of new family member      39 
Business readjustment      39 
Change in financial status     38 
Death of close friend      37 
Relationship breakup or reconciliation   36 
Change in number of arguments with spouse   35 
Mortgage over $75,000      31 
Mortgage foreclosure      30 
Change in work responsibilities     29 
Trouble with in-laws      29 
Outstanding personal achievement    28 
Spouse beginning or stopping work or school   26 
Revision of personal habits     24 
Change in living conditions     24 
Trouble with supervisor      23 
Change in working conditions or hours    20 
Change in residence      20 
Change in school       20 
Change in recreation      19 
Change in religious practices     19 
Change in social activities     18 
Mortgage less than $50,000     17 
Change in sleeping habits      15 
Change in number of family get togethers   15 
Change in eating habits      13 
Vacation        13 
Christmas/Hanukah       12 
Minor violations of the law     11 
           _______   
                                      Total Points 

25 
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STRETCHES 
 

LESSON TOPIC 5 
 
INTRODUCTION 
 
Flexibility is essential to overall fitness.  Loss of 
flexibility as we age can cause injury during normal daily 
activities.  Proper warm up and stretching sessions should be 
incorporated into every physical training session.  Non-
beneficial stretches and exercises are unsafe and should not be 
performed by Physical Training Instructors or their students. 
 
ENABLING OBJECTIVES 
 
1.17 Identify stretching principles. 
 
1.18 Identify non-beneficial exercises for physical fitness. 
 
1.19 Perform beneficial stretches. 
 
TOPIC OUTLINE 
 
A. Stretching Principles 
 

1. The body responds to a sustained stretch greater than 
15 seconds. 

2. Slight discomfort (not painful) 
3. DO NOT BOUNCE! 
4. Warm up prior to stretching 

 
B. PNF Stretching/Flexibility Technique 
 

1. Proprioceptive Neuromuscular Facilitation (PNF) 
stretching: 

 
a. Passive stretch for 15 seconds 
b. Isometric contraction 7-15 seconds 
c. Relax 
d. Passive stretch to new end Rate of Movement (ROM) 

 
C. Beneficial Stretches 
 

1. Back benders 
 

a. Primary Benefit To (PBT) the hamstrings, hip and 
thigh adductor. 
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b. Instruct student to keep back straight to prevent 
lower back injuries.  Sit and bend at the waist, 
slight bend at the knees. 

 
2. BUDS/Knee (Iliotibial Band Stretch) 

 
a. PBT:  Iliotibial band 
b. Description:  Perform while seated, with one leg 

extended, and the other leg crossed over the 
extended leg at the knee.  Turn the upper torso 
toward the bent leg stretching the iliotibial 
band of that leg.  Use the elbow on the side of 
the straight leg to hold the stretch. 

 
3. Chest Stretch 

 
a. PBT:  Chest and anterior shoulder muscles 
b. Description:  Begin from a standing position with 

arms extended to the side at shoulder level.  
While keeping the thumbs pointed up, extend the 
arms backward.  Either have another person hold 
the stretch or use a pole for resistance. 

 
4. Swimmer's Stretch 

 
a. PBT:  Chest and anterior shoulder muscles 
b. Description:  Perform this exercise either seated 

or standing without bending over.  This stretch 
should be performed with thumbs pointing downward 
throughout the stretch.  Clasp hands together 
behind the lower back, and slowly pull the arms 
up and toward the head. 

 
5. Groin Stretch/Butterflies 

 
a. PBT:  Leg adductor 
b. Description:  Begin by sitting with legs bent and 

the bottoms of the feet together.  Grasp the 
ankles and push the legs to the floor using the 
elbows while bending the upper torso toward the 
feet. 

c. Butterflies:  Keep the back straight and grab the 
ankles, not the toes. 
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6. Groin Stretch 
 

a. PBT:  Leg adductors 
b. Description: Standing with legs far enough apart 

to allow for sufficient stretch and toes pointed 
slightly outward.  Shift body weight to one side 
while bending the leg on that side.  The stretch 
should be felt on the inner aspect of the thigh 
of the straight leg. 

 
7. Inside Hurdler Stretch 
 

a. PBT:  Hamstrings 
b. Description:  From the sitting position, extend 

one leg out while tucking the other leg in front 
of the hips with the knee pointing outward.  Bend 
the torso forward toward the knee of the extended 
leg, stretching the muscles in the back of the 
leg.  Reach with the same hand to same foot. 

 
8. Seated Head to Knee Stretch (sitting) 

 
a. PBT:  Leg flexors 
b. Description:  From the sitting position, extend 

the legs forward and bend the torso toward the 
knees, maintain a slight bend in the knees, 
stretching the back of the legs. 

 
9. Single Leg Hamstring Stretch 

 
a. PBT: Leg flexors 
b. Description:  While lying on back, bring one knee 

up to the chest and extend the leg.  Hold the 
stretch by grasping behind the knee.  Keep back 
as straight as possible throughout the stretch. 

 
10. Gastrocnemius/Soleus Stretch  

 
a. PBT:  Gastrocnemius/Soleus 
b. An excellent pre-running/walking exercise. 
c. Description:  Standing away from the wall step 

back with one foot.  Press hips forward slightly 
bending the forward knee and raising the back 
heel off the ground.  Flex the foot stretching 
the calf muscles.  Keep the leg of the stretched 
muscle straight. 
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11. Rotator Cuff Stretch 
 

a. PBT:  Shoulder (Posterior Deltoid) 
b. Description:  Bring the arm that is to be 

stretched across the chest.  Use the opposite arm 
to pull the arm being stretched toward the chest 
until the stretch is felt in the posterior 
shoulder. 

 
12. Trunk Side to Side Stretch 

 
a. PBT:  Abdominals/Obliques 
b. Description:  Standing straight, arms either 

above the head or straight to the sides, bend the 
torso to the side and hold.  Return to the 
starting position and repeat to the other side. 

 
13. Tricep Stretch 

 
a. PBT:  Triceps  
b. Description:  Standing erect, bring the arm to be 

stretched up and back so that the elbow is 
pointing toward the sky and the hand rests 
between the shoulder blades.  Gently pull the arm 
toward the midline behind the head to stretch the 
triceps muscle. 

 
14. Trunk Twisters (Seated) 

 
a. PBT:  Abdominals 
b. Performed seated vice standing to avoid placing 

stress on the knee. 
c. Description:  Starting from the seated position 

with hands behind the head or clasped in front of 
the chest, twist the upper torso to one side, and 
then to the other, looking in the direction you 
are twisting. 

 
15. Cherry Pickers (Seated) 

 
a. PBT:  Hamstrings 
b. Description:  Begin from a seated position with 

legs extended out and to the side as far as 
possible, gently bend at the waist, reaching 
toward toes, using same hand over toe.  Extend 
both hands toward center. 
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16. Lower Back Stretch 
 

a. PBT:  Lower Back 
b. Description:  While lying on back (supine), bring 

one knee up and toward the chest.  Place the 
hands behind the knee and gently pull leg toward 
the chest, stretching the back muscles. 

 
17. Supine Back Stretch 

 
a. PBT:  Lower Back 
b. Description:  While lying on back (supine), bring 

both knees up and toward the chest.  Place the 
hands behind the knees and gently pull both legs 
toward the chest, stretching the back muscles. 

 
18. Quadriceps Stretch 

 
a. PBT:  Quadricep 
b. Description:  From the prone or standing 

position, bend one leg back toward the buttocks, 
stretching the front of the bent leg.  Use the 
hand on the same side as the bent leg to hold the 
stretch.  Knees should be kept parallel and 
together.  Can be performed from the standing 
position. 

 
19. Abdominal Stretch 

 
a. PBT:  Abdominal 
b. Description:  Begin lying on stomach (prone) with 

hands flat on the deck.  Extend the arm so that 
the upper torso lifts off the deck. 

 
20. Achilles Tendon Stretch 

 
a. PBT:  Achilles Tendon 
b. Description:  Start from the standing position, 

step forward bending slightly at both knees 
allowing the back heel to come off the ground 
approximately 1 inch.  Lean slightly back and 
press downward with the back heel, stretching the 
Achilles Tendon. 

 
21. Iliopsoas Stretch 

 
a. PBT:  Iliopsoas muscle 
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b. Description:  Begin from a standing position.  
Step forward with one leg, placing one foot in 
front of the other.  Keep both legs slightly 
bent.  Weight should be distributed toward the 
front foot.  Flatten the back and tuck the hips 
under, stretching the iliopsoas muscle on the 
front of the back leg. 

 
22. Hip Stretch 

 
a. PBT:  Hip Extensors 
b. Description:  Begin lying with back on the deck, 

knees bent, and feet flat on the deck.  Cross one 
leg so that the ankle is resting on the knee of 
the other leg.  Slowly lift the leg off the deck 
and move it toward the chest.  Stretch should be 
felt in the hip of the crossed leg. 

 
23. Penguin Walk 

 
a. PBT:  Gastrocnemius 
b. It is also a conditioning exercise for the 

anterior tibialis. 
c. Description:  While standing with the weight over 

the heels, flex feet and toes upward, stretching 
the calf muscles.  Maintain this position and 
walk on the heels. 

 
D. Non-Beneficial Exercises and Stretches 
 

These exercises do provide aerobic or anaerobic 
conditioning however the risk of injury is high. 

 
1. Plyometric Star Jumps 

 
a. This exercise puts a large shearing force on the 

knee because the starting position of the knee is 
at a position greater than 90 degrees flexion. 

 
2. Standing Calf Stretch 

 
a. Potential for injury to the back 
b. Description:  In the standing position bend over 

and grab the toes and pull them up. 
 

3. Mountain Climbers 
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a. Knees are flexed greater than 90 degrees and 
absorbing force. 

 
4. Cross-Overs (Standing Hamstring) 

 
a. Potential for lower back injury 

 
5. Two and Four Count Windmills 

 
a. Bending over at the waist with the knees straight 

increases spinal disk pressure. 
 

6. Cherry Pickers (Standing) 
 

a. Ballistic stretches (bouncing) are counter 
productive; bending over at the waist with the 
legs straight increases spinal disk pressure. 

 
7. Thigh Stretch (2 Person) 

 
a. Over pressure on the leg increases the likelihood 

for injury to the knee. 
 

8. Lat Pull Down (Behind Neck) 
 

a. Perform pull downs in front to top of chest to 
prevent rotator cuff damage 

 
9. Back Stretch (Yoga Stretch) 

 
a. Potential injury to the spine 

 
10. Hand to Toe Sit Ups (Straight Leg) 

 
a. Places mechanical stress on the back. 

 
11. Standing Head to Knee 

 
a. Potential for injury to the discs and lower back.  

Bending over statically at the waist increases 
spinal disc pressure by 400%. 

 
12. Inverted Cycling 

 
a. May compress cervical (neck region) vertebrae. 
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MUSCULOSKELETAL SYSTEM 
 

LESSON TOPIC 6 
 
INTRODUCTION 
 
The Physical Training Instructor must have a basic 
understanding of the structure and function of the human 
musculoskeletal system in order to safely and effectively 
participate in and instruct physical fitness programs. 
 
ENABLING OBJECTIVES 
 
1.20 Identify major components of the musculoskeletal 

system and their function. 
 
1.21 Identify types of muscle movement. 
 
TOPIC OUTLINE 
 
A. Major Components of the Musculoskeletal System 
 
 1. The human musculoskeletal system is divided into 

four components:  bones, joints, connective 
tissues, and muscles. 
 
a. Each system is inter-dependent upon the  
     others to produce movement. 

 
2. Four major functions of the musculoskeletal 

system: 
 

  a. Form 
 
  b. Support 
 
  c. Locomotion or movement 
 
  d. Protection: 
 
   (1) Brain 
 
   (2) Heart and lungs 
 
   (3) Pelvic organs 
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   (4) Spinal cord 
 
 3. Bone composition: 
 
  a. Hard outer shell 
 
  b. Compact tissue 

 
  c. Cancellous tissue 
 
   (1) Arteries, nerves, veins, and marrow are  
            present in the cancellous tissue.  
 
   (2) Red blood cells are produced in the  
        cancellous tissue of bones. 
  
  d. Bones are composed of calcium, phosphorous,   

    other mineral salts, and ossein (an organic  
    substance). 

 
(1) Calcium deficiency, osteoporosis, 

causes brittle bones. 
 

  e. 206 bones in the human body make up the  
       skeleton. 
 
   (1) Axial skeleton 
 
    (a) 80 bones of head, neck, and trunk. 
 
    (b) Provide support and stability. 
 
   (2) Appendicular skeleton 
 
    (a) 126 bones that form the shoulders, 
         pelvis, arms, legs, hands, and  
                     feet. 
 
    (b) Primary function is performing  
         movement. 
 
 4. Joints 
 
  a. Points where two bones connect. 
 
  b. There are three types of joints.  Their  
       classification is based upon the amount of  
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       movement performed by the joint. 
 
   (1) Fibrous (immovable joints) such as 

those found in the skull.  
 
   (2) Cartilaginous (slightly moveable) such  
                    as those found in the vertebral column 
                    and the ribs. 
 
   (3) Synovial joints (free moveable joints)   
                    can be broken down into three types: 
 
    (a) Uniaxial.  Movement in one  
         direction/axis only.  Examples are  
         the elbows and knees. 
 
    (b) Biaxial.  Movement on two  
        directions/axis.  Examples are the  
        wrist and ankles. 
 
    (c)  Multiaxial.  Movement in at least 
         three directions/axis.  Examples   
                         are the shoulders and hips. 
 
 5. Connective Tissues 
 
  a. Ligaments are slightly elastic bands of 

white fibrous tissue that connect bone to 
bone at the joint. 

 
  b. Tendons are extensions of muscle fibers that 
       are more elastic than ligaments and attach  
       muscle to bone. 
 

c.  Bursa are fluid filled pads that act as 
shock absorbers and provide a smoother 
surface for tendons to move over bones. 

 
d. Cartilage is a firm, elastic, and flexible  
     material found at the end of ribs, between         
     vertebrae, and at joint surfaces. 

 
 6. Muscles 
 
  a. There are three types of muscle tissue. 
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(1) Involuntary/smooth muscles are not 
under conscious control and handle the 
work of the internal organs. 

 
   (2) Voluntary/skeletal muscles are under 
        conscious control; arms, legs, hips,  
        chest, and back.  Skeletal muscles are  
        attached to the bones directly or by  
        tendons. 
 
   (3) Cardiac/heart muscle 
  
  b. A muscle is 75% water, 20% protein, and 5% a 

combination of inorganic salts and other 
substances.  

 
  c. Muscles contain two sliding protein  

filaments, actin and myosin.  When 
stimulated by the central nervous system and 
fueled by Adenosine Triphosphate (ATP), 
these filaments pull together, causing the 
muscle to contract. 

 
  d. Skeletal muscles contain two types of 

fibers.  The number and type of fibers is 
hereditary and all normal skeletal muscles 
contain all fiber types.  However, the 
proportion or distribution of these fiber 
types within and across individuals differs.  
Also, within an individual, the distribution 
of fibers in various muscles can vary 
widely.  Specific types of physical training 
can induce changes in muscle fiber 
characteristics. 

 
   (1) Fast-twitch fibers are broken down into 

two subcategories. 
 
    (a) Fast Glycolytic (FG) fibers 
 
     - High intensity 
 
     - ATP PC energy system 
 

- Exercises lasting less than 10 
seconds
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    (b) Fast-Oxidative-Glycolytic (FOG) 
             fibers 
 
     - High intensity 
 
     - Anaerobic glycolysis and    
       aerobic energy systems 
 
     - Exercises of 10-90 seconds in 
        duration 
 
   (2) Slow twitch fibers/Slow Oxidative (SO) 
 
    (a) Lower intensity 
  
    (b) Utilize almost exclusively the  
                         aerobic energy system 
 

(c) Exercises lasting longer than two 
minutes 

 
Fiber    SO  FOG    FG  
Characteristic  Fiber Fiber   Fiber
 
Aerobic Capacity 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  Pink    White 
 
 
 7. Movement 
 

a. All musculoskeletal components work together    
 to produce movement. 

 
   (1) Bones = foundation 
 
   (2) Muscles = energy mechanism
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(3) Joints and connective tissues =   
     structural support 

 
  b. There are three planes of motion used to  
           describe muscle movement. 
 
  c. The neutral or anatomical position is the  
       starting position for these planes.     
           Anatomical is described as standing upright,  
               head facing forward, feet straight ahead and  
               arms hanging by the sides with palms turned  
               forward. 
 

(1) Median Plane.  Divides the body down 
the middle into left and right sides. 

 
   (2) Frontal plane.  Divides the body into  
                    front and back halves. 
 
   (3) Horizontal/Transversal plane.  Divides 

the body into upper and lower halves. 
 
B. Types of Muscle Contractions 
 

1. Isometric.  Contraction in a muscle occurs 
without movement, i.e. squeezing one’s hands 
together and the chest contracts. 

 
 2. Isotonic.  Contraction in a muscle occurs with 
      movement at any speed, i.e.; during push-ups the 

chest contracts while moving up and down. 
 
  a. Concentric 
 
   (1)  Positive (i.e.; up movement of push- 
    up) 
 
   (2) Against gravity 
 
   (3) Working muscle shortens 
 
  b. Eccentric 
 
   (1) Negative (i.e.; down movement of push-

up)
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   (2) Muscle works with gravity 
 
   (3) Working muscle lengthens 

 
 3. Isokinetic.  Contraction in a muscle occurs with  
      movement at a set speed. 
 
C. Types of Muscle Movement 
 
 1. Flexion.  Decreases a joint angle.  Movement 

normally occurs parallel to the median plane.  
Takes a body part forward from the anatomical 
position.  Several exceptions:  Lateral flexion 
is side to side movement of neck and trunk and 
takes place in the frontal plane; flexion of the 
knee brings the knee back from the anatomical 
position; dorsi flexion which is also ankle 
flexion brings the foot up towards the shin. 

 
 2. Extension.  Increases a joint angle.  Movement  
      normally occurs parallel to the median plane.   
      Motion that brings a body part backwards from the  
      anatomical position.  (Exception is plantar  
          flexion which is also ankle extension, bringing  
          the foot down). 
 
 3. Hyperextension.  Movement in a joint beyond the  
      normal range of extension. 
 
 4. Adduction.  Movement occurs parallel to the 

frontal plane.  Movement of a body part toward 
the midline of the body.  (Horizontal adduction 
occurs in the horizontal plane). 

 
5. Abduction.  Movement occurs parallel to the 

frontal plane.  Movement of a body part away from 
the midline of the body.  (Horizontal abduction 
occurs in the horizontal plane). 

 
 6. Internal rotation.  Movement occurs parallel to 

the horizontal plane.  Rotation of a body part 
towards the centerline of the body.  (Pronation 
is a similar movement). 

 
 7. External rotation.  Movement occurs parallel to 

the horizontal plane.  Rotation of a body part 
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   away from the centerline of the body.  
(Supination is a similar movement). 

 
 8. Pronation.  Movement of the palms down; internal 

rotation. 
 
 9. Supination.  Movement of the palms up; external 

rotation. 
 
 10. Elevation.  Movement to a superior position, 

lifting. 
 
 11. Depression.  Movement to an inferior position, 

lowering. 
 
 12. Inversion.  The sole of the foot turned in, 

lifting its medial border. 
 
 13. Eversion.  The sole of the foot turned outward, 

lifting its lateral border. 
 
 
D. Properties of Muscle Tissue 
 
 1. Excitability.  Ability to sense and respond to  
      stimuli. 
 
 2. Contractibility.  Ability to contract or shorten  
      from the resting length. 
 
 3. Elasticity.  Ability to return to normal resting  
      length “snap back”. 
 
 4. Extensibility.  Ability to be stretched.   
 
E. Roles that Muscles Assume 
 
 1. Protagonist.  Primary mover (i.e. biceps brachii 
      during arm curl). 
 
 2. Antagonist.  Arranged opposite the protagonist 

(i.e. triceps brachii during arm curl). 
  
 3. Stabilizer.  Holds a joint in place. 
 
 4. Neutralizer.  Assists other muscles in performing  
      their roles.  Prevents unwanted movement.
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F. Major Muscle Groups 
 
Note:  Indicated movements where muscle was protagonist.  
Remember that movement almost always involves a group of 
muscles working together in different capacities and at 
different stages of the movement, depending upon the 
complexity of the movement. 
 
 1. Pectoralis Major and Minor (Chest Muscle, 
      horizontal shoulder adduction.  (Dumbbell or  
      barbell chest press, cable adductions, machine  
      press, push-ups). 
 
 2. Latissimus dorsi.  Shoulder adduction, shoulder  
      extension. (Cable adduction, lat pull-downs, lat  
      pull-ups, and rows.) 
 
 3. Biceps Brachii.  Elbow joint flexion and  
  supination.  (Dumbbell or barbell curls, cable  
      curls, curl-ups, dumbbell supination.)      
 
 4. Triceps Brachii.  Elbow joint extension.   
      (Pushdowns, close grip push-ups or bench press,  
      tricep extensions). 
 
 5. Deltoids.  There are three different heads of the 
      deltoid.  The anterior (front) deltoid is  
      responsible for shoulder flexion and horizontal  
      shoulder adduction.  (Barbell, machine, or  
          dumbbell front press, push-ups).  The medial  
          deltoid is responsible for shoulder abduction   
         (Lateral or cable raises).  The posterior deltoid  
          is responsible for horizontal shoulder abduction  
          and assists with shoulder extension.  (Machine, 

dumbbell rear rows). 
 
 6. Rhomboids.  Scapula elevation, retraction, and  
      downward rotation, horizontal shoulder abduction.   
      Pull-ups, front pulldowns, rowing movements. 
 
 7. Trapezius.  Scapula elevation, depression, and  
      upward rotation, horizontal shoulder abduction.   
      Dumbbell side raises, dumbbell front delt press,  
      shrugs, rowing or pulling exercises with  
      retraction, pushing or pressing exercises with  
      retraction.
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 8. Iliopsoas.  Hip joint flexion.  (Seated hip  
      flexion, leg lifts, jumping, running). 
 
 9. Quadriceps.  The rectus femoris, and the mastus 

medialis, lateralis, and intermedius are the four 
different muscles that make up the quadriceps. 
They are responsible for knee joint extension and 
hip flexion.  (Leg extension, seated hip flexion, 
leg press, squats, lunges, running, jumping). 

 
 10. Hamstrings.  The biceps femoris, semitendinosus, 

and semimembranosus are the three different 
muscles which make up the hamstrings.  They are 
responsible for knee joint flexion.  (Leg press, 
squats, lunges, leg flexor, running, jumping). 

 
 11. Gastrocnemius/Soleus – Ankle plantar flexion.   
      (Calf raises, jumping). 
 
 12. Gluteus Maximus, Medius, and Minimus – Hip joint  
      extension, abduction, internal rotation and  
      external rotation.  (Machine hip extension,  
      superman’s, cable hip abduction, kicking,  
          isometric or isokinetic internal and external  
          rotations).  
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PRINCIPLES OF TRAINING 
 

LESSON TOPIC 7 
 
INTRODUCTION 
 
The Physical Training Instructor must be familiar with 
principles of training and the physiology of energy 
utilization in order to understand adaptations that take 
place as a result of specific training techniques. 
 
ENABLING OBJECTIVES 
 
1.22 Identify principles of training. 
 
1.23 Identify physiology of energy utilization. 
 
TOPIC OUTLINE 
 
A. Muscle Fitness 
 

1. Combination of muscular strength and muscular 
endurance 

 
a. Absolute strength is the ability of the 

muscle to exert maximal force during a 
single contraction. 

 
b. Dynamic strength is the ability of the 

muscles to sustain repeated muscular 
contractions without undue fatigue. 

 
2. Muscle tissue growth is termed hypertrophy. 
 
3. Muscle tissue degeneration is termed atrophy. 

 
B. Muscle Operating Principles 
 

1. The amount of strength you can generate (force 
output) is determined by the three S’s. 

 
a. Sex, male or female. 
 
b. Size, the larger the muscle the greater the 

force output potential.  Muscles get larger 
by hypertrophy and increasing the size of  

 

44 
FOR TRAINING USE ONLY 



TRAINEE GUIDE  P-9E-1238 Rev A 
  Page 2 of 111  

1

   muscle fibers, NOT by increasing the number 
of fibers. 

 
c. Selective recruitment, the brain interprets 

the action to be performed and then 
determines the amount of muscle fibers that 
will be needed to accomplish the task. 

 
2. All or None Law of Selective Recruitment 

 
a. Muscles can contract with varying degrees of 

force depending upon the requirements of a 
particular act.  The central nervous system 
is the controller. 

 
b. Motor unit = one nerve + muscle fibers 

 
c. Brain sends impulses causing the motor unit 

to fire.  All the muscle fibers associated 
with that motor unit contract at 100% of 
their potential.  

 
d. The brain determines the number of motor 

units necessary for performing each 
function, depending upon different factors, 
i.e., complexity of movement, strength 
required, etc.   

 
C. Principles of Training 
 

1. Overload.  Exposing the body to loads greater 
than it is accustomed to. 

 
2. Specificity.  The type of adaptation is specific 

to the type of exercise performed. 
 

3. Adaptation.  The body adapts by changing 
structure or function at rest. 

 
4. Progression.  Continually applying overload to 

experience training gains. 
 

5. FITT Principle.  A system for applying overload 
through variation of any one of the principles.   

 
a. Frequency (of exercise) 
 

45 
FOR TRAINING USE ONLY 



TRAINEE GUIDE  P-9E-1238 Rev A 
  Page 3 of 111  

1

b. Intensity (how hard) 
 

c. Time (duration) 
 

d. Type (specificity) 
 

6. Training Reversibility / Deconditioning 
 

a. Fitness that is gained from exercise can be 
lost quickly, 1-4 weeks.   

 
b. Some major effects of deconditioning are: 

 
- a decrease in maximal aerobic capacity,  
- more rapid build up of lactic acid, 
- reduction in levels of enzymes which 

regulate the muscle’s ability to generate 
energy from various sources, 

- reduced ability to store glycogen in 
muscle between workouts 

- reduced breathing volume which will 
decrease the amount of oxygen being taken 
to the exercising muscle 

- decreased endurance 
- decreased ability to dissipate body heat 

during exercise or exercise in adverse 
conditions. 

 
c. Having once been physically fit does not 

make it any easier to get back into shape. 
 

d. It is better to maintain your current level 
of fitness than to let it decline and try to 
regain it. 

 
e. Fitness declines quickly but can be 

maintained with as few as two workouts a 
week. 

 
D. Seven Fitness Program Components 
 

1. Warm Up 
 

a. Improves performance 
 
b. Increases blood and oxygen flow to muscles
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c. Raises temperature in the muscles 
 

d. Reduces the chance of injury from strain 
 

2. Stretching increases the range of motion in joints 
by lengthening muscles.  Don’t stretch muscles 
until you have warmed up thoroughly.  

 
a. Dynamic Stretching – slow, controlled 

movements to loosen up and stretch muscles. 
 
b. Static or Sustained Stretching – stretch 

muscles and hold 10 – 15 seconds.   
 

c. Ballistic Stretching – uses momentum to 
stretch muscle, there is a risk of 
stretching the muscle past optimal range of 
motion and causing injury. 

 
 3. Flexibility Training 

  a. Proprioceptive Neuromuscular Facilitation 
(PNF) Stretching Exercises 

 
(1) Stretch (hold for 15 seconds) 
 
(2) Isometric Contraction (7-15 seconds) 

 
(3) Stretch to new range of motion 

 
4. Heart Rate Training 
 

a. There are many different formulas and 
methods to determine your training heart 
rate, which is a snapshot photo of the 
intensity level at which you are working.   

  
(1) Karvonen method 

 
220 – age = maximum heart rate (MHR) 
MHR x %(50-85) = training heart rate or 
target heart rate (THR) 

 
   Example:  20 year old who wants to work at a 
   training heart rate of 70%  
 
   220-20=200      200 x 70% = 140
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 Take your pulse while exercising for a 
period of ten seconds, multiply that 

 number x 6. 
 
   If your pulse is 20, 20 x 6 = 120 
 
   To maintain your training heart rate, you  
   will need to increase your intensity.   
 
  (2) The Borg Scale (Rating of Perceived 

Exertion) is used for individuals on 
medication that may alter their heart rate 
(Beta Blockers, pacemakers, etc.) 
 
The individual is asked to rate how hard 
they feel they are working during the 
exercise session.  For optimal 
cardiovascular conditioning, most healthy 
individuals should work at an intensity 
between approximately 12 and 16 during their 
normal exercise sessions.  Competitive 
athletes will sometimes train at higher 
levels. 
 

   RPE 
   6 
   7 Very, Very, Light 
   8 
   9 Very Light 
   10 
   11 Fairly Light 
   12 
   13 Somewhat hard 
   14 
   15 Hard 
   16 
   17 Very Hard 
   18 
   19 
   20 Very, Very, Hard 
 

5. Aerobic exercise 
 

a. Stimulates the heart and lungs, improves the 
body’s use of oxygen.  Exercises should be 
vigorous (60 – 75% of maximum heart rate, 
varies according to fitness levels) for 30
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  minutes without interruption and repeated 3 
or more times per week. 

 
b. Aerobic exercise requires large amounts of 

oxygen, use of large muscle groups, is 
rhythmical in nature, and can be maintained 
over time at moderate intensity. 

 
     c. Primary aerobic exercises include running, 

biking, swimming, skiing, cross – country 
skiing, stair climbing, rowing, brisk 
walking, and group exercise classes.  
Secondary aerobic exercise includes group 
exercise classes, racquet sports, 
basketball, and volleyball.  Non – aerobic 
activities include archery, fencing, 
croquet, and bowling.   

 
d. A heart rate monitor is the most accurate 

method for determining the rate at which 
your heart is beating and ensures that you 
are training at the appropriate level for 
your goals. 

 
e. With longer duration aerobic exercise, fat 

tends to be the preferred fuel. 
 
f. For longer duration exercise, the intensity 

has to be appropriately lower, (60 – 75% 
MHR) or the body goes into an anaerobic 
state. 

 
g. Most people can’t initially maintain high 

intensity exercises for a long duration. 
 
h. For members who exceed body fat composition, 

ensure long duration exercise to maximize 
body fat loss. 

 
i. Gradually lengthen exercise duration to 40 – 

60 minutes at target heart rate of 60 – 75% 
for maximal fat burning. 

 
6. Musculoskeletal exercise
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a. Increase musculoskeletal fitness through 
range of motion, resistance, repetition, and 
recovery. 

 
  b. Principle of Opposition 
 
   (1) Exercise regimes should emphasize 

symmetry. 
 

(2) Muscles are typically paired or oppose 
one another.  Paired muscles should be 
exercised equally.  If not exercised 
equally, muscular imbalances can lead 
to biomechanical problems.  

 
(3) Paired muscle groups include: 

biceps/triceps, deltoids/latissimus 
dorsi, pectorals/rhomboids & trapezius, 
abdominals/erector spinae, 
quadriceps/hamstrings, thigh 
abductors/thigh adductors, tibialis 
anterior/gastrocnemius. 

 
  c. Principles of weight training 
 

(1) Low reps using heavier weights will 
increase absolute strength and muscle 
size. 

 
(2) High repetitions increase dynamic 

strength and muscular endurance. 
 
  d. Strength gains are made through: 
 

(1) Hypertrophy - increase in the size of 
the muscle fibers. 

 
(2) Motor Unit Recruitment - the percent of 

muscle fibers that can be used at one 
time. 

 
e. Effects of age on strength:  all ages will 

make significant gains in both absolute and 
dynamic strength.  Younger individuals gain 
strength mostly by hypertrophy, while older 
individuals gain strength mostly by motor 
unit recruitment.
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  f. Other training considerations 
 
 (1) Muscle fatigue is the result of the 

muscle fibers becoming impaired due to  
(theories): 

 
  (a) Chemical changes in the muscle 

fibers 
 
  (b) Depletion of stored carbohydrate 

reserves (glycogen) 
 
  (c) Failure to remove the waste 

products of intense exercise (such 
as lactic acid) 

  
 (2) Immediate muscle soreness is most 

likely due to the accumulation of the 
metabolic waste product, lactic acid.  
Pain is short-lived and subsides soon 
after the intensity of the exercise is 
reduced.  Recovery appears to be 
enhanced by continued, very mild 
movement. 

 
(3) Delayed-onset muscle soreness is an 

overuse injury common to people trying 
to develop muscular strength.  The 
injury is caused by microscopic tears 
in the muscle fibers and increased 
fluid to the area which causes pressure 
and a local inflammatory response. 

 
(4) Over-training occurs when a person 

exercises too frequently, too 
intensely, and/or for too long during 
each exercise bout.  It often results 
in an increased risk of injury and a 
decrease in performance.   

   
 7. Cool down 
  
  a. A tapering off period and stretching session 

should always follow exercise. 
 

b. Allows for blood redistribution.
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c. Should last from 5 – 10 minutes or longer. 
     
E. Fuel for Exercise 
  
  a. Carbohydrates are stored in the body as 

glucose.  Glucose is stored in the muscles 
and liver in the form of glycogen.  Glucose 
is converted into Adenosine Triphosphate 
(ATP) and used as an energy source. 

 
  b. Fats are stored in the blood stream as 

triglycerides and in the body as adipose 
tissue.  Fat is converted into ATP and used 
as an energy source primarily during long 
duration aerobic exercise. 

 
  c. Protein is not normally used as an energy 

source, however, it can be converted into 
ATP. 

 
  d. We always utilize a combination of fat and 

carbohydrates at rest and during exercise. 
 
  e. The proportion used is determined by: 
 

(1) Availability of carbohydrates 
 
(2) Intensity of exercise 
 
(3) Duration of exercise 
 
(4) Cardiovascular fitness level 

  
F. Generation of ATP During Exercise 
  

Three systems provide energy for the exercising 
muscle.  All three systems are important.  Depending 
upon the activity, there may be a greater reliance on 
one system over the others.   

 
 1. ATP – Phosphocreatine (PC) system 
 

a. Is an anaerobic energy system 
 
b. Severe exercise, 10-30 seconds or less
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c. No Oxygen, Creatine Phosphate (CP) + ADP = 
ATP 

 
d. Fast Glycogenolytic (FG) fibers (primary) 

 
2. Anaerobic Glycolysis 
 

a. Breakdown of glucose, without oxygen (2 ATP 
+ 2 Lactic Acid) 

   
 

b. High intensity exercise 10 – 90 seconds 
 

c. 400 m run, 100 m swim 
 

d. Fast Oxidative – Glycolytic (FOG) fibers 
(primary) 

 
 3. Aerobic system 
 

a. Breaks down glucose and fatty acids with 
oxygen (Highest amount of ATP produced) 

 
b. Occurs in mitochondria 
 
c. Moderate exercise > 2 minutes 

 
d. Slow twitch (SO) fibers (primary) 
 

   ATP-PC Anaerobic 
Physical Activity System Glycolysis Aerobic
           
Marathon   -  5         95 
 
Rowing   20  30   50 
 
Running 100m  98  2 
 
Running 1 mile  20  55   25 
 
Running 3 miles 10  20   70 
 
Running 6 miles 5  15   80 
 
Skiing (Cross Country)  5   95
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   ATP-PC Anaerobic 
Physical Activity System Glycolysis Aerobic
 
 
Swimming 50m  98  2 
 
Swimming 100m  80  15   5 
 
Swimming 200m  30  65   5 
 
Swimming 400m  20  40   40 
 
Swimming 1500m  10  20   70 
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INJURY PREVENTION AND HYGIENE 
 

LESSON TOPIC 8 
 
INTRODUCTION 
 
The Physical Training Instructor must have knowledge of 
factors influencing injuries.  Early identification and 
proper treatment of sports related injuries and health 
problems will assist in expediting the recovery process. 
 
ENABLING OBJECTIVES 
 
1.24 Describe factors influencing injuries. 
 
1.25 Describe treatment of injuries related to  
 physical training. 
 
1.26 Explain prevention of sports related health  
     problems. 
 
TOPIC OUTLINE 
 
A. Factors Influencing Injuries 
 
 1. The body was designed to take physical strain. 
 
  a. Effects of a sedentary lifestyle are not 
   easily overcome. 
 
   b. A sudden, severe change in the level of  

  physical activity can result in strained 
   muscles or even more serious injuries. 
 
  c. Be realistic about expected improvements. 
 
  d. Many injuries are caused from overuse. 
 
 2. Exercise in moderation to help prevent injuries. 
 
  a. Take time to warm up and cool down. 
 
  b. Define realistic goals. 
 
  c. Improvements take time. 
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  d. When you experience pain, decrease your 
   activity level or stop exercising 
   altogether. 
 
  e. Pay attention to unexplained soreness, 

lowered resistance, depression, and chronic 
fatigue. 

 
  f. Most sports injuries can be taken care of 

with minimal effort and plain common sense. 
 
 3. Make sure that you and your competition are well 

matched. 
 
 4. Do not lift weights that are beyond your 

capability.  When lifting free weights, be sure 
to have a spotter. 

 
 5.   Facilities and equipment are very important to 

 injury prevention. 
 
   a.  Make sure they are adequate. 
 

  (1) Playing on a poorly maintained playing 
    field can result in injury. 
 
   (2) Run on soft surfaces (dirt or grass) 

  instead of concrete or blacktop 
whenever possible. 

 
   (3) If a sport calls for protective 

equipment, wear it! 
 
   (4)  Know how to use the equipment properly 

and maintain it in good condition. 
 
   (5) Know when to replace your equipment. 
 
   (6)  Use the proper shoe for the sport that 

you play. 
 
 6. Avoid exercises that are known to cause injury. 
 
B.  Types of Injuries 
 

1. Blisters 
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a. Fluid filled sacks which form where the 
 skin is rubbed excessively. 

 
  b.   They are often encountered when breaking in 

a new pair of shoes. 
 
  c.   First aid treatment 
 
   (1) Under normal conditions do not break 

the blister. 
 
   (2)  Puncture the edge of the blister with a  
    sterile needle and drain the fluid if  
    continuing on a long event. 
 

 (3)  Apply an antiseptic and cover with a 
clean dressing. 

 
(4) Blisters can become infected, so keep 
 the area clean and check frequently. 

 
 2.  Shin splints 
 

a. Inflamed muscle unit that causes sharp pain 
in the front portion of the lower leg. 

 
 b. Changes in frequency, duration, and 

intensity of exercise. 
 
  c.   Often occurs in conjunction with running on 

hard surfaces. 
 
  d.   Therapy:  Total rest 
 
  e. Prevention: 
 
   (1) Proper footwear 
 
   (2) Increasing exercise volume gradually 
 

  (3) Choose the right type of exercise 
surface. 

 
 3. Fractures 
 
  a. Complete fracture occurs when a bone breaks 

in two or more pieces. 

57 
FOR TRAINING USE ONLY 



TRAINEE GUIDE  P-9E-1238 Rev A 
Page 4 of 13 

  b.   Stress fractures are hairline cracks to the 
bones of the feet or shins. 

 
  c. Symptoms – Pain around the fractured bone. 
 
  d.   First Aid 
 
   (1) Immobilize the joint. 
 
   (2) Elevate the appendage. 
 
   (3) Call for medical assistance 

immediately. 
                 
 4. Strains 
 
  a. An injury to a muscle or tendon caused by 

overstretching, overuse, or sudden/violent 
wrenching. 

 
  b.   Symptoms include tenderness and decreased 

ability to move the affected area.  Swelling 
and discoloration may occur. 

 
  c. First Aid 
 

(1) Rest and elevate as much as possible. 
 
(2) Apply ice to the injury during the 

first 48 hours following the injury. 
 

  (3)  Apply heat after the first 48  
    hours, if no swelling is present. 
 
 5. Sprains 
 

 a. A joint injury associated with stretching or 
tearing of connective tissue. 

 
   b.   Twisting of the joint resulting in stretched 

or torn ligaments. 
 
  c. Symptoms include pain, tenderness, swelling, 

discoloration, and possible looseness or 
instability at the joint. 

 
  d. Treatment is the same as for muscle strain.
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6. Torn Meniscus 
 

a. A very common knee injury which usually 
occurs in collision sports.  

 
b. Symptoms include localized pain. 

 
c. Requires surgical repair in severe tears. 

 
7. Bursitis 

 
a. Inflammation  or irritation of bursa sacs 

located in the joints of the body, may be 
caused by friction, trauma, or dysfunction. 

 
b. Symptoms include pain and discomfort upon 

movement, dysfunction. 
 

c. Treatment includes rest, ice, and anti-
inflammatory medications. 

 
8. Dislocation 

 
a. Displacement of the bones forming a joint. 

 
b. The joint will appear abnormally deformed 

and will be dysfunctional.  Intense pain and 
occasional swelling are also symptoms. 

 
c. Immobilize the affected area and get the 

injured person to a physician.  Never 
attempt to relocate a dislocation.  Apply 
ice around the joint if possible. 

 
9. Plantar Fasciitis 

 
a. Inflammation and tightness of the thick 

fibrous band on the sole of the foot.  
Caused by high arches, flat feet that over 
pronate, rigid soles, or worn out shoes that 
don’t provide enough support. 

 
b. Treatment includes rest, ice for several 

days or for as long as the area feels warm 
to the touch, heel cups or inserts, 
shortened stride, replace shoes to ensure 
adequate support and prevent overpronation,
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calf and shin stretching exercises.  
Decrease activity to 50-60%.  Switch to a 
low impact activity temporarily or run on a 
softer surface. 

 
10. Chondromalacia 

 
a. Described as softening of the cartilage.  Is 

an overuse injury of the knee in which the 
kneecap becomes softened or roughened on the 
backside. 

 
b. It is a runner's injury, and occurs with a 

biomechanical abnormality such as pronation 
of the foot, knock knees or a misaligned 
knee cap. 

 
c. Treatment includes rehabilitation on a 

bicycle as long as pain is not present, in a 
very low gear and high revolutions.  Running 
or weight bearing exercises are not 
recommended.   

 
11. Athlete’s Foot – Scaling, cracking, and itching 

of skin, blisters between toes. 
 
  a. Treatment:  Anti-fungal medication, proper  
           hygiene 
 
  b. Prevention: 
 
   (1) Proper laundering 
 
   (2) Shower/dressing room cleanliness 
 
   (3) Fungicidal agent to disinfect areas 
 

(4) Good personal hygiene 
 

 12. Jock/Crotch itch is a fungus infection  
      occurring in the area of the upper thighs.   
  Growth of this organism is favored by obesity  
  and tight clothing and is often recurring.  
 
  a. Treatment:  Anti-fungal medication and  
   proper hygiene.
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  b. Prevention: 
 
   (1) Proper laundering 
 
      (2)  Loose clothing 
 
   (3) Good personal hygiene 
 
 13. Onychomycosis of the nail beds is a chronic  
      infection involving one or more of the nails of  
  the hand or foot.  Either the nail gradually  
  thickens or discolors, becomes brittle, and has  
  caseous-appearing material form beneath it, or  
  it becomes chalky and disintegrates. 
 
  a. Treatment and prevention are the same as  

   for athlete’s foot. 
 
If an instructor or athlete is ever in question of the 
severity of an injury, always have the injury examined by a 
Medical Officer! 
 
C. Musculoskeletal Risk Factors for Exercise 
 
 1. Low back pain 
 
  a. Safest course of action for this condition 

is to seek treatment from a Medical Officer. 
 
 2. Obesity 
 
  a. Greater chance of musculoskeletal injury and 

overexertion. 
 
  b.   Primary risk factor for heart disease. 
 
  c.   Hypertension, hyperlipidemia and diabetes 

often accompany obesity.  
 
  d. Generally obese individuals have a low 

muscle mass relative to fat and have a low 
aerobic capacity. 

 
  e. Their programs should minimize weight 

bearing and excessive shock to the joints. 
 
  f.   Emphasize duration rather than intensity of 
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          exercise. 
 
  g.   Obese individuals cannot dissipate heat 

well, so strenuous exercise should be 
avoided on hot, humid days. 

 
  h.   Water activities are recommended for obese 

individuals to reduce the risk of joint and 
muscle injury. 

   
  i. Refrain from running or weight bearing  
   exercises (unless conducted in water). 

 
 
D. Treatment of Injuries 
 
    1. P.R.I.C.E. 
 
  a. Protect the part. 
 
  b. Rest a day or two. 
 
  c. Ice as soon as possible, wrap the ice in a  
             towel and move the towel every few minutes  
             to avoid frostbite. 
 
  d. Compress the area with an elastic bandage  
   for 30 minutes, remove it for 15 minutes  
   and compress for another 30 minutes. 
 
  e. Elevate the injured part to help drain  
   excess fluid from the area. 
 
  2. You should seek a Medical Officer if: 
 
  a. You cannot move the injured part 
 
  b. The injury is not healing 
 
  c.   Pain persists or is severe 
 
  3. Heat 
 
  a. Apply 48 hours after an injury occurred,  
     once the swelling has subsided.     
 
  b. Heat provides increased circulation which:
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   (1) reduces residual swelling. 
 
   (2)  brings in more nutrients which provide  
            energy for healing process. 
 
  4. Anti-inflammatory agents and pain relievers 
 
  a. Anti-inflammatory agents are necessary for  
           reducing inflammation from arthritis,  
   bursitis, etc. 
 
  b. Ibuprofen is the active ingredient found in  
   anti-inflammatory drugs such as: 
 
   (1) Motrin 
 
   (2) Advil 
 
  c. Once the inflammation is under control,  
   rehabilitation can begin. 
 
  d. Starting exercise before inflammation is  
   reduced can increase the inflammation. 
 
  e. Pain relievers may be used for intense pain  
   while the injury heals. 
 
  f. Never use medication to mask pain and 

continue exercising. 
 
 5. Rehabilitation 
 

a. Length = nature + severity of the injury 
 
  b. If injury is not too severe, encourage 

participant to exercise the “well-part” of 
the body to maintain cardiovascular and 
strength conditioning. 

 
  c. Rehabilitation should not be started until  
   the pain is gone. 
 
  d. Severe injury rehabilitation should be  
   under medical supervision. 
 
  e. It should be started gently and intensified  
   gradually.
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  f. Rehabilitation is not complete until the  
   injured part has: 
 
   (1) Normal range of motion 
 
   (2) Normal strength 
 
   (3) Normal function 
  
E. The Foot’s Role in Walking  
  

 1. The foot plays one of the most important roles in 
walking.  It must compensate for every structural 
abnormality in the skeleton.  The foot must 
modify its function for such conditions as a 
curved spine, limb length difference, and muscle 
shortening or imbalance.  The failure of the foot 
to adequately adapt to structural imperfections 
in the body will result in the eventual breakdown 
of foot structure.  It is this collapse of the 
foot, known as abnormal pronation which leads to 
flat feet, heel spurs, bunions, and hammertoes, 
and is also responsible for chondromalacia, as 
well as many cases of hip and back pain. 

 
 2. The gait cycle is important to help you better 

understand how the foot functions and 
malfunctions during walking.  The first part of 
the gait cycle is known as heel contact.  This 
begins as the outside part of your heel touches 
the ground.  If you examine the bottom of a well 
worn shoe, you’ll notice that part of the heel is 
worn more on the outside than the inside.  This 
is normal.  During this heel contact stage, your 
foot pronates, causing your foot bones to become 
loose.  This normal pronation (Pronation- to turn 
the inner surface downward and backward) is the 
same force as abnormal pronation, but over a 
shorter period of time. The foot must pronate 
for a moment at heel contact to adapt to an 
often-uneven walking surface.  This initial 
pronation also acts as a shock absorber for the 
upper body and helps to smooth out the walking 
pattern.  Abnormal pronation is a condition in 
which the foot continues to collapse beyond this 
initial phase.
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 3. Mid stance is the next phase of the gait.  At 
this point the leg is directly above the foot and 
the bones and joints of the foot should now be 
moving in the opposite direction of pronation.  
This motion is known as supination and causes the 
foot to act as a rigid lever.  It is necessary 
for the foot to be rigid for the next stage of 
gait, which is known as the propulsive phase.  In 
this stage, the leg passes over the foot and the 
heel lifts off.  In individuals with short or 
tightened calf muscles, this heel lift may be 
premature and result in a jerky gait.  This 
condition, called equinus, is also a destructive 
force on the foot.  Propulsion is completed as we 
push off our toes.  The big toe exerts the 
greatest force in this action, with a relatively 
insignificant contribution from each of the 
lesser toes.   

 
 4. The final stage of gait is known as the swing 

phase.  During this period, your thigh flexes and 
your leg extends, swinging your foot forward 
where it prepares for the next step. 

 
 5. The structure of your foot also influences the 

way you walk.  The height of your arch is an 
important structural feature.  A dramatic 
decrease in the arch when you step down is a sign 
of abnormal pronation.  The abnormally pronated 
foot must be differentiated from the ordinary low 
arched foot.  An arch which is low and remains 
the same both off and on weight bearing is 
probably perfectly normal.  Most authorities 
agree that a medium arch height is the most 
desirable.  People with arches of medium height 
suffer less foot injury than either people with 
high or low arch heights.  The higher arched foot 
is normally a very poor shock absorber.  If you 
have a high arched foot, you are most likely to 
suffer from knee, hip, or back pain. 

 
F. How to Select the Correct Athletic Shoe 
 
 1. The Wet Test 
 
  a. Have personnel get their feet wet and stand 
   on a hard surface leaving footprints on 
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   paper. 
 
 2. Feet normally fall into 1 of 3 categories. 
 
  a. Flat feet 
 
   (1) Loose jointed 
 
   (2) Need shoes built to control the foot’s  
    motion (normally over pronator). 
    
   (3) Rolls in excessively toward the midline 

of the body as it bears weight. 
 
   (4) Indicated by extreme wear on inside and  
    outside of the shoe sole.  The inside  
    edge of the sole is broken down from  
    rolling in. 
 

 (5) Typical injuries are arch pain, heel 
cord pain, shin pain, and knee pain 
(kneecap or inside of knee).  

 
   (7) Select a shoe with dual density mid-

sole with the firmer, denser area on 
the inside, external heel counter and 
good arch support. 

 
  b. High Arch 
 

(1) Tight-Jointed 
 
(2) Do not yield enough upon impact 

 
   (3) Need shoes that cushion the impact of  
    running. 
 
   (4) Extreme wear on outside of the sole of 

the shoe indicating under-pronation 
(supination). 

 
   (5) Typical injuries:  shin splints, stress  

  fractures, knee pain, hip pain, heel 
pain and ankle sprains. 

 
   (6) Shoe selection:  Maximum shock 

absorption and cushioning, dual density
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    mid-sole, with the firmer denser 
portion on the outer edge, flexible 
sole, elevate heel.  Avoid flared heel. 

 
  c. Normal feet 
 
   (1) Tends to conform to the ground without  
    excess motion 
 
   (2) Slight wear on the outside of the shoe  
    sole 
 
   (3) Normal arch 
 
   (4) No typical injuries 
 
   (5) Shoe selection:  Balance of motion 

control and cushioning, flexible sole, 
and a durable out-sole appropriate for 
the running surface. 

 
Remember:  Replace the shoes when they have accumulated 500 
miles or six months of wear! 
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CARDIORESPIRATORY SYSTEM 
 

LESSON TOPIC 9 
 
INTRODUCTION  
 
A basic knowledge of the major components and function of 
the cardiorespiratory system will enable the Physical 
Training Instructor to understand the important role 
optimal cardiorespiratory health plays in physical 
performance and the positive adaptations that take place 
through training.  Identification and knowledge of the 
effects of cardiovascular disease, risk factors for 
coronary heart disease, drug use, and stimulant use are an 
important tool for promoting wellness, fitness, and 
training safety.   
 
ENABLING OBJECTIVES 
 
1.27 Describe the major components of the cardiorespiratory 

system. 
 
1.28 Explain the function of the cardiorespiratory system. 
 
1.29 Identify and explain cardiorespiratory terms and 

formulas. 
 
1.30 Identify effects of drugs and stimulants. 
 
1.31 Identify cardiorespiratory diseases. 
 
1.32 Identify primary risk factors for coronary heart 

disease. 
 
1.33 Identify secondary risk factors for coronary heart 

disease. 
 
1.34 Perform blood pressure measurements. 
 
TOPIC OUTLINE 
 
A. Basic Concepts of Cardiorespiratory Exercise 
 

Cardiorespiratory conditioning consists of both 
aerobic exercise, which requires oxygen to sustain 
muscle activity, and anaerobic exercise, which does 
not use oxygen for the short bursts of highly intense 
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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: 
 
1. Respiration 
2. Ability to increase heart rate/amount of blood 

pumped 
3. Ability of blood vessels in and surrounding 

skeletal muscle to regulate blood flow 
4. Ability of contracting skeletal muscles to 

extract and use oxygen in blood 
 
 Two other factors, which help determine maximal 

aerobic capacity, are your percentage of specific 
muscle fiber types and your genetic makeup.     

 
B.   Major Components of the Cardiorespiratory System 
 

1. Heart.  The heart is about the size of a fist, 
located under the breastbone, between the right 
and left lungs.  It is comprised of four 
compartments, a right and left atrium and a right 
and left ventricle.   
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Blood low in oxygen flows through blood vessels 
(vena cava) into the right atrium and then into 
the right ventricle.  From the right ventricle, 
blood flows through the pulmonary artery into the 
right and left lungs.  The oxygen rich blood 
flows from the lungs back into the left atrium 
and then into the left ventricle.  From the left 
ventricle it flows through the aorta and back 
into the body.  Coronary arteries deliver blood 
to the heart via the aorta. 

 
2. Arteries carry oxygen rich blood to the 

capillaries. 
 

3. Capillaries provide oxygen and nutrients to the 
body’s tissues and remove waste products and 
carbon dioxide from the tissues. 

 

 
 
 

4. Veins carry blood back to the heart for 
oxygenation. 

 
5. Lungs.  The lungs are cone-shaped organs that lie 

in the thoracic cavity. 
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6. Bronchi carry air to each lung and further 
subdivide into bronchioles. 

 
7. Bronchioles are smaller than bronchi and 

terminate at the alveoli. 
 

8. Alveoli are thin, microscopic air sacs within the 
lungs.  They are in direct contact with the 
pulmonary capillaries.  It is here that fresh 
oxygen exchanges with carbon dioxide. 

 
9. Hemoglobin is the substance found in red blood 

cells, which binds to and carries oxygen through 
the blood stream. 

 
C. Function of the Cardiorespiratory System 
 

The function of the cardiorespiratory system is to 
provide oxygen and nutrients to the body while also 
removing carbon dioxide and waste products from the 
body. 

 
D. Cardiorespiratory Terms 
  
 1. Cardiac output is the amount of blood pumped by 

the heart per minute. Usually expressed in 
liters/minute. 

  
 2. Stroke volume is the amount of blood pumped by 

the heart per beat.  Usually expressed in 
ml/beat. 

 
 3. Heart rate is how many times the heart beats per 

minute. 
 
 4. A-V O2 difference is the difference in the amount 

of oxygen in the arteries vs the veins.  This 
reflects how much oxygen has been absorbed at the 
tissue level. 

 
5. Max VO2.  The maximum amount of oxygen that can 

be utilized by the body per minute.  Usually 
expressed in ml/kg/min.  This is also referred to 
as cardiovascular or cardiorespiratory fitness 
level, maximal oxygen consumption, and/or aerobic
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     power.  Typical Max VO2 for an unfit person would 
be 30 ml of oxygen per kilogram of bodyweight per 
minute to 80 ml/kg/min for an exceptionally fit 
endurance athlete.  If they both weighed 155 lbs 
(70 kg), their maximal aerobic capacity would be 
2.1 liters and 5.6 liters of oxygen per minute. 

 
6. Metabolic rate is the same thing as oxygen 

consumption/caloric expenditure.  Average resting 
oxygen consumption is 3.5 ml O2/kg body 
weight/min.  Using one liter of oxygen is 
equivalent to expending 5 calories per minute.  
Note that the unfit individual would burn 
significantly less calories than the fit 
individual. 

 
E. Cardiorespiratory Training 
 
 1. As you get fit through aerobic training, the body 

can pull more oxygen out of the capillaries.  The 
heart also puts out more blood per stroke volume 
(more blood with each beat of the heart).  The 
degree of aerobic training is closely tied to 
intensity and total work, not to frequency of 
training.  A minimum of 3 days a week is 
recommended to see improvement.   

 
 2. A greater training improvement will be noted if 

you train above 85% of VO2 max or 90% of your 
maximal heart rate once a week or every other 
week (interval training). 

 
 3. Aerobic capacity will improve if exercise 

increases your heart rate to at least 70% of your 
maximum heart rate. 

 
 4. Maximal heart rate for swimming and other upper 

body exercise is lower than maximal heart rate 
for leg or whole body exercise.  Training heart 
rate can be 13 to 15 beats lower for upper 
body/swimming exercises than for exercises such 
as running, biking, etc.
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Example of the Relationship Between Exercise, Aerobic 
Capacity, and Heart Rate 

 
Exercise Intensity  Oxygen Uptake  Heart Rate 
% of Maximum   (ml/kg/min)  (bpm)
 
100% - Maximal  55    200 
 
90% - Strenuous  50    187 
 
70% - Moderate  39    160 
 
50% - Easy  28    131 
 
 
F. Drugs and Stimulants 
 

1. Anabolic steroids are a synthetic derivative of 
the hormone testosterone, which is responsible 
for the development of male characteristics.  The 
pituitary gland in the brain controls the 
production of testosterone in the male testes.  
Testosterone has both androgenic (masculinizing 
effects) and anabolic (tissue building) 
properties.  The main functions of testosterone 
in an adult are to: 

 
 a. Promote secondary male sex characteristics, 

such as hair patterns and deepening of the 
voice.   

 
 b. Increase muscle mass. 
 
 c. Initiate and maintain sperm production. 
 

Anabolic steroids were developed by structurally 
altering testosterone to reduce its breakdown and 
to maximize its tissue building effects.   

 
 In a progressive weight-training program, muscles 

are challenged to grow in size and strength in 
order to meet the increasing workload placed upon 
them.  The structure of muscle consists chiefly 
of protein.  Strength and size gains are achieved 
primarily by increasing the amount of protein 
inside of the muscle.  Protein requirements of 
the human body are determined by a very complex
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 procedure called nitrogen balance.  Anabolic 
steroids support protein synthesis and are also 
believed to stimulate the growth of new proteins 
within muscle cells and the cells of other 
tissues.   

 
 Steroids have several potentially beneficial 

effects including: 
 
 a. Increased muscle size and strength 
 
 b. A perception of improved performance 
 
 c. Increased motivation 
 
 d.  Decreased fatigue 
  
 The liver, cardiovascular, hormonal, 

reproductive, and nervous systems are most 
affected by anabolic steroids, however other 
systems may also be adversely affected.  Adverse 
effects of anabolic steroids may not appear until 
well after initial use of the drugs and many 
effects are irreversible.  Irreversible effects: 

  
a. Breast enlargement (men) 
b. Testicular atrophy/dysfunction (men) 
c. Thickening of vocal chords (women) 
d. Male pattern baldness (women) 
e. Facial hair growth (women) 
f. Clitoral enlargement (women) 

 
Other effects: 
 
 a.   Lowered sperm count 

b. Increased risk of cancers 
c.  Acne 

 d. Glucose intolerance 
 e. Increased risk of coronary heart disease 

f.   Liver tumors 
g.   Elevation of cholesterol 
h.   High blood pressure 

 i. Irritability 
 j. Mood swings 
 k. Mania/psychosis 
 l. Depression 
     m. Addiction
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2. Beta blockers are prescribed for angina pectoris 
and hypertension.  They decrease blood pressure 
and heart rate, thus increasing the capacity for 
exercise.  People on beta blockers should not 
rely on the Karvonen method of determining 
training heart rate, however they may use the 
Borg Rating of Perceived Exertion. 

 
3. Nitroglycerin is used to treat angina.  It 

increases heart rate and may cause lowered blood 
pressure during exercise, resulting in dizziness. 

 
4. Pseudoephedrine Hydrocholoride (sudafed) 

stimulates receptors in the respiratory tract 
producing vasoconstriction.  Side effects may 
include:  

 
a. Anxiety 
b. Tremors 
c. Dizziness 
d. Headaches 
e. Insomnia 
f. Heart palpitations 
g. Hypertension 

 
5. Pseudoephedrine Hydrochloride with Triprolidine 

(Actifed) temporarily relieves nasal congestion, 
hay fever, reduces swelling of nasal passages.  
Side effects may include: 

 
a. Drowsiness 
b. Diarrhea 
c. Nausea 
d. Vomiting 
e. Increased urinary output 

 
6. Alcohol is a depressant to the central nervous 

system.  Side effects include: 
 

a. Interferes with oxygen intake in the body  
b. Decrease in work capacity 
c. Slowing of reaction time 
d. Diuretic, promoting dehydration and possible 

heat related illness 
 

7. Caffeine is a stimulant.  It may enhance the 
capacity for exercise by delaying the onset of
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 the sensation of fatigue.  Side effects may 
include: 

 
a. Headache 
b. Insomnia 
c. Nervousness 
d. Irritability 
e. Raised heart rate 
f. Diuretic, promoting dehydration and possible 

heat related illness 
 
8. Illicit drugs such as amphetamines and cocaine 

have a powerful effect on the central nervous 
system.  Continued use can cause physiological  
or emotional drug dependency.  Side effects may 
include: 

 
a. Headaches 
b. Fever 
c. Dizziness/confusion 
d. Suppression of the body's normal mechanism 

for pain or fatigue 
e. Eventual fatigue and heart stress 
f. Mood elevation 
g. Increased aggression and irritability 
h. Suppression of inhibitions 
i. Insomnia, restlessness 
j. Paranoia, delirium, confusion 
k. Dry mouth, abdominal pain 
 
Chronic effects may include uncontrolled 
involuntary movements, high blood pressure, 
cerebral hemorrhage, and addiction. 

 
G. Cardiorespiratory (Pulmonary) Disease  
 

1. Asthma is a lung disease which can be life 
threatening.   

 
a. During an asthma attack more mucus than 

normal may be produced in the lungs.  This 
may obstruct and lead to swelling of the air 
tubes in the lungs.  The muscles in the air 
tubes then tighten and narrow during an 
asthma attack, making it hard to breathe.
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b. Exercise can be a potent stimulus for 
bronchoconstriction.  Acute episode of 
airway obstruction is often apparent within 
10 minutes after exercise; recovery usually 
occurs between 30 to 90 minutes. 

 
2. Emphysema involves destruction of the alveoli in 

the lungs.  It is irreversible and results in 
permanent holes in the tissues of the lower 
lungs.  As air sacs are destroyed, the lungs are 
able to transfer less and less oxygen to the 
bloodstream, causing shortness of breath.  The 
lungs also lose their elasticity.  The patient 
experiences great difficulty exhaling. 

 
H. Cardiovascular Disease 
 
 Cardiovascular disease is a disease of the heart 

and/or the circulatory system.  It is the leading 
cause of death in U.S.  It tends to be highest in the 
South and lower in the northwestern states.  A study 
conducted in 1994 looked at the death rates from heart 
disease in young men between the ages of 35 and 44.  
Researchers found that states with high rates of 
cigarette smoking, such as Kentucky and Tennessee, had 
high mortality rates.  The data suggest that regional 
differences in death rates are due to lifestyle rather 
than medical care.  There are four major types of 
cardiovascular disease. 

 
1. Coronary Heart Disease (Athrosclerosis) 

 
a. Caused by a build up of fatty plaque in the 

coronary arteries. 
 

b. The plaque ruptures and a clot forms, 
causing a heart attack. 

 
c. 1.5 million heart attacks occur each year. 

 
2. Cerebrovascular Disease (stroke) 

 
a. Caused by a build up of fatty plaque and/or 

blood clots in the brain. 
 

b. Some strokes are caused by ruptured blood 
vessels.
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3. Congestive Heart Failure 
 

a. The heart pumps out less than it receives. 
 

b. Leads to swelling of the heart, lungs, and 
the rest of the body. 

 
4. Peripheral Vascular Disease 
 

a. Caused by a build-up of plaque and clot 
formation in the extremities. 

 
b. Causes limb pain, gangrene, and may lead to 

amputation. 
 

c. Occurs most in smokers and diabetics. 
 
I. Disease Process 
 

1. Blood is supplied to the heart muscle through the 
coronary arteries. 

 
2. They supply oxygen, nutrients, and remove waste. 

 
3. Arteries are narrowed by plaque. 

 
4. Pieces of plaque break off and cause a complete 

blockage, which prevents oxygen from getting to 
the heart. 

 
5. Heart tissue then starts to die. 

 
J. Primary Risk Factors for Coronary Heart Disease CHD 
 

1. Cigarette smoking.  The risk of CHD associated 
with cigarette smoking is directly related to the 
number of cigarettes smoked each day and the 
number of years the individual has smoked.  
Smoking elevates the blood pressure by 
constricting blood vessels and increasing the 
heart rate.  Carbon monoxide in cigarette smoke 
reduces the oxygen-carrying capacity of 
hemoglobin, making it more difficult for the 
heart to deliver oxygen to the tissues.  Perhaps 
the linkage of cigarette smoking to CHD is 
through cell mutations in the coronary arteries 
that contribute to the formation of plaque.
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  Cigarette smoke is known to contain substances 
that cause cell mutations.  Regardless of the 
direct or indirect contribution of smoking to 
CHD, the association is strong enough to list 
cigarette smoking as a primary risk factor for 
CHD. 

 
2. Hyperlipidemia.  Small capsules of fat 

circulating in the blood are associated with the 
development of arterial plaque in the coronary 
arteries.  These small capsules consist of lipid 
and protein and are called either High Density 
Lipoprotein Cholesterol (HDL-C) or Low Density 
Lipoprotein Cholesterol (LDL-C).  Cholesterol is 
obtained through food and the human body 
manufactures its own cholesterol in the liver.  
Some people manufacture more than others.  It is 
a white, fat-like substance found in all foods of 
animal origin.  It is used by the body for bile 
synthesis, formation of hormones, and formation 
of cell membranes.   
 
a. All Americans should limit cholesterol 

intake to 300mg/day.  Some foods higher in 
cholesterol include liver, organ meats, egg 
yolk, and red meats. 

 
b. Two types of cholesterol 

 
(1) LDL’s damage arterial walls and are a 

major component of plaque. 
 

(2) HDL’s - good cholesterol, scavenges 
excess LDL and returns it to the liver 
for destruction 

 
c. Nutritional choices, hereditary factors, 

physical activity level, body composition, 
age, sex, and stress levels are all factors 
that affect cholesterol levels. 

 
d. Decreased cholesterol intake, decreased 

saturated fat intake, regular aerobic 
exercise, increased soluble fiber intake, 
loss of body fat, stress management and the 
control of diabetes are lifestyle factors 
that can decrease LDL’s.
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e. Loss of body fat, quitting smoking, regular 
aerobic exercise, and decreased blood 
triglyceride levels are lifestyle factors 
that increase HDLs. 

 
3. High Blood Pressure (Hypertension).  Blood 

pressure results from the pumping action of the 
heart and the elastic properties of the blood 
vessels.  Consistent high blood pressure over 
time drastically increases the workload of the 
heart and over time may directly damage the 
arteries.  Hypertension is clinically defined as 
a systolic blood pressure greater than 140mm Hg.   
and a diastolic pressure greater than 90mm Hg.  
Hypertension is often called the silent killer 
because it has no symptoms.  (Blood pressure of 
140/90 on two occasions is considered high blood 
pressure.) 

 
a. Uncontrolled blood pressure can damage blood 

vessels in the heart, kidneys, and other 
organs. 

 
b. High blood pressure is usually controllable.  

Treatment may include diet changes and 
increased exercise.  Medication to lower the 
blood pressure may be used if diet and 
exercise are ineffective.  Major links to 
hypertension are obesity, sedentary 
lifestyle, smoking, chronic stress, 
excessive alcohol intake, aging, excessive 
sodium intake, and genetics. 

 
  c. A stroke, which is a blockage or rupture of a 

blood vessel in the brain, is always a risk 
of hypertension.   

 
4. Diabetes.  Diabetics have impaired carbohydrate 

metabolism.  Consequently, the body is forced to 
turn to fat as its major energy source.  Serum 
lipids rise in response to the lipid demand and 
become a contributing factor for coronary heart 
disease. 

 
a. Two types: Non-insulin and insulin 

dependent.
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b. Major causes of non-insulin dependent 
diabetes are obesity and sedentary 
lifestyle.  

 
c. Regular aerobic exercise, decreased simple 

sugar intake, loss of body fat, control of 
diabetes, and increased dietary fiber are 
all factors that decrease blood glucose. 

 
5. Family History 

 
a. Research evidence suggests that individuals 

with family members (parents, grandparents, 
brothers, and sisters) developing CHD before 
the age of 60 are predisposed to CHD.   

 
6. Sedentary Lifestyle 

 
a. People who live sedentary lives may have a 

higher risk of heart attack than those who 
get regular, vigorous exercise. 

   
b. Cardiovascular fitness is inversely related 

to blood pressure, LDLs, triglycerides, 
blood glucose, and body fat. 

7. Age 
 

a. Men over the age of 45 and women over the 
age of 55 are more at risk of CHD. 

 
8. Obesity 
 

a.  Obesity by itself predisposes people to high 
blood pressure, high blood Triglycerides, 
increased insulin levels, and high blood 
lipid levels, particularly LDL’s.  Excess 
body fat is known to be a risk factor for 
adult-onset diabetes.  Obesity is defined as 
20% above your desired body weight. 

 
K. Secondary Risk Factors  
 

1. Elevated blood triglyceride levels are considered 
a secondary risk factor. 

 
a. Levels greater than 150mg/dl are associated 

with increased risk of CHD. 
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2. Stress 
 
a. Chronic stress can cause higher blood 

pressure and higher blood lipid values, 
leading to a risk of CHD. 

 
L. Measuring Blood Pressure 

 
a. Insure participant is free from stimuli and 

sits quietly for a few minutes with feet 
flat on the floor and forearm near heart 
level. 

 
b. Apply BP cuff snuggly, 2.5cm above the 

anticubital space and centered on the 
brachial artery. 

 
c. Tighten the screw and the rubber bulb 

clockwise so that you can pump up the cuff. 
 
d. Place the stethoscope over the brachial 

artery and pump up the cuff to 180mmHg.  
Continue to deflate. 

 
e. Slowly deflate by twisting the screw on the 

bulb counterclockwise. 
 
f. The first rhythmical beat heard through the 

stethoscope is the systolic pressure. 
 

g. When the heartbeat is no longer heard, note 
the number on the gauge, diastolic pressure. 

 
  h. Average BP = 120/80 
 
 

 Note:  The subject should not talk or move during 
            the measurement. 
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EXERCISE IN EXTREME ENVIRONMENTS 
 

LESSON TOPIC 10 
 
INTRODUCTION 
 
It is vital for a Physical Training Instructor to be 
knowledgeable of environmental effects on the human body 
while participating in and conducting physical training. 
 
ENABLING OBJECTIVES 
 
1.35 Identify heat stress.  
 
1.36 Identify cold stress. 
 
1.37 Explain pollution’s effect on you while exercising.  
 
1.38 Explain high altitude’s effect on you while 

exercising. 
  
TOPIC OUTLINE 
 
A. Heat Stress 
 

1. Physiological effects of heat  
 
a. Dehydration.  Heavy sweating combined with 

lack of sufficient fluid intake can lead to 
dehydration. 

 
b. Heat injury occurs in different degrees when 

the body is unable to dissipate heat. 
 

2. Physiological mechanisms for adjusting to heat 
 

a. When you exercise for prolonged periods of 
time, your body must find a way to shed the 
newly created heat.  The core temperature 
rarely rises more than 2-3 degrees 
Fahrenheit.  Loss of this heat is 
accomplished through several mechanisms.  
Evaporation of perspiration is the most 
effective method to ensure adequate cooling.  
As the core temperature begins to rise, the 
body begins to shunt more blood to the blood 
vessels in the skin which explains why the 

83 
FOR TRAINING USE ONLY 



TRAINEE GUIDE  P-9E-1238 Rev A 
Page 2 of 13 

skin takes on an increasingly redder color 
with prolonged exercise.  The sweat glands 
begin secreting perspiration.  When the 
perspiration evaporates, heat is lost, thus 
cooling the surface of the skin. 

 
b. Environmental factors 

 
(1) Temperature 

 
(2) Wind  

 
(3) Humidity 

 
(4) Direct sunlight 

 
3. Factors that hinder body cooling in the heat 
 

a. Humid heat:  As the humidity increases, 
evaporative cooling slows due to saturation 
of the air with moisture. 

 
b. Skin disorders:  Injuries such as deep 

thermal burns, sunburn or rashes will 
prevent or hinder sweating. 

 
c. Clothing:  Any clothing that is impermeable 

to water vapor will compromise cooling. 
 

4. Sweat Glands 
 

a. 2-3 million 
 

b. Can lose up to 1-2 liters of fluid per hour.  
 

5. Heat acclimation 
 

a. Adapting to a hot environment can take one 
to three weeks.  For physically fit 
individuals, 75% of acclimation occurs 
during the first week of heat exposure.  
During this time, sustained physical 
activity is more difficult and onset of 
fatigue occurs with minimal physical 
exertion.
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b. Acclimation involves two parts: 
 

(1) Cardiovascular adaptations:  Changes 
that gradually lead to a lower heart 
rate for a given workload or intensity 
of exercise.  This is the most rapid 
change during acclimation to heat. 

 
(2) Sweating:  Sweating begins earlier with 

exertion; sweat rate is higher and can 
be sustained for longer periods of 
time.  Sweat also becomes more dilute 
thus saving essential body 
electrolytes.   

 
6. Preventing Heat Injury 

 
a. Early signs of heat injury may include: 
 
 (1) Confusion 
 

(1) Changes in mood or behavior 
(aggressive) 

    
(2) Impaired ability to function in the  

environment. 
 

b. Heat injury risk factors:  
 

(1) Cardiovascular disease  
 

(2) Obesity  
 

(3) Fatigue, lack of sleep 
 

(4) Dehydration 
 

(5) Inappropriate clothing  
 

(6) Previous heat injury  
 

7. Hydration 
 

a. Proper hydration is critical.  
 

(1) People working/exercising in heat never
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voluntarily drink as much water as they 
lose. 

 
(2) We replace only about 2/3 of net water 

lost through thirst. 
 

(3) Educate personnel about water 
consumption. 

 
(4) Provide adequate drinking water. 

 
(5) Drink two quarts per hour. 

 
8. Dehydration 
 

a. Symptoms  
 

(1) Headache (universal symptom) 
 

(2) Performance decrement 
 

(3) Nausea  
 

(4) Increased core temperature 
 

9. Heat Injury (five types) 
 

a. Heat cramps 
 

(1) Symptoms 
 

(a) Severe muscle cramps 
 

(b) Faintness, dizziness 
 

(2) Treatment  
 

(a) Stop exercising. 
 

(b) Remove the individual to a cool 
environment. 

 
(c) Lay the individual on their back. 

 
(d) Fan the individual.
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(e) Direct cold water or apply cold 
compress to the groin area and  
armpits. 

 
b. Heat edema 

 
(1) Symptoms 

 
(a) Swelling in hands, etc. 

 
(2) Treatment  

 
(a) Stop exercising and move      
     individual to a cool environment 
 
(b) Call EMS. 

 
c. Heat Syncope 
  

(1) Symptoms 
 

(a) Fainting 
 

(2) Treatment  
 

(a) Lay individual on his/her back and  
treat for shock. 

 
    (b) Make sure airway is open, raise  
     legs about six inches off the  
     ground. 
      
    (c) Call EMS. 
 

d. Heat Exhaustion 
 

(1) Symptoms 
 

(a) Profuse sweating 
 

(b) Pale, clammy skin 
 

(c) Dilated pupils 
 

(d) Faintness, dizziness 
 

(e) Unconsciousness
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(2) Treatment is same as heat cramps EXCEPT 
in case of collapse where one should: 

 
(a) Make sure that airway is open.  

 
(b) Lay individual on his/her side  

to facilitate safe vomiting. 
 

(c) Call EMS. 
 

e. Heat Stroke (MOST SERIOUS).  Two types of 
heat stroke. 
 
(1) Classic: Normally seen in elderly, 
     chronically ill, and alcoholics. 
 

(a) symptoms 
 

1) Headache, dizziness, 
     faintness 

      
2) Weakness, confusion 

 
3) Sweating is usually absent. 

 
   (2) Exertional:  Usually young healthy  

individuals not taking medication  
    performing strenuous physical 
    activity in a hot environment. 
 

(a) Symptoms 
 

1) Flushed hot dry skin or 
profuse sweating 

 
2) Constricted pupils 

 
3) Faintness, dizziness  

 
4) Unconsciousness usually 

occurs 
 

(3) Treatment 
 

(a) Call EMS

88 
FOR TRAINING USE ONLY 



TRAINEE GUIDE  P-9E-1238 Rev A 
Page 7 of 13 

(b) Reduce heat immediately by any 
means available. 

 
(c) Move victim onto back with head 

and shoulders slightly raised and 
maintain open airway. 

 
10. Wet-bulb Globe Temperature (WBGT) 

 
a. Measures the combined effects of: 

 
(1) Temperature 

 
(2) Humidity 

 
(3) Wind 

 
(4) Radiant Heat 

 
b. Body armor 

 
(1) Adds 10 degrees to WBGT 

 
 11. WBGT Temperature Flags 
 

a. Blue flag 
 
(1) 81.9 degrees F or less. 

 
(2) No restrictions 

 
b. Green flag 

 
(1)  82 – 84.9 degrees 
 

   (2) Be alert for possible increase in       
     index. 
 

c. Yellow flag 
 

(1) 85 – 87.9 degrees 
 
(2) Active training curtailed for all       

personnel acclimated for less than four 
weeks. 
 

d. Red flag 
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(1)  88 – 89.9 degrees 
  
   (2) Active training curtailed for all                    
                    personnel acclimated for less than 12 
    weeks. 
 
  e. Black flag   
 

(1) 90 degrees or higher 
 
   (2) All personnel will suspend and refrain   
    from all physical training and  
    strenuous activity. 
 
B. Cold Injury 
 

1.  Physical Principle of Cold Weather 
  
  a. Loss of heat to the environment  
 
               (1) Radiation - infrared rays 
 
              (2) Convection – transfer from the body to  
    the surrounding air. 
                         

(3) Conduction – transfer from one solid 
object to another. 

 
   (4) Evaporation of sweat results in heat 

loss. 
 
         b. Environmental factors (natural or man-made) 
 
   (1) Temperature 
 
   (2) Wind velocity 
 
   (3) Moisture 
 

c. Symptoms of exposure would include loss of 
judgement or mental reasoning, personality 
changes, difficulty in performing manual 
tasks, confusion and combativeness. 

 
 2. Types of cold injury     
 

a. Non-freezing
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(1) Trench Foot 
 

(2) Hypothermia 
 

(a) Exhaustion hypothermia 
 

(b) Immersion hypothermia 
 

(c) Symptoms include loss of 
judgement, mental reasoning, 
change in personality, difficulty 
in performing manual tasks, 
confusion, and combativeness. 

 
b. Freezing 

 
(1) Frostbite 

 
(a) Extremities are at risk:  nose, 

ears, fingers, toes, and penis. 
 

(b) Never warm tissue if the potential              
for re-freezing exists. 

 
3. Acclimation to the Cold 
 

a. In cold weather, the human body attempts to 
maintain a warm core temperature primarily 
by physiologic mechanisms and behavioral 
adaptations: 

 
(1) Increased metabolic heat production: 

This occurs as the body’s fuels 
(carbohydrates, fats and protein) are 
metabolized or “burned” at the cellular 
level.  Shivering represents 
involuntary muscle contractions that 
can increase the body’s metabolic rate 
five to six times above normal.  

   
(2) Peripheral Vasoconstriction:  blood 

vessels near the surface of the skin 
constrict or narrow in an effort to 
divert warm blood away from the cool 
surface of the skin. 

 
(3) Behavioral Adaptations: a Human’s
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 greatest asset in cold weather is the 
ability to create a warm micro-
environment by wearing appropriate 
clothing or seeking shelter.  He can 
also increase resting metabolic heat 
production by 10 times through vigorous 
exercise. 

 
4. Cold injury prevention 
 

  a. Eat frequently to maintain energy. 
 
   b. Drink plenty of water. 
 

c.  Avoid tobacco. 
 

d. Avoid alcohol. 
 

(1) Reduces self-protection 
 
   (2) Reduces shivering  
 
    (3) Is a diuretic 
 

 e. Clothing 
 

(1) Clean and dry 
 
    (2) Layered, loose, and light  
 

(3) Wear head protection. 
 

(4) Avoid restriction to extremities. 
 
  f. Points to remember 
 
   (1) Body can’t sense it’s core temperature. 
 
    (2) Skin acclimates itself to the cold 
 

(3) Diuresis (cold and immersion) 
 

(4) Avoid alcohol.
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C. Air Pollution  
 

Air pollution can interfere with the functioning of 
the lungs, heart and other organs.  It can aggravate 
asthma and other chronic lung and heart diseases.  It 
can also weaken the lung's defenses against infection 
and may cause lung disease.  Exercise makes us more 
vulnerable to health damage from these pollutants.  We 
breathe more air during exercise or strenuous work.  
We draw air more deeply into the lungs.  When we 
exercise heavily, we breathe more through the mouth, 
bypassing the body's first line of defense against 
pollution, the nose. 

 
1. Problems with exercise in a polluted environment  

   
a. Respiratory ailments such as asthma, 

bronchitis, chronic obstructive pulmonary 
disease, emphysema and heart disease 
interfere with normal breathing. 

 
b. Carbon monoxide – reduced oxygen carrying 
 capacity of the blood. 
 
c. Ozone and sulfur dioxide increase airway 

resistance.  Long term exposure to ozone can 
decrease lung function.  High heat and 
humidity enhances this effect. 

 
 2. Prevention of pollution-related problems 
 

a. During periods of high air pollution, 
exercise should be curtailed. 

 
      b. Pay attention to pollution reports in the  
   news, especially if you have respiratory 
   problems. 

 
 c.   Generally, pollution is lowest in the early     
     morning hours before vehicles are on the   
     road. 
 

D. High Altitude 
 

1. Several physiological changes occur at high     
 altitudes (above 6,500 feet).
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2. Problems experienced during exercising  
 

a. Decreased pressure of oxygen resulting in     
reduced concentration of oxygen in the blood 

 
  b. Air is thinner so that with each breath you 
   take in less oxygen than you did while at  
   sea level. 
 

c. To compensate, you hyperventilate (breathe 
more rapidly), blowing off more carbon 
dioxide than normal.  This makes your body  
fluids more alkaline due to the reduced 
carbon dioxide in your blood. 

 
d. Since the air at high altitude is cool and  

dry, considerable moisture evaporates from 
the respiratory passages. 
 
(1) Hyperventilation increases this effect. 

 
(2) Dehydration can result. 

 
e. High-altitude sickness 

 
(1) During the first few days people often  

experience acute mountain sickness. 
 
(a) Symptoms:  Loss of appetite, 
 sleeplessness, headache, 
     dizziness, nausea, vomiting and  
     generalized weakness. 

 
(b) To relieve symptoms drink lots of  

fluids and eat high carbohydrate 
meals. 

 
(c) Exercise should be done with less 

intensity or not at all. 
 

(d) If symptoms do not abate within a 
few days, the afflicted person 
must return to a lower altitude. 

 
3. Acclimatization to high altitude 

 
 a. Occurs after several weeks or even months. 
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  b. Your body re-establishes its acid-base 

balance. 
 
  c. Produces more hemoglobin and more red blood 

cells to increase the blood’s oxygen 
carrying capacity. 

 
  d. There is some evidence that acclimated  

individuals experience an increase in muscle 
capillaries and aerobic enzymes that are 
essential to oxygen utilization. 
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AQUATICS 
 

LESSON TOPIC 11 
 
INTRODUCTION 
 
Aquatic exercise increases cardiovascular endurance, 
muscular strength and endurance, flexibility, weight 
management, and help prevent the onset of cardiovascular 
disease.  Buoyancy lessens the impact on the joints and 
thus the risk of injury.  Cooler water helps prevent heat 
stress and warmer water aids in the healing of injured 
tissues. 
 
ENABLING OBJECTIVES 
 
1.39 Identify and develop an aquatic fitness program. 
 
1.40 State techniques to improve swimming speed. 
 
TOPIC OUTLINE 
 
A. Benefits of Aquatic Exercise 
 

1. Prevention of cardiovascular disease 
 
2. Cardiovascular endurance 

 
3. Muscular strength and endurance 

 
4. Flexibility 
 
5. Weight management 

 
B. Adjusting Exercise Levels 
 

1. Frequency, intensity, time 
 
2. Target Heart Rate Range 

 
3. Rate of Perceived Exertion 

 
C. Components of a Workout 
 
 1.  Warm-up 
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a. Should last 5-10 minutes or about 15-20% of 
workout 

 
b. Can consist of slow walking, jogging, or low 

intensity swimming 
 

2. Stretching 
 

a. Makes joints more flexible and improves 
range of motion 
 

b. Perform stretching during the warm up or 
right after it. 

 
3. Aerobic Set 

 
a. To benefit from an aerobic set, you must 

keep your heart rate in the target range for 
at least 15 minutes. 

 
b. Aerobic set should make up 50-70% of the 

work out time and distance. 
 

c. Cardiovascular exercises include but are not   
limited to the following: 

 
(1) Walking and jogging (9 variations) 

 
(2) Jumping jacks (2 variations) 

 
(3) Scissors jump (2 variations) 

 
(4) Double leg lifts 

 
(5) Hopping (4 variations)  

 
4. Muscular Development Set 

 
a. Intensity of resistance training increases 

directly with the size of the surface area 
and the speed of movement. 

 
b. It will seem as though you are lifting more 

weight if your movements are faster and the 
surface area is larger. 
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c. Using various types of equipment can help to 
provide greater overload.  (Wearing buoyant 
cuffs on wrists or ankles) 

 
d. Equipment for resistance is not recommended 

for a beginner. 
 

e. Use equipment that is specifically designed 
for aquatic exercises. 

 
(1) Keep the body centered. 

 
(2) Stabilize the trunk when lifting. 

 
(3) Isolate and work one muscle group at a 

time. 
 

(4) Work major muscle groups first. 
 

(5) Stop any exercises that cause sharp 
pain. 

 
f. Strength/resistance training include but are 

not limited to the following: 
 

(1) Upper body exercises 
 

(a) Push-pull 
 

(b) Sun Gods (3 variations) 
 

(c) Arm raises (Front and lateral) 
 

(d) Dips (2 variations) 
 

(2) Middle body exercises 
 

(a) Leg lifts (2 variations) 
 

(b) Leg lift and roll 
 

(c) Back float crunch 
 

(3) Lower body exercises 
 

(a) Standing single leg lifts 
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(b) Buttocks kick (self) 
 

(c) Standing leg raises (side to side 
movement with 6 variations) 

 
 5. Cool-down 
   

a. Typically lasts 5-10 minutes or 10% of the 
workout. 

 
b. Cool down activities are similar to warm up 

activities. 
 
D. Phases of a Fitness Program 
 

1. Initial Phase 
 

a. Very low intensity  
 

b. Build up to maintain 60% intensity for 15 
minutes. 

 
c. It can take up to 10 weeks for this phase. 

 
2. Improvement Phase 

 
a. Phase begins when you can exercise three 

times a week for at least 15 minutes at a 
level of at least 60% intensity. 

 
b. Your fitness will improve by increasing 

frequency, intensity, or length of time. 
 

c. Increase duration before you increase 
intensity or frequency. 

 
d. Be sure to stay in target heart range. 

 
e. You will improve more rapidly in this phase 

than in the initial phase. 
 

3. Maintenance Phase 
 

a. Begins when you reach the fitness goals that 
you set for yourself. 
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b. Your goal is to sustain your fitness level 
rather than increase your workload. 

 
c. You might want to learn a new stroke or 

explore other activities to vary your 
program. 

 
E. Fitness Swimming 
 

1. Design your fitness swimming program carefully. 
 

a. Start at the right level. 
   

b. Always use a warm-up, stretching, an aerobic 
set, and cool-down in each workout. 

 
c. Include a muscular development set in two or 

three workouts each week. 
 

d. Success of your program depends on a 
comfortable, practical plan that you can 
continue the rest of your life. 

 
F. Stroke Length and Stroke Frequency 
 

1. To improve speed, two concepts are involved: 
 

a. Stroke length is the distance traveled in 
one complete cycle of the arm. 

 
b. Stroke frequency is the number of complete 

arm cycles in a specific length of time. 
 

2. Speed is the product of stroke length and stroke 
frequency. 

 
3. To increase your speed, you need a corresponding 

increase in stroke length and/or stroke 
frequency. 

 
4. You can increase speed efficiently by improving 

your stroke to get greater distance from each 
stroke while not increasing the number of cycles 
per second. 
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5. The stroke length may stay the same provided you 
increase your stroke frequency; you use more 
energy to reach the same speed. 

 
6. The ideal is to increase speed while decreasing 

stroke frequency.   
 

7. You can accomplish this using the wave action 
technique: 
 
a. This technique calls for the swimmer’s head, 

arms, back, rear, and legs to lie along a 
straight line, streamlined.  This enables 
the swimmer to maintain a position of least 
resistance.  The pull is wide and is used 
only to move the body forward, rather than 
lift the body up.  The arms are used 
primarily for sculling.  The hands are 
turned out.  During the kick, the shoulders, 
hips, and knees lie in a straight line.  The 
result is that the swimmer undulates through 
the water, saving time and energy.  

 
G. Training Techniques 
 

1. Over Distance 
 

a. This method involves swimming long distance 
with moderate exertion with short or no rest 
period. 

 
b. Over distance training is used to improve 

your endurance. 
 

2. Fartlek 
 

a. This method gets its name from the Swedish 
word that means “speed play” and was 
popularized by runners. 

 
b. It breaks swims into slow and fast lengths 

of the pool using the same stroke. 
 

c. Develops speed and endurance. 
 

3. Interval Sets 
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a. Intervals are a series of repeat swims of 
the same distance and time interval.  They 
give you a specific rest period between the 
time spent swimming. 

 
b. If you swim the 50 on the 1-minute, you have 

15 seconds rest before the next 50. 
 

c. Best all around method to develop both speed 
and endurance. 

 
4. Repetition 

  
a. This technique uses swim sets of the same 

distance done at close to maximum effort (up 
to 90 percent of maximum), but with rest 
periods as long or longer than your swim. 

 
b. Develops speed and anaerobic capacity 

 
5. Sprints 
 

a. These are short, fast swims (100 percent 
effort) to stimulate race conditions. 

 
b. Improves anaerobic capacity 

 
6. Straight 

 
Swim a steady speed throughout the set. 

 
7. Negative Split 

 
This set involves swimming the second half faster 
than the first half. 

 
8. Descending Set 

 
Often confused with the negative split, 
descending sets refer to decreasing the time on 
successive swims. 
 

9. Ladders 
 

These are several increases or decreases in 
distance. 
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10. Pyramids 
  

Involve regular increases and decreases in 
distance. 

 
11. Broken Swims 

 
a. Swims that are faster than your racing speed 

and are interrupted by a short period of 
rest (10 seconds). 

 
b. Simulates stress condition of competition 

while yielding a swimming time that may be 
faster than your racing time. 

 
c. On completion of the entire swim, subtract 

the total time of rest from the final time 
to determine your swimming time. 

 
12. Dry Land Training 

 
a. This training technique is done out of the 

water to improve swimming skills. 
 

b. These techniques fall in two areas, 
flexibility and strength training. 

 
c. Most coaches prefer dry land training before 

a swimming workout, you can do it before or 
after your swim, depending on your schedule. 

 
H. Open Water Swimming 
 

The best ways to train for open water 
swimming is to just do it!  Note:   Never 
swim alone; swim with a partner or ask the 
lifeguard to keep an eye on you. 
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EXERCISE FORMULA GUIDELINES 
 

LESSON TOPIC 12 
 
INTRODUCTION 
 
Exercise formula guidelines provide the Physical Training 
Instructor Under Training with information for determining 
safe entry-level workout routines and safe expectations of 
progress within each area of physical fitness. 
 
ENABLING OBJECTIVES 
 
1.41 Identify exercise formula guidelines. 
 
1.42 Identify formula tests and procedures. 
 
TOPIC OUTLINE 
 
A. Exercise Formula Guidelines / Assessment Tests 
 

1. Aerobic Power / Cardiorespiratory Endurance (Test 
- 1.5 mile run) 

 
a. Frequency – 3 - 5 days per week 

 
b. Intensity – 60 - 75% of maximum HR  
      - 80 + for interval training 
 
c. Time – 20 - 60 minutes 

 
d. Type – primary aerobic activities + interval 

training 
 

2. Weight Control (Test – Body composition 
measurement) 

 
a. Frequency – 3 - 5 days per week 

 
b. Intensity – 60 - 75% of maximum HR, 300 

calories per session 
 

c. Time – 20 - 60 minutes 
 

d. Type – primary aerobic activities using 
large muscle group
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3. Flexibility (Test – sit and reach) 
 

a. Frequency – 3 - 7 days per week 
 
b. Time – Hold stretch for 15 – 20 seconds, 

increase gradually from 1 – 3 sets per 
stretch. 

 
c. Type – dynamic and static stretching 

 
4. Muscular Endurance (Test – curl-ups/push-ups) 

 
a. Frequency – 2 - 3 days per week  

 
  b. Intensity – higher repetitions, lower 

resistance 
 
c. Time – 8 - 15 repetitions, 1 set initially, 

working towards 3 sets 
 

d. Type – basic workout/circuit workout – 
ensure to cover all muscle groups 

 
 
B. Coding Categories for the Assessment Tests 
 
Outstanding 0 Above or equal to top 10% 
 
Excellent  E In top 25%, but less than Outstanding 
 
Good   G Performance better than or equal to the 

lowest 25%, but less than Excellent 
 
Satisfactory S Performance in the bottom 25%, but 

above the lowest 10% 
 
Unsatisfactory U Performance in the lowest 10% 
 
  
C. Test Procedures  
 
 1. Cardiorespiratory Endurance - 1.5 Mile Run Test.  

The 1.5 mile run test measures aerobic power.  
The objective is to cover the distance as fast as
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possible.  Procedures for the 1.5 mile run are as 
follows: 

 
a. Participants should not eat a heavy meal or 

smoke for at least 2-3 hours prior to the 
test.  Participants should warm up and stretch 
thoroughly before the test. 

 
b. The participant runs 1.5 miles as fast as 

possible. 
 

c. During the test, finish times should be called 
out and recorded. 

 
d. Upon test completion ensure everyone cools 

down.  
 
e.  Record score in Appendix A, page A-2.   
 

 2. Muscular Endurance – Curl-up.  The curl-up test 
is used for measuring abdominal muscular 
endurance. 

 
a. The subject starts by lying on the back, 

knees bent, heels flat on the floor, with 
arms across chest. 

 
b. Partner holds the feet down firmly. 

 
c. The subject then performs as many correct 

curl-ups as possible in two minutes. 
 

d. In the up position the individual should 
touch his upper thighs while keeping hands 
in contact with the chest or shoulders. 

 
e. Lie back, touching lower edge of shoulder 

blades to deck.  Buttocks must remain in 
contact with floor at all times. 

 
 f. Record score in Appendix A, page A-2. 
 

 3. Muscular Endurance – Push-up.  The push-up test 
is used for measuring the muscular endurance of 
the upper body. 
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a. Begin in the front-leaning rest position 
with hands approximately shoulder width 
apart and feet together (both feet on the 
floor).  The back, buttocks and legs must be 
straight from head to heels and must remain 
so throughout the test.  Feet may only be in 
contact with the floor, not a wall or other 
beneficial support surface.   

 
b. Lower the entire body by bending the elbows 

until the upper arms, shoulders and lower 
back are aligned and parallel to the deck. 

 
c. Return to the starting position by extending 

the elbows until the arms are straight. 
 

d. Repeat correctly as many times as possible 
in two minutes. 

 
 e. Record score in Appendix A, page A-2. 
 

4. Flexibility Test – Sit and Reach.  Flexibility is 
included in total fitness assessment because of 
the widespread problems of lower back pain and 
joint soreness. 

 
a. The subject should warm up. 
 
b. Sit on the deck with the legs extended, 

knees should remain slightly flexed.  Feet 
remain together with toes pointed up.  Shoes 
are optional. 

 
c. Reach slowly forward and touch the toes with 

the fingertips of both hands simultaneously.  
Hold for one second.  Do not bounce or 
lunge. 

 
d. Record pass/fail in Appendix A, page A-2. 

 
 
 5. Body Fat Composition Measurement.  Body 

composition is included in a total fitness 
assessment because it is a risk factor for many 
health problems.  
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a. Measure according to OPNAVINST 6110 (PTI 
lesson topic 13). 

 
b. Record body fat composition measurement in 

Appendix A, page A-2. 
 
c. A formula for determining weight in pounds 

which corresponds with body composition may 
be used to assist you when advising pounds 
vs. body composition. 

 
d. Subject is measured at 25% body fat.  The 

goal is to reduce body fat composition to 
15%.  Their weight is 200 lbs.  The correct 
formula for determining approximate goal 
body weight is: 

 
Goal Body Weight (lbs) = 
 
(% Lean Body Weight Now) 
(% Lean Body Weight Goal)  x  Current Body Weight 

 
Total 1.0 - .25 (% Fat now) = .75 (% lean weight now) 
 
Total 1.0 - .15 (% Fat Goal) = .85 (% lean weight 
goal) 
 
.75% divided by .85% = .88 
 
.88 x 200 lbs. (current body weight) = 176 (goal body 
weight) 
 

D. Calculation of Target Heart Rate Range 
 
1.  Maximal Heart Rate (MHR) 
 

a. 220 – Age = MHR 
 

2. Multiply calculated maximal heart rate by target 
intensity according to your goals.  (See Appendix 
A, page A-3.) 

 
 
E. Goal Setting 
 

1. Purpose of Goal Setting
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a. Puts the participant’s physical fitness 
program into operation by helping them to 
set realistic, yet challenging goals.  
Achieving goals will further enhance 
motivation. 

 
2. Procedures for Assessment and Goal Setting Sheet 
 

a. Record participant’s fitness scores under 
the appropriate “Current Score” column, 
Appendix A, page A-2. 

 
b. Use member’s score and appropriate charts 

from OPNAVINST 6110 Enclosure (7) to 
determine Current Category and Category 
Range.  Record in appropriate column, 
Appendix A, page A-2. 

 
  c. Current standard scores in OPNAVINST 6110 

provide a basis for setting achievable, yet 
challenging, and quantitative goals. 

 
d. Use member’s score and appropriate charts 

from OPNAVINST 6110 Enclosure (7) to 
determine goal category.  Never exceed one 
category when setting goals.  Note length of 
time required to move one category: 

 
  

   Fitness Component  Time  
 
   Body Composition   12-16 weeks 
 
   Sit-ups   8 weeks 

 
 Push-ups   8 weeks 
 
 Cardiovascular  
 Endurance   12 weeks 
 
 Sit/Reach   8 weeks 
 

 
e. Record Goal Category and Goal Category Range 

in appropriate column, Appendix A, page A-2.  
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 ** Note:  Body composition and sit and reach 

test will not have categories.  They are 
designated pass / fail, within standards / 
not within standards. 

 
 3. Physical Fitness Assessment, Goal Setting and 

Exercise Log components 
 
  a. Assessment and Goal Setting 
  b. Cardiorespiratory Training Program 
  c. Basic Strength Training Program 
  d. Endurance / Circuit Routine 
  e. Stretching Log 
  f. Workout Log  
 
  Students may use the cardiorespiratory training 

program, basic strength training program, 
endurance / circuit routine, and stretching log 
to develop a month to month program for 
increasing their scores on the physical readiness 
test and promoting overall fitness. 
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CIRCUMFERENCE MEASUREMENTS 
 

LESSON TOPIC 13 
 
INTRODUCTION 
 
Refer to OPNAVINST 6110.1F Enclosure (6) for body 
composition assessment procedures. 
 
ENABLING OBJECTIVES 
 
1.43 Identify and perform body composition determination 

procedures. 
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NUTRITION 
 

LESSON TOPIC 14 
 
INTRODUCTION 
 
The ability to identify the six nutrients in food and 
determine their caloric values is essential to a healthy 
lifestyle and safe weight loss.  This understanding will 
also help you to recognize nutritional habits that support 
or undermine personal health goals. 
 
ENABLING OBJECTIVES  
 
1.44 Identify nutrients in food. 
 
1.45 Identify caloric values. 
 
1.46 Explain safety in weight control. 
 
TOPIC OUTLINE  
 
A. Nutrition 
 
 Nutrition is the study of nutrients and how the body 

uses them.   
 
1. There are six different nutrients in food: 

carbohydrates, protein, fat, vitamins, minerals 
and water. 

 
a. Carbohydrates/55-60% of total caloric 

intake/four calories per gram 
 

(1) Functions 
 

(a)  Provide energy and are the main 
fuel source for the body 

 
(2)  Types 
 

(a) Simple carbohydrates are derived 
from fruits and sugars.  Sugars 
have a low nutritional density and 
are used quickly by the body.  
Fruits have a high nutritional 
value and should be eaten 
frequently. 
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(b) Complex carbohydrates are derived 

from beans, vegetables, grains, 
and nuts.  They have a high 
nutritional density and are used 
more efficiently by the body. 

 
(3) Glucose is the main product of 

carbohydrate digestion.  Unused 
portions are stored as glycogen and as 
fat. 

 
b. Protein/15% of total caloric intake/four 

calories per gram 
 

(1) Functions as a material to build and 
repair tissues.  It forms enzymes, 
hormones and antibodies.  Protein plays 
a structural role in all body tissues. 

 
   (2) Types:  Milk, cheese, eggs, fish, soy 

products, grains, cereals, legumes, 
nuts and green vegetables. 

 
  c.   Fat/30% of total caloric intake/nine 

calories per gram 
 

(1) Fat has various functions.  It lines 
and insulates nerves in the body and 
cushions the brain.  Fat is also 
responsible for the transport of 
certain vitamins.  Fat cushions our 
vital organs and protects our body from 
heat loss. 

 
(2) Types of fat 

 
(a) Poly-unsaturated:  fish, corn and 

sunflower oils. 
 

(b) Mono-unsaturated:  olive, peanut 
and canola oils as well as various 
nuts. 

 
(c) Saturated:  meats and dairy 

products, tropical oils.  These 
oils are solid at room temperature 
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and also have a tendency to raise 
blood cholesterol levels.   

 
(d) Saturated fat should not account 

for more than 10% of total fat 
intake for the day. 

 
(3) Hydrogenation:  Process where liquid 

oils are turned into solid fats.  
Margarine and shortening are 
hydrogenized. 

 
(4) Reducing fat can be accomplished by 

eating lean cuts of beef, boiling or 
baking instead of frying, choosing skim 
milk, reducing salad dressing and 
limiting use of cooking oils. 

 
(5) Cholesterol should be limited to 300mg 

per day.  Some cholesterol rich foods 
are liver, organ meats, egg yolks and 
red meats.  Beware of cholesterol 
content of foods and adjust your diet 
accordingly. 

 
d. Vitamins 

 
(1) Organic substances found in food 

essential in small quantities for 
growth, health, and life.  For example, 
a deficiency of vitamin C can cause 
scurvy; deficiencies in vitamin B1 can 
cause beriberi. 

 
(2) Functions 

 
(a) Vitamins support vision, DNA 

formation, bone ossification, red 
blood cell formation, skin 
maintenance, blood clotting and 
the metabolism of other nutrients. 

 
(3) Types of vitamins 

 
(a) Water-soluble:  B complex vitamins 

and vitamin C.  Excesses are
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generally excreted in the urine 
but can be toxic in large amounts. 

 
(b) Fat-soluble:  Vitamins A, D, E, 

and K.  Excesses are stored in the 
body tissue and are not normally 
excreted in urine.  Overdoses can 
occur. 

 
(4) Today, true vitamin deficiencies are 

rare.  If a person eats a varied diet 
from all food groups, vitamins are not 
needed although certain populations may 
require supplements (infants, pregnant 
women, the elderly and patients with 
disease.) 

 
e. Minerals 

 
(1) The body is composed of at least 31 

chemical elements, of which 24 are 
considered to be essential for life.  
They are obtained from food and water. 

 
(2) As with vitamins, many people self-

diagnose possible mineral deficiencies 
and take unnecessary supplements and as 
with vitamins, similar populations will 
require supplementation. 

 
(a) Fluoride:  Infants and children 

 
(b) Calcium:  pregnant women and the 

elderly 
 

(c) Iron:  pregnant women 
 

(3) Many health food stores market vitamins 
and minerals for sale with fraudulent 
nutritional claims.  BE CAUTIOUS! 

   
f. Water  

 
(1) Water is essential for life.  Our body 

composition is 60% water and it is the 
major component of blood plasma.  Blood 
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plasma is a major transportation 
mechanism of the body. 

 
(2) Water functions as a digestive medium 

and an absorption mechanism for 
nutrients.  It also helps to regulate 
our body temperature. 

 
(3) Daily recommendations for adults are 

2.5 liters or ten 8-oz. glasses.  This 
replacement is necessary as the body 
can lose up to one quart of water as 
urine each day.  As exercise increases, 
so does water loss.  In the example of 
heavy exercise, Navy SEALS have shown 8 
– 10 liters of water can be lost each 
day through perspiration! 

 
(4) Carbohydrate drinks should not be used 

in the place of water intake.  High 
caloric content drinks benefit longer 
endurance-type exercises (triathlon, 
marathon) but are not generally 
beneficial for people trying to lose 
weight.  

 
2. Calorie 
 

a. A calorie is a measure used to express the 
heat or energy value of food and physical 
activity. 

 
b. To calculate calories you must multiply 

grams of each component by the number of 
calories per gram. 

 
(1) Example  8oz  whole milk 
 

12 gm carbohydrate + 8.6 gm fat + 8.6 
gm protein 

 
(2) 12.0 gm x 4 cal/gm = 48.0 cal 

 8.6 gm x 9 cal/gm = 77.4 cal 
 8.6 gm x 4 cal/gm = 34.0 cal
                    159.0 cal 
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3. Alcohol 
 

a. Alcohol is a source of empty calories.  It 
provides seven calories per gram but has no 
nutritional value.  Alcohol is easily 
converted to fat in the body. 

 
b. Based on health risks only, the Department 

of Health and Human Services and the 
Department of Agriculture have issued 
guidelines for moderate drinking.  These 
guidelines reduce the chance of long term 
health consequences. 

 
(1) Men should drink no more than two 

drinks per day and women no more than 
one per day.   

 
(2) In some instances the only safe 

guideline for safe drinking is not 
drinking at all. 

 
4. Reliable sources of nutritional information 
 

a. RD – Registered Dietitian 
 
b. RDT - Registered Diet Technician 

 
c. ADA – American Diabetes Association 

 
d. SCHN – Sports and Cardiovascular 

Nutritionists 
 

e. AHA – American Heart Association 
 

f. AMA – American Medical Association 
 
B. Healthy Lifestyle  
 

1. Carbohydrates should comprise 55-60% of total 
daily intake.  Protein should comprise 10-15% of 
total daily intake.  Fat should comprise 30% or 
less. 
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2.  Maintaining a healthy body weight and body fat 

percentage through sound dietary and exercise 
practices helps to ensure optimal health, fitness 
and physical performance.  All of these issues are 
relevant in maintaining military readiness and force 
health protection, and in promoting optimal health 
of military personnel. 

 
a.   Basal Metabolic Rate (BMR) - is the amount of 

energy required to maintain life such as 
breathing, beating of the heart and maintaining 
body temperature.  This accounts for the 
majority (70%) of the total daily calories 
expended.  BMR can be estimated by using the 
equations below.  Find the equation that is 
appropriate for you and calculate your BMR. 

 
b. Equations to Calculate BMR (cal/day) 

 
AGE (years):      Equation: 

 
MEN: 18-30 6.95 x body weight (lbs.) + 679 

 
     30-60  5.27 x body weight (lbs.) + 879 

 
 WOMEN: 18-30   6.68 x body weight (lbs.) + 496 
 
    30-60   3.95 x Body weight (lbs.) + 829 
 

Your BMR is ___________cal/day.
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c. Physical Activity- In addition to the energy 

used for BMR and digestion, you must account 
for the energy expended during your daily 
activities.  Based on your usual daily level of 
activity, estimate your activity factor from 
the choices in below: 

 
Level of Activity     Activity Factor 

 
 Very light- seated and standing    1.2 

    activities, driving, playing cards, 
    computer work. 
 
    Light- Walking, sailing, bowling,   1.4 
    light stretching, golf, woodworking, 
    playing pool. 
 
    Moderate- Jogging, aerobic dance,   1.6 
    light swimming, biking, calisthenics, 
 
 
   carrying a load. 

    Strenuous- Stairmaster, ski machine,  1.9 
    racquet sports, running, soccer, 
    basketball, obstacle course, digging, 
 
 
   carrying load uphill, rowing. 

    Exceptional- Running or swimming races,  2.3 
    cycling uphill, hard rowing, carrying 
    heavy loads. 
 

Your Activity Factor is __________. 
 

d.   Total Daily Estimated Energy requirement - To 
calculate your total daily estimated energy 
requirements (EER), you multiply the calories 
needed for your BMR and digestion by your 
physical activity factor. 

 
Energy Needs = BMR X Activity Factor 

 
Your Estimated Energy Requirement (EER) = ______ cal/day. 
 

 Example Calculations of the BMR & EER:  
 

25 year old male 168 lbs activity level 1.9. 
 

168 x 6.95 = 1167.6 + 679 = 1846 BMR x 1.9 = 3507.4 EER.
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32 year old female 145 lbs activity level 1.6. 
 

145 x 3.95 = 572.75 + 829 = 1401.75 BMR x 1.6 = 2242.8 EER. 
 

e.   This EER is the amount of calories you need to 
eat daily to have an energy balance of “zero” 
and maintain your current body weight.  If you 
restrict the number of calories you eat per 
day, your BMR will decrease because your body 
will sense that it is being “starved”.  If your 
goal is to lose weight, you should lower your 
caloric intake only slightly and engage in a 
well-rounded exercise program.  Your goal 
should be to lose 1-2 lbs. per week.  If you 
are losing more weight than this, you are 
losing water and lean tissue (muscle). 

 
 If you want to gain weight, your goal should be 

to gain 1-2 lbs. per week.  The objective is to 
gain lean mass, not fat.  Exercise routinely, 
include strength training in your routine and 
increase your caloric intake by using the Food 
Guide Pyramid guidelines shown in healthy 
lifestyle. 

 
3. Recommended Daily Allowances (RDAs) are set by the 

Food and Nutrition Board, National Academy of 
Sciences and National Research Council.  Designed 
for 95% of U.S. population. 

  
a. The new food label can help you make informed 

food choices.  You can use the label to 
understand how all foods, including your 
favorites, fall into a healthy diet that 
includes a variety of foods in moderate 
amounts.  The title “Nutrition Facts” signals 
the new label. 

 
b. Serving Size - Serving size is based on a 

typical portion as determined through consumer 
surveys conducted by the U.S. government.  All 
other information on the panel about the food 
relates to this serving size. 

 
 
c. Amount Per Serving - The numbers next to the 

nutrients listed in this part of the panel are
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     simply weights measured in grams (g) or 
milligrams (mg).  They show how much of each 
nutrient a serving contains. 

 
d. Vitamins & Minerals - All labels must list the 

percentage (%) Daily Value for four essential 
vitamins and minerals: vitamin A, vitamin C, 
calcium and iron.  If other vitamins or 
minerals have been added or if the product 
makes a claim about other vitamins or minerals, 
their percentage Daily Value also must be 
listed.  

 
e. Calories & Calories from Fat - In addition to 

the total calories contained in a serving of 
food, the panel also lists how many of the 
calories come from fat. These amounts alone are 
not enough to see how the food fits in a total 
diet.  The rest of the nutrition panel, 
including “% Daily Value,” will help you better 
understand. 

 
f. % Daily Value - For a balanced diet, there are 

recommended daily amounts you should have of 
each nutrient.  The % Daily Value tells you how 
much of the recommended amount of each nutrient 
is in each serving of the food.  It’s important 
to note, however, that the % Daily Value on all 
labels is based on a sample diet of 2,000 
calories a day.   If you eat less than 2,000 
calories, the food would add a higher % Daily 
Value to your diet.  You should view the % 
Daily Value listed on labels as a guide. 

 
g. Recommended Total Daily Amounts - This section 

is always the same when it appears on labels.  
It shows the recommended amount, in grams or 
milligrams, of each nutrient for two different 
sample diets- one based on 2,000 calories a 
day, the other on 2,500. 

 
h. Foods that have only a few of the nutrients 

required on the standard label can use a short 
label format.  What’s on the label depends on 
what’s in the food.  Small and medium sized 
packages with very little label space can also 
use a short label.
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C. Safety in Weight Control 
 

1. Diet Pills.  Over the counter diet pills and 
appetite suppressants can raise your metabolic 
rate, but your body tends to adapt to these 
drugs, so the effect may be short-lived.  
Besides, these drugs can have harmful side 
effects including elevated heart rate and blood 
pressure. 

 
2. Fad diets.  Severe caloric restriction results in 

lean muscle loss, loss of fluid, and lowering of 
the metabolism.  Fad diets may work for short 
term weight loss.  However, once normal eating 
habits resume, the member usually returns to pre-
diet body weight. 

 
3. Protein powder supplements.  An unbalanced diet 

too high in protein can lead to dehydration and 
kidney and liver damage. 

 
4. Vitamin supplements and ergogenic aids.  Members 

should eat a balanced diet to ensure they are 
getting vitamins and minerals from food sources. 
However, many Americans do not eat a balanced 
diet and a multivitamin may be beneficial to this 
population. 

 
5. Steroids (see previous chapter) 

 
6. Obesity 

 
a. Currently 61% of Americans are overweight or 

obese. 
 
b. Obesity is defined as 20% above desirable 

weight. 
 

c. All populations are increasing in obesity 
with minority women as high as 50%. 

 
d. Obesity can lead to: 

 
(1) Diabetes and hypertension 
 
(2) Hyperlipidemia and cancer 

 
(3) Cardiovascular disease 
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(4) Sleep apnea and gout 

 
e. Obesity is a complex problem. 
 
f. Obesity is never the result of just one 

factor but has many causes which may 
include: 

 
(1) Genetic components  

 
(2) Environmental/social factors, 

lifestyle, food selection and intake, 
and inactivity 

 
(3) Behaviors   

 
D.   Weight Loss 
 

1. What works? 
 

a. Moderate calorie restriction 
 
b. Regular aerobic exercise combined with 

strength training 
 

c. Low fat/ high-fiber diet 
 

d. Behavioral changes 
 

2. Body fat reduction 
 

a. Must include both nutrition and exercise  
 
b. Nutrition  

 
(1) Education 
 
(2) Healthy weight loss 

 
c. Exercise  

 
(1) Long duration, low intensity - aerobic 
 
(2) Work up to at least 30 minutes but 45 

minutes is better. 
 

3. Goal for weight loss 
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a. 500 calorie decrease per day = 3500 per week 
= 1 pound of fat 

 
b. When combined with increased activity level, 

provides 1-2 pounds of weight loss per week. 
 

c. Self monitoring (food/pt log) 
 

d. Calorie control 
 

(1) Meal planning (exchange system) 
 
(2) Encourage a healthy balance of 

nutrients, portion control, variety, 
and choices 

 
4. Moderate calorie restriction 
 

a. Men - 1500-1800 Cal/day 
 

b. Women - 1200-1500 Cal/day 
 

c. Calorie needs depend on height, weight, and 
activity level.   
 

5. What doesn’t work? 
 

a. Starvation or severe calorie restriction 
will result in muscle loss, dehydration, and 
lowered metabolism.  Once eating returns the 
member will return to pre-diet weight. 
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SHIPBOARD TRAINING 
 

LESSON TOPIC 15 
 
INTRODUCTION 
 
Although operational requirements, time, space, and 
equipment constraints may affect the service member’s 
training routine, motivation and “making time” for workouts 
are two key factors which will enable the member to remain 
fit while onboard ship.  Utilizing all available equipment 
and being creative with the workout routines will help to 
keep motivation levels high for the service member.  
Knowledge of proper equipment usage procedures will ensure 
a safe, productive workout and lessen chance of equipment 
damage or injury to personnel.  
 
ENABLING OBJECTIVES 
 
1.47 Identify Shipboard Training Techniques. 
 
1.48 Demonstrate Shipboard Training Techniques. 
 
TOPIC OUTLINE 
 
A. Components of a Shipboard Routine 
 

1. Warm Up and Stretch – Refer to Principles of 
Training and Beneficial and Non-beneficial 
Stretches and Exercises chapters for appropriate 
warm up and stretching techniques. 

 
B. Aerobic Training 
 

1. Refer to the Physical Training (labs) chapter for 
different aerobic training exercises.  They may 
be modified to meet your needs or size of 
training area.  Exercises may be substituted as 
long as they meet the criteria IAW beneficial 
stretches / exercises. 

 
C. Jogging 
 

1. Jog in designated jogging areas.  Jog at a 
comfortable pace.  Maintain a heart rate of 60% - 
75%.  When necessary, walk / jog in order to 
reach your distance goal.  Begin by jogging 20 
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minutes.  Build up to 40 to 60 minutes, three to 
five times per week.  A good running goal for 
fitness is 6 to 8 miles per week.  Running more 
than 30 miles a week may induce knee problems.  
Increasing mileage too quickly can cause training 
injuries.  Your running mileage should be 
gradually increased by only 10% per week.  Do not 
increase speed and distance simultaneously. 

 
D. Aerobic Machines 
 
We all love high tech aerobic machines with the flashing 
lights, bells, and whistles.  Many people go to great 
lengths to boost the calorie count that flashes on the 
screen.  They may crank up the machine going beyond their 
capabilities just to boost their calorie count.  They end 
up cheating themselves or causing injury.  Clenching the 
handrails or hugging the console, they are transferring 
weight from their legs to their arms or the machine.  
Studies show that cheaters often burn only half the 
calories that the machine indicates. 
 
Use the computerized feedback to motivate you, but don’t 
get too caught up in it.  Don’t rely on the numbers to 
validate your efforts.  The number of calories you burn 
depends on many factors, including your weight, the amount 
of muscle you have, and your metabolism.  The calorie 
figures are simply estimates. 
 
Tune in to your body.  If you start to feel faint, sharp 
pain, or your knee hurts, stop the exercise.  Don’t ignore 
signs that you might be damaging muscles or joints.  Always 
drink plenty of water.  Water and a towel will help keep 
you comfortable, and the more comfortable you are, the 
longer you will last on the machine. 
 
 1. Treadmills 
 
  a. Treadmills are one of the easiest machines 

to use.  Be sure to stay focused and pay 
attention, or you might find yourself 
stumbling.   

   
b. User Tips – Start out slowly.  Become 

familiar with any safety devices the machine 
has to offer.  Always place one foot on 
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either side of the machine, and step on the 
belt only after you determine that it’s 
moving at the slow set up speed. 

 
c. Don’t rely on the hand rails.  Hold on for 

balance when you first learn how to use the 
machine, but let go as soon as you feel 
comfortable.  Don’t forget to swing your 
arms when running.  You move more naturally 
if you swing your arms.  Remember when you 
are holding the rails you are burning fewer 
calories than indicated.   

 
d. Look straight ahead.  Your feet tend to 

follow your eyes, so focus on what is in 
front of you to help you stay in a straight 
line.  Never turn around while running, you 
may find yourself rolling off the belt like 
a can at the grocery checkout counter. 

 
e. Expect to be disoriented.  The first few 

times you use the treadmill, you may feel 
dizzy when you get off of it.  Your brain  
is just wondering why the ground stopped 
moving. 

 
f. Never go barefoot.  Always wear a good pair 

of running or walking shoes. 
 
 2. Stationary bicycles 
 

a. They give your knees a break while offering 
a terrific aerobic workout. 

 
b. User Tips – Set the height correctly.  With 

the pedal in its lowest position the knees 
should have a slight bend.  You shouldn’t 
have to strain or rock your hips to pedal.  
The knees should not feel crunched to your 
chest in the up position. 

 
c. Understand the display panel.  Note the 

level you are at and the cadence.  The 
harder it is to pedal the more lactic acid 
build-up in the muscle.  Spin faster and at 
an easier level to keep the workout aerobic. 
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d. Don’t pedal with your toes.  Press with the 
balls of your foot and through your heel as 
you pump downward on the pedal.  Pull up 
with the top of your foot on the upstroke.  
Think about making circles when pedaling.  
Adjust the pedal straps so that your feet 
feel snug. 

 
e. Don’t hunch over.  Rounding your back may 

cause back and neck pain.  Use your legs for 
riding the bike, not your upper body.  If 
you are using your upper body, lighten the 
workload. 

 
 3. Stair Climber 
 

a. Stair climbers have taken the place of 
jogging up and down on bleachers.  The 
machine eliminates most of the wear and tear 
on your joints. 

 
b. User Tips – Rest your fingertips lightly on 

the bar on the front or side rails.  You 
should be able to use the stair-climber 
without using the side rails. 

 
c. Stand upright with a slight forward lean at 

the hips.  A slight bend will help keep the 
knees from locking and enable you to go 
longer. 

 
d. Keep your entire foot on the pedal.  This 

will ensure your buttocks and thighs get a 
full workout and prevents you from over-
burdening your calf muscles. 

 
 4. Versa-Climber 
 

a. This is a total-body trainer and used by 
many athletes.  This machine is easy on your 
knees.  May not be good for a person with a 
bad back or poor circulation in their feet. 

 
b. User Tips – Start with small, quick strokes 

for 3 to 5 minutes to warm up.  Experiment 
with different speeds, stride lengths, and 
tension levels. 
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c. Practice good climbing posture.  Keep your 
back straight and keep your torso parallel 
to the machine.  Never extend your stride or 
stretch where your joints lock out. 

 
d. Don’t become fixated on the mileage.  A 

vertical mile is not the same as a mile on 
the treadmill or the road.  The distance is 
the same but while using the versa-climber, 
you are going straight up hill. 

 
 5. Rowing Machines 
 

a. Rowing machines are a great total body 
workout.  Always use proper form.  Initiate 
the movement from your legs and buttocks, 
eliminating excess stress on the back 
muscles. 

 
b. User Tips – Think legs, legs, legs.  

Initiate the movement with your buttocks 
rather than your lower back.  Don’t lock out 
your knees. 

 
c. Pull the handle in a smooth, continuous 

stroke.  Don’t stop at the most stretched-
out and bent positions. 

 
Set your goals and vary your workouts accordingly.  Perform 
on the hill mode to build strength, faster pace for speed, 
and longer, slower for fat burning and overall 
cardiovascular endurance.  You can break up your workouts 
with 5 to 10 minute bouts on a machine, 5 minutes of weight 
lifting, or 5 minutes on a different machine.  If your goal 
is to build endurance, do your 20 minutes or longer 
consecutively.  When you are aiming to burn calories and 
improve your health, the total time you spend exercising is 
what really matters.  
 
E. Strength Training 
 

1. Free weights are a lot more versatile than 
machines.  Free weights work your muscles in a 
way that closely mimics real-life movements.  
Training with free weights requires more than one 
muscle to move.  Balance and steady the weight as 
you lift and lower it.  Machines tend to isolate 
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a particular muscle so that the rest of your 
muscles don’t get any action. 

  
2. Drawbacks to free weights while onboard ship are 

that they can be hard to handle during rough seas 
and can become a missile hazard.  As the ship 
rolls, forces will cause the weight to become 
heavier or lighter, this can cause injury.  
Always use a spotter onboard ship!   

 
3. Weight machines do not require balance and are a 

lot safer onboard ships.  However, the same 
hazard exists during rough seas, the weight will 
become heavier or lighter and may cause injury. 

 
F. Tube and Band Exercises 
 

1. Tubes and bands are thick rubber tubes you can 
find in a medical supply store.  Some exercise 
tubes have handles or buckles attached to each 
end, or they come in a kit with attachable 
plastic bars and door attachments.  You can also 
buy exercise bands, which are long, flat sheets 
of strong rubber.  You can exercise virtually 
every muscle group in your body with bands and 
tubes. 

 
2. Bands and tubes take up minimal space and they 

are portable.  They provide a tool for an instant 
strength workout in small compartments. 

 
3. Warning!  If the band or tube slips, you can get 

snapped in the face or groin area.  Tubes and 
bands come in different thicknesses (light, 
medium, heavy and extra heavy).   It can be hard 
to determine when you have achieved overload 
without exercising with different band 
thicknesses. 

 
4. User tips – lift and lower the bands or tubes 

slowly and feel the muscle working in both 
directions.  Don’t wrap the band or tube so tight 
around your palms that you cut off the 
circulation in your hands.  When you wrap a band 
or tube under your feet, make sure that it’s 
secured.  Use bands or tubes that are 
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specifically designed for exercising, inspect 
them frequently for worn areas. 

 
5. For proper exercise technique, see the following 

figures. 
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WEIGHT TRAINING 
 

LESSON TOPIC 16 
 
INTRODUCTION
 
All physical training instructors must incorporate 
appropriate safety procedures into every physical training 
evolution.  Each evolution should be preceded by a warm-up 
and stretching session and followed by a cool down session.  
To run a safe and effective training program, physical 
training instructors must be able to properly demonstrate 
and perform proper form and technique for weight training 
sessions.  A variety of weight training exercises should be 
incorporated to promote overall fitness and keep motivation 
evels high. l
 
ENABLING OBJECTIVES 
 
1.49 Identify weight lifting and gym safety rules. 
 
1.50 Perform warm-up exercises and stretching. 
 
1.51 Demonstrate/Perform free weight lifting exercise 

techniques. 
 
1.52 Demonstrate/Perform Nautilus/resistance equipment 
 exercise lifting techniques.                                        
 
1.53 Perform cool-down stretching. 
 
TOPIC OUTLINE 
 
A. Nautilus Training Principles 
 

1. Make sure that the rotational axis of the cam of 
all rotary exercises are in line with the joint 
axis of the body part that is being moved. 

 
2. Position your body in a straight aligned manner.  

Avoid twisting or shifting your weight during the 
movement. 

 
3. Maintain a loose comfortable grip.  Never squeeze 

the handgrip tightly as this results in elevated 
blood pressure. 
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4. Lift resistance or perform positive work to the 
count of two…pause…lower the resistance or 
perform negative work slowly and smoothly while 
counting to four. 

 
5. Use as much of your range of motion as possible 

on each machine to develop full range of strength 
and flexibility. 

 
6. Breathe normally.  Do not hold your breath while 

training. 
 
7. Perform each exercise for 8 to 10 or 12 to 15 

repetitions: 
 
a. Begin with a weight you can comfortably lift 

8 to 10 or 12 to 15 times. 
 
b. Stick with that weight until you can perform 

12 strict repetitions.  On the following 
workout, increase the weight by 
approximately 2 – 5%.  This should result in 
your ability to perform more repetitions 
than the minimum guideline dictates. 

 
c. Try to progress in repetitions and/or 

resistance in each successive workout. 
 

8. Quickly move from machine to machine.  The longer 
rest between machines, the less effective the 
cardiovascular conditioning. 

 
9. Follow your routine as the exercises are numbered 

on your workout sheet.  However, any time the 
machine you are to do next is being used, go to 
another exercise and then return to the machine 
that was in use. 

 
10. Move very quickly in less than 3 seconds from the 

primary exercise to the secondary exercise in all 
double Nautilus machines. 

 
11. Include a maximum of 12 exercises, 4 to 6 for the 

lower body and 6 to 8 for the upper body. 
 
12. Exercise the larger muscle groups first and 

proceed down to the smaller muscle groups.  
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13. Example:  hips, thighs, back, shoulders, chest, 
arms, and neck. 

 
14. Finish your entire workout in 20 to 30 minutes. 
 
15. Rest a minimum of 48 hours and not more than 96 

hours between successive workouts (day on/day off 
per muscle group). 

 
B. Safety Precautions During Weight Training 
 

1. Safety for Nautilus/Resistance Equipment.  Before 
using machines you should: 
 
a. Check for frayed belts, pulleys, warn 

chains, and loose pads. 
 
b. Check for smoothness of movement of the 

weight rack on the guide rods. 
 
c. Adjust levers and seats for proper alignment 

and fit. 
 
d. Insert selector keys all the way in. 
 
e. Keep your hands away from the chains, belts, 

pulleys, and cams. 
 
f. Never place your fingers or hands between 

weight stacks. 
 
g. Don’t wear a weight belt while on the 

machine. 
 
 2. Safety For Free Weights/Machines 
 

a. Wear proper clothing. 
 
b. Warm up before lifting. 
 
c. Be cautious when moving weight plates to or 

from weight trees and bars.  Always unload 
and load evenly. 

 
d. Always use locks on barbells and dumbbells, 

and be sure to insert selector keys all the 
way. 
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e. Check equipment before using (e.g. locks on 

free weight bar, cables, pulleys, belts, and 
chains on machines). 

 
f. Perform each exercise in the area designated 

for that exercise.  Never perform overhead 
free weight exercises near someone who is 
sitting or lying down. 

 
g. Be aware of what other people are doing; be 

especially alert near people performing 
overhead exercises. 

 
h. Be careful of apparatus extending (e.g., 

seated press) and dangling (e.g., lat bar) 
from machine stations. 

 
i. Use spotters in any exercise in which you 

could possibly lose control.  The spotter 
should never spot in a way which could cause 
injury to them or the person they are 
spotting.  (e.g., agreeing to spot someone 
who is using a weight you can not provide 
sufficient assistance with on bench press, 
squats, etc., spotting at the feet on pull 
ups).  

 
j. Never perform free weight exercises without 

a spotter when the barbell/dumbbell is: 
 

(1) being lifted overhead (e.g., standing 
press, incline press). 

 
(2) being lifted over the face (e.g., bench 

press, flies, lying triceps extensions, 
decline bench press). 

 
(3) placed on the back (e.g., back squat, 

lunge, using a barbell). 
 

k. Don’t try to use more weight than you can 
handle. 

 
l. For all heavy lifts, use a rack if one is 

available. 
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m. Return weight plates, bars, and dumbbells to 
their proper place. 

 
n. Maintain proper form at all times during 

squats. 
 
o. No horse play!! 

 
 3. Sequence of lifting.  This sequence should be 

followed so that the muscle does not become too 
fatigued before attempting the close kinetic 
movements. 

 
a. Large (multi-joint) muscle mass, close 

kinetic chain, complex movement.  Hang 
cleans, squat, and dead lift. 

 
b. Large muscles (multi-joint) close kinetic 

chain, less complex movements.  Standing 
military press and bent over row. 

 
c. Open kinetic chain, movements.  Lat pulls, 

curls, cable row. 
 
d. Other stuff.  Sit-ups and pull-ups. 

 
C. Nautilus Technique Demonstration   
   
 1. Arm cross (Nautilus) 
   

a. Adjust seat to align shoulders under the 
overhead axis of movement arms. 

 
b. Sit in seat and fasten seat belt. 
 
c. Place legs on leg rest and relax lower body. 
 
d. Place forearms behind movement arm pads.  

Grasp handles lightly. 
 
e. Push with forearms trying to touch elbows 

together.  Keep neck back, chin down, chest 
up, shoulders down, and back arched.  Pause 
in finished position and then lower weight 
slowly to comfortable stretch. 

 
 2. Chest dip (Nautilus) 
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a. Perform dips with body bent forward and 

elbows out.  Keep force on pectoral muscles. 
 
 3. Overhead press (Nautilus) 
   

a. Same as military press except performed on 
Nautilus. 

 
 4. Rowing torso (Nautilus) 

 
a. Sit with back towards weight stack.  Use 

pads as necessary to stabilize upper body. 
 
b. Put arms between vertical roller pads and 

cross forearms. 
 
c. Bend arms in a rowing fashion as far back as 

possible.  Pause, then return. 
 
d. Keep arms parallel to the deck at all times. 

 
5. Lateral raise (Nautilus) 
 

a. Set seat at a height where shoulder joints 
are in line with axis of cams.  Fasten seat 
belt. 

 
b. Pull elbows slightly to rear of your torso, 

inside movement arm pads.  Grasp handles 
lightly. 

 
c. Press against movement arm pads.  Raise arms 

a little above horizontal while 
simultaneously holding your shoulders down.  
Pause, then return to start position. 

 
 6. Multi-triceps (Nautilus) 
 

a. Position seat where elbows are slightly 
higher than shoulders when upper arms are 
resting on pad. 

 
b. Position movement arm forward to sit in 

machine. 
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c. Place hands loosely on pads with palms 
facing each other. 

 
d. Extend both arms to forward position.  

Retract one arm or both arms to start 
position and then push pad to return to 
extended position keeping elbow on pad lined 
up with the side pads. 

 
 7. Gravitron 

 
a. Select appropriate weight according to the 

chart on the machine. 
 
b. Grasp one set of the handgrip bars and place 

knees in the slots on the pad. 
 
c. Wide grip works latissimus dorsi.  Middle 

grip works middle/lower trapezius and 
rhombiods.  Inside grip works biceps.  Lower 
handles work triceps or pectorals. 

 
d. Lower and raise body using position to 

isolate muscle groups.  
 
e. Pause, then return bar to start position. 

 
 8. Super pullover (Nautilus) 
 

a. Adjust seat so that shoulders are aligned 
with axis of rotation. 

 
b. Fasten seat belt and press on foot lever to 

move elbow pads forward. 
 
c. Place arms on the elbow pads of movement arm 

and place hands on the curved portion of the 
crossbar.  Keep hands open. 

 
d. Remove feet from pedal and slowly rotate 

elbows up and back. 
 
e. Rotate elbows until the bar touches 

midsection.  Pause, keep neck muscles 
relaxed. 
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f. Return slowly to the stretched position and 
repeat. 

 
g. Exit machine by pressing foot pedal to 

support resistance while you remove elbows 
from the pads.  Lower resistance with legs. 

 
 9.  Lower back (Nautilus) 
 

a. Sit in seat and fasten seat belt.  Select 
weight and cross hand across chest. 

 
b. Keep hips stationary and rotate back 

contraction the spinal erectors. 
 
c. Pause then return to starting position. 

 
 10. Multi-biceps (Nautilus) 
 

a. Sit on seat and put elbows on padded 
support.  Seat should be placed at a height 
that places elbows slightly higher than the 
shoulders. 

 
b. Pull movement arms upward and put elbows on 

pad aligned with the axis of rotation. 
 
c. Cup hands around handles keeping wrists 

rigid and lower resistance until arms are 
straight.  Do not hunch shoulders. 

 
d. Curl both arms simultaneously as far as 

possible.  Pause, then lower resistance 
until arms are straight and repeat. 

 
 11. Leg extension (Nautilus) 
 

a. Sit on seat.  Lean forward and place shins 
behind roller pad.  Ensure knees are aligned 
with axis of rotation.  Position pad behind 
back if needed. 

 
b. Push movement arm forward and upward to 

reach full knee extension.  Pause then lower 
movement arm until weight stack barely 
touches. 
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12. Leg curls (Nautilus) 
 

a. Straddle movement arm, facing bench.  Curl 
legs, pulling the movement arm towards the 
buttocks.  Flex hips and pull toes towards 
knees as movement arm approaches vertical 
position. 

 
b. Pause at full knee flexion, then lower until 

your knees are straight.   
 

13. Duo squat (Nautilus) 
 

a. Place both feet simultaneously on movement 
arm with heels placed at lower end of 
footpads.  Adjust seat as necessary. 

 
b. Straighten both legs simultaneously, keeping 

head and shoulders in secure position.  Legs 
should stop just short of locking out.  
Allow one leg to bend and bring thigh toward 
chest.  The other leg should not move.  Push 
out smoothly with the bent leg until the cam 
completely unwinds, then allow the other leg 
to bend and then straighten.  Continue in 
this alternating leg fashion. 

 
 14. Hip and back (Nautilus) 
  

a. Lay on pad and fasten seat belt.  Position 
legs over the movement arms and extend legs 
one at a time.  Contract hamstring during 
extension and point toes as leg extends. 

   
b. After extension, return leg into chest. 

 
 15. Single leg hamstring curl (Nautilus) 
 

a. Same form as leg curl except leave one leg 
off the bench. 

 
 16. Calf machine (Nautilus) 
 

a. Stand with the pads on shoulders.  Raise 
heels.  Pause then lower heels to full 
extension.   
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D. Free Weights and Cables Technique Demonstration 
 
 1. Hang Cleans 
 

a. Address the bar with feet shoulder width 
apart. 

 
b. Lift the bar from the floor coming to an 

erect standing position. 
 
c. Isometrically contract the erector muscles 

of the back keeping the spine in a straight 
and flat position. 

 
d. Bend at the hips and lower the bar to the 

top of the knee. 
 
e. Take a deep breath, stabilizing the back. 
 
f. Powerfully straighten the knee and hip, as 

the bar travels upward it should glancingly 
strike the mid-thigh while powerfully 
conducting a shoulder shrug to elevate the 
bar. 

 
g. Quickly pull yourself under the bar, racking 

the bar across the upper-anterior parts of 
the shoulders. 

 
h. Return to the starting position by lowering 

the bar and decelerating and catching the 
bar into the upper thigh.  NOTE: The bar 
should never be lowered and decelerated by 
the shoulders.  This may result in shoulder 
injury. 

 
i. Lower the bar to the top of the knees and 

repeat. 
 
 2. Bench press 

 
a. Lay on bench with head, shoulder blades, and 

buttocks touching the bench.  Feet flat on 
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 the floor so that the forearms are 
perpendicular to the deck.   

 
b. Grasp bar so that the forearms are 

perpendicular to the deck. 
 
c. Lower bar to chest at the nipples. 
 
d. Push bar up and forward in a slight arc 

towards the head. 
 
e. Keep resistance on muscles.  Locking arms at 

the top will shift resistance to the 
skeletal system. 

  
 3. Squat 

 
a. Sit under the bar while it rests under the 

rack.  Place the bar across the back of the 
shoulders just below the neck.   

 
b. Place the hips under the bar, isometricly 

contract the back, and lift the bar upward 
off the rack. 

 
c. With the aid of the spotter, step back and 

clear off the rack. 
 
d. Set-up for performing the squat: 
 
e. Position feet flat on the deck between hip 

and shoulder width apart, toes outward 15 – 
30 degrees, head and shoulders straight 
ahead, and eyes level and looking towards a 
distant point. 

 
f. Once set, bend at the knees and hips 

lowering the body until the tops of the 
thighs are parallel to the deck.  Raise the 
body to the starting position.  

 
g. Keep the back isometricly contracted.  The 

back should never bow. 
 
h. No bouncing at the bottom.  The lift should 

be smooth, controlled, and calculated. 
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 4. Dead lift 
 
a. Address the bar with feet shoulder width 

apart. 
 
b. Bend at the hip and knees lowering the 

behind.  Arms should remain straight, 
shoulders pulled back and ahead of the bar. 

 
c. Grasp the bar with grip positioned slightly 

wider than knees, palms to the back. 
 
d. Back should be isometricly contracted, flat, 

and approximately 45 degrees to the deck. 
 
e. Begin by pressing the feet into the floor 

maintaining the back in a constant position 
and angle. 

 
f. Pull begins as the bar clears the knees 

while continuing to push with the legs.  
Straighten the back until standing 
completely erect, (legs and back erect) pull 
the shoulders back. 

 
g. Decelerate the bar to the ground by doing 

the lift in reverse.  Note:  Do not allow 
the back to bow.  Control the bar all the 
way to the floor. 

 
h. Relax and readdress the bar. 

 
 5. Military press 
 

a. Stand with feet hip width apart.  Bar should 
be resting on the rack.  Grasp bar with a 
grip so that the forearms are perpendicular 
to the deck.   

 
b. Rest the bar on the anterior shoulder/upper 

chest. 
 
c. Press bar straight up to extended position, 

keep the chin tucked to avoid striking the 
bottom of the chin.  NOTE:  Avoid bowing the 
back.  Back should remain straight and 
isometricly contracted for stability. 
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d. Lower the bar to chest smoothly and with 

control.   
 
 6. Bent over Row (Olympic bar) 
 

a. Stand with feet shoulder width apart.   
 
b. Bend at the knee and forward at the hips so 

that the torso is at a 45 degree angle with 
the deck (slight forward lean). 

 
c. Arms should hang so that the bar does not 

hit the knees. 
 
d. Pull the bar to the bottom of the chest and 

return under control 
 
e. Pause, then return weights to the start 

position. 
 
 7. Standing dumbbell curl 
 

a. Stand holding dumbbells by thigh, arms 
extended while flexing the elbow.  Rotate 
the forearm so the lift finishes palm up. 

 
b. Lower dumbbells to start position smoothly 

and controlled. 
 
c. Dumbbells may be raised one at a time or 

both at the same time. 
  
 8. Bent knee sit up 
   

a. Lay on back with knees bent.  Arms crossed 
across the chest, raise the body until both 
elbows touch the thighs. 

 
b. Lower body to the start position. 

 
 9. Lat pull down 
 

a. In a seated position, grasp bar with wide 
grip.  Pull bar down to chest as in a pull 
up and return to the starting position, 
fully extended.   
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 10. Triceps press down 
 

a. With thumbs on top of straight bar or V-
shaped bar, press bar down extending triceps 
while keeping upper arm stationary and 
against the side of the torso. 

 
b. The cable should pass directly in front of 

the face.  Avoid allowing the cable to pass 
on either side of the head. 

 
 11. Two hand cable row 
 

a. Seated, with knees slightly bent, reach to 
grab cable bar with both hands. 

 
b. Pull cable bar towards the bottom of the rib 

cage while squeezing the shoulder blades. 
 
c. Extend the arms out again together smoothly 

and controlled. 
 
d. Upper body should be erect with little or no 

forward or backward rocking at the hips.   
 
 12. Pull up 
 

a. Grasp pull up bar with hands wider than 
shoulder width, palms away. 

 
b. Pull body to the bar with the bar in front 

of the head.  Do not hunch back at the top 
but remain erect.  Smooth and controlled, 
return to the start position.  Don’t drop – 
return under control. 

 
 13. ¼ Sit up 
 

a. Lay on back with legs in air, thighs 
perpendicular to the deck.  Arms crossed 
across the chest.  Curl up raising body 
towards the ceiling.   

 
b. Lower body to the start position. 
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E. Gym Rules 
 

1. Weights will be racked upon the completion of 
each exercise. 

 
2. Olympic weights will be removed from the bars and 

placed on the appropriate weight tree when the 
exercise is completed. 

 
3. Weight belts should be avoided.  Proper lifting 

should be taught.  Weight belts set up a false 
contractor point and weaken the erector muscles 
of the back, predisposing the athlete to injury 
of the back. 

 
4. Weights will not be banged together or damaged 

through misuse. 
 
5. Foul language will not be tolerated. 
 
6. Personal radio will be used with headphones. 
 

 7. Towels will be used to clean/dry areas of common  
  body contact as a sanitary precaution. 
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PHYSICAL TRAINING LABS 
 

LESSON TOPIC 17 
 
INTRODUCTION 
 
All physical training instructors must incorporate 
appropriate safety procedures into every physical training 
evolution.  Each evolution should be preceded by a warm-up 
and stretching session and followed by a cool down session.  
To run a safe and effective training program, physical 
training instructors must be able to properly demonstrate 
and perform physical training conditioning program 
exercises.  Workouts should consist of a variety of 
exercises to promote fitness and keep motivation levels 
high.   
 
ENABLING OBJECTIVES
 
1.54 Comply with safety procedures while exercising. 
 
1.55 Perform warm-up exercises/stretching. 
 
1.56 Perform physical training conditioning program. 
 
1.57 Perform cool down stretching. 
 
TOPIC OUTLINE 
 
A. Follow training and safety guidelines delineated in 
 PTI curricula and references. 
  
B. Always perform warm-up exercises and stretches prior 
 to physical training (Chapter 5). 
 
C. Training sessions 
  
 Instructor may choose from a variety of workouts.  The 

instructor may modify the workout/order of content to 
include any safe exercises IAW PTI curricula and 
references.   

 
 1. Conditioning program – The following workouts 

will be used for strengthening and conditioning: 
 
  NOTE: Cardiorespiratory endurance exercises 

can be done if weather precludes going 
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    outdoors or if the instructor so 
desires. 

 
D. Interval Training 
 
 1. Interval training is based upon proven scientific 

methods.  These methods allow a person to improve 
their aerobic or anaerobic fitness performance.  
Intervals contain an exercise followed by a rest 
period.  Intervals may be modified in frequency, 
intensity, and time.  Adjustments can be made to 
specifically meet the athlete’s requirements and 
goals.  Longer intervals (880+) improve endurance 
and time and engage the slow twitch Slow 
Oxidative (SO) fibers (primary) and the fast 
twitch Fast Oxidative Glycolytic (FOG) fibers 
(secondary).  Medium intervals (440) improve 
speed and engage both types of fast twitch 
fibers:  the FOG (primary) and Fast 
Glycogenolytic (FG) (secondary) fibers.  Shorter 
intervals (220-) improve speed and engage the 
fast twitch FG (primary) and FOG (secondary) 
fibers.  To prescribe interval training, ensure 
the athlete has a good cardiovascular base 
(endurance/time) before they begin training for 
speed.  The instructor must also determine the 
athlete’s “standard.”  To determine their 
standard, they must run their best time at 
whichever distance they are training for.  

 
 2. Intervals permit high intensity exercises for a 

relatively long period of time, i.e., not many 
people can maintain a 4-minute mile pace for an 
entire mile.  Most people can maintain four 15-
second bursts at a 4-minute mile pace with rest 
periods in between the 15-second run. 

  
 3. To determine run/rest ratios the following 

formulas may be used: 
 
 a. For shorter, high intensity anaerobic 

exercise using FG/FOG fibers the run/rest 
ratio is 1:3.  A one-minute interval would 
be followed by three minutes of rest. 

 
 b. For high/medium intensity anaerobic exercise 

using FOG/FG fibers, the run/rest ratio is 
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  1:2.  A two-minute interval would be 
followed by four minutes of rest. 

  
  c. For lower intensity aerobic exercise using 

both SO and FOG fibers, the run/rest ratio 
is 1:1.5.  A six-minute interval would be 
followed by nine minutes of rest. 

 
 4. Interval training should not account for more 

than 10% of your total mileage per week.  If you 
run 10 miles a week, interval training should not 
account for more than one mile. 

 
 5. Examples: 
 

a. Example:  A student wishes to improve his 
speed on the 220, ½ a lap.  The student runs 
his fastest 220 at 50 seconds.  Therefore 
his standard is 50 seconds.  He can not run 
faster than his fastest time.  He will run 
220 intervals at a rate slightly slower (3-5 
seconds) than his fastest time:  53-55 
seconds per 220 with 2:45 seconds of rest 
between intervals. 

 
b. Example:  An 8-minute mile can be broken 

down into intervals of four 440’s.  This is 
one lap around a normal high school track.  
When divided, these 440’s should take 2 
minutes each.  When running these 440’s each 
440 should be run 1-4 seconds faster than 
the divided two minutes, one 440/lap should 
be run at 1:56 with a rest of 3:52.  After 
4-6 weeks, the student’s best mile should 
drop by a few seconds. 

 
  c. Example:  An 8-minute mile can be broken 

down into 880 yard intervals.  You would add 
8 seconds to the 880 yard interval, giving 
you a time of 4:08 per 880.  Your rest 
period would be 6:12. 

 
E. Calisthenics 30 and 10 Option 
 
 1.   Each exercise will be for a minimum of 30 seconds 
  with a 10-second rest period between each 

exercise.  At the instructors discretion a set 
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  number of repetitions would be performed.  A 2-
minute rest will be adhered to between each set 
of exercises.  Workouts/number of sets should be 
consistent with the fitness level of the class. 

  
  a. Running in place 
   
  b. Side Straddle Hop 
   
  c. Squats (2 leg) 
   
  d. Superman 
   
  e. Skip rope 
   
  f. Sun Gods 
   
  g. Push ups 
   
  h. Oblique sit-ups (R) 
   
  i. Oblique sit-ups (L) 
   
  j. One legged squat (R) 
   

k. One legged squat (L) 
 
l. Dive bomber push up 

   
  m. Lunges 
   
  n. Hip roller 
   
  o. Crunches 
   
  p. Run (build slow to fast) 
   
  q. Side to side hop 
   
  r. Run (pushing arms up) 
   
  s. Bicycle crunches 
   
  t. Dirty Dogs 
   

u. Jumps (soft knees) 
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v. Cross country skier 
 
F. Station Training Option 

1. Alternate stations can be used with a large 
class. 

2. Each station is timed for 30 seconds, with the 
students doing as many repetitions as possible. 

3. There is a 10-second break between stations.  
Students will run from station to station to 
maximize endurance training.   

a. Rope Climb 

b. Rope skip 

c. Sit-ups 

d. Versaclimber 

e. Bicycle crunches 

f. Obliques (R) 

g. Obliques (L) 

h. Jumping jacks 

i. Lunges 

j. Curls 

k. Crunches 

l. Body builders 

m. Push-ups 

n. Pull-ups 

G. Running Option 

1. The instructor will select either a 20 or 30 
minute run or a two or three mile distance 
depending on how long the class has been on 
board.  Students should run at 60-85% of their 
maximum heart rate.  
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2. The goal times for two miles are: 

Men – 16 minutes 

Women – 20 minutes 

 3. The goal times for three miles are: 

   Men – 24 minutes 

Women – 30 minutes 

H. Sprints Option 

1. Divide a basketball court into four equal 
sections by using the free throw lines and the 
half court line.  Each student shall run to each 
line consecutively with a return trip to the 
start line before going on to the next line.  
After all the lines are completed including the 
boundary line on the other side of the court, the 
student running shall tag the next member of 
their group to start.  Repeat as necessary. 

2. Using cones, mark an outside area into four 25-
foot sections.  Run the students outdoors. 

I. Abdomen Workout/Lower Body Option 

1. The abdominal area is divided into two separate 
entities when doing exercises:  upper and lower.  
When concentrating on the upper abs, they are 
done almost completely alone, but when working on 
the lower abs, the upper ones still get a 
workout.  The obliques also depend on the upper 
abs for support.  The recommended exercise order 
to work your abs is to start with the lower abs, 
then obliques, and finish with your upper abs.   

To ensure muscle balance of hip flexor/extensors, 
exercises such as flutter kicks should not be 
done more than twice a week and always balanced 
out with hip extensor exercises such as prone hip 
extensions, supermans, etc. 

Exercise order: 

a. Jumping Jacks – 20 
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b. Flutter Kicks – 20 (hip flexor) 

c. Pelvic Tilts – 20  

d. Obliques (right and left side) – 20 

e. Eight Count Body Builders – 15 

f. Dirty Dogs – 20 

g. Donkey Kicks – 20 

h. Crunches – 20 

i. Four Count Lunges – 20 

j. ¼ Sit Ups – 20 

k. Prone Flutter Kicks – 20 (hip extensor) 

l. Stomach Pump Ups – 20 

J. Air Boxing Conditioning Workout Option 

1. Proper punching form is essential for safety. 

2. Stand with knees slightly bent, feet should be 
positioned shoulder width apart. 

3. Ready defensive position:  defensive stance with 
fists loosely clenched just below the face, 
elbows and forearms are protecting the ribcage. 

4. Avoid hyperextension of the elbows and locking of 
the knees.  

5. Throw the following punches with a loose fist, 
beginning and ending with the ready position.  DO 
NOT LOCK OUT THE ELBOWS! 

a. Punch:  Arms extend in front (imagine 
punching your opponent’s eye). 

Lead students through the practice of 
alternating right/left punches. 

b. Jab:  Arm extends double time in front 
(imagine jabbing opponent’s eye). 
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Lead students through the practice of 
alternating right/left jabs. 

c. Cross:  Arm extends crossing slightly in 
front (imagine punching your opponent’s 
nose). 

Lead students through the practice of 
alternating right/left crosses. 

d. Hook:  Arm remains slightly bent and extends 
in front (imagine punching the side of your 
opponent’s jaw). 

Lead students through the practice of 
alternating right/left hooks. 

e. Uppercut:  Punch comes from underneath 
(imagine punching your opponent under the 
chin). 

Lead students through the practice of 
alternating right/left uppercuts. 

f. Flurry:  Punch comes from underneath, 
alternating right and left uppercuts, double 
time (imagine a series of alternating 
uppercuts). 

Lead students through the practice of flurry 
punches. 

g. Speed bag:  Both hands in air level with 
face (imagine punching a speed bag). 

 Lead students through the practice of speed 
bag. 

h. Combination:  Any combination of more than 
two different punches thrown in succession.   

Lead students through the practice of a 
combination sequence. 

Demonstrate boxer shuffle step:  Primary 
step to be used throughout the choreography 
of different punches.  Shift the weight back  
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and forth, right to left foot, weight on 
front portion of foot.   

DO NOT LOCK OUT THE KNEES! 

After demonstration, have students practice 
boxer shuffle step in the ready position. 

i. Session One:  

(1) Shuffle, arm in the ready position 

(2) Alternate right/left punches 

(3) Shuffle 

(4) Alternate right/left jabs 

(5) Shuffle 

(6) Right punch, right punch, left jab 
(right combination jab) 

(7) Shuffle 

(8) Left punch, left punch, right jab 
(right combination jab) 

(9) Shuffle, arms in the ready position 

(10) Repeat steps 4 through 9, substituting 
hook punch for jab 

(11) Repeat steps 4 through 8, substituting 
upper cut for jab 

(12) Shuffle, arms ready position 

(13) Side to side step, flurry 

(14) Simulate skipping rope 

(15) Simulate jumping rope 

(16) Cross country skier exercise 

(17) Speed bag 

(18) Jumping jack foot movement, arms 
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(19) ½ jumping jack foot movement, arms 
simulate skipping rope 

(20) Repeat steps 14 through 20 

(21) Walk in place 

(22) Side to side step, arms extended out to 
sides palms up 

(23) Side to side step, bend elbows and make 
hand into fist, bring fists to 
shoulder, pump the biceps 

(24) Side step, palms down, make small 
clockwise circles with hands, reverse 
motion of hands   

(25) Side step, shoulder press 

(26) Side step, press out to side 

(27) Speed bag, shuffle feet 

(28) Walk in place 

(29) Side to side step, flurry 

(30) Simulate skipping rope 

(31) Simulate jumping rope 

(32) Cross country skier exercise 

(33) Jumping jack foot movement, lateral arm 
raise movement 

(34) ½ jumping jack foot movement, lateral 
arm raise movement 

(35) Perform boxer shuffle, any combination 
punch for a period of sixty seconds 

(36) Side to side step, flurry 

(37) Simulate skipping rope 

(38) Simulate jumping rope 
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(39) Cross country skier exercise 

(40) Jumping jack foot movement, lateral arm 
raise movement 

(41) ½ jumping jack foot movement, lateral 
arm raise movement 

(42) Perform boxer shuffle, any punch for a 
period of sixty seconds 

(43) Walk in place 

(44) Side to side step, flurry 

(45) Walk in place, slowing down the pace 
gradually 

  k. NOTE:  The airboxing workout may be 
personalized by utilizing any of the 
following approved exercises in conjunction 
with the choreography listed above. 

(1) Jumping jacks 

(2) ½ Jumping jacks 

(3) Simulate jumping rope 

(4) Simulate skipping rope 

(5) Walk in place 

(6) Run in place 

(7) Side steps 

(8) Forward steps 

(9) Lunges 

(10) Squat 

(11) Cross country skier 

NOTE:  For LUNGES, SQUATS, CROSS-COUNTRY 
SKIERS do not extend the knees past the 
toes.  Leg does not go beyond  

161 
FOR TRAINING USE ONLY 



TRAINEE GUIDE  P-9E-1238 Rev A 
Page 12 of 17 

a 90o angle.  Keep your back straight 
and your head up. 

(12) Biceps curl 

(13) Arm circles (small) (forward and 
backwards) 

NOTE:  Keep arms slightly bent.  No 
bouncing leg movements while performing 
arm circles. 

(14) Shoulder press (up) 

(15) Shoulder press (out to side) 

(16) Lateral arm raise, elbows bent 

  l. Session Two
 

(1) Perform pelvic tilt exercise.  Laying 
on back, arms supporting the lower 
back, gently lift the pelvis towards 
the ceiling and then lower it using the 
abdomen muscles.  15 repetitions.   
 
NOTE:  Ensure the students keep the 
lower back on the deck by placing their 
hands underneath their buttocks while 
performing leg lifting exercises.  This 
will add support to the lower back and 
will prevent injury. 
 

(2) Perform bicycle crunches.  15 
repetitions. 

 
(3) Perform oblique crunches right side.  

15 – 20 repetitions. 
 

(4) Perform oblique crunches left side.  15 
– 20 repetitions. 

 
(5) Perform abdominal crunch exercise.  15 

– 20 repetitions. 
 

(6) Relax for 30 seconds. 
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(7) Perform two or three sets of Session 
Two at instructor’s discretion and 
based on the fitness level of the 
class. 

 
K. Stationary Shallow Water Workout 
 

1. Perform Sun Gods for 1 minute. 
 
a. Stand in chest or shoulder deep water, feet 

shoulder width apart.  Arms slightly below 
water surface. 

 
b. Extend arms out to the side, palms facing 

down, pushing downward against the water. 
 

c. Rotate wrist with palms facing upward and 
lift pushing upward against the water. 

 
d. Extend arms in front and together, palms 

facing each other. 
 

e. Push arms outward against the water and then 
back towards the centerline. 

 
2. Jog in place for 1 minute. 
 

a. Stand in chest deep water. 
 

b. Jog in place. 
 

3. Kick butts for 1 minute. 
 

a. Stand in chest deep water. 
 

b. Jog in place and bring heels to buttock. 
 

4. Jog in place for 1 minute. 
 

a. Stand in chest deep water. 
 
b. Jog in place. 

 
5. High knees for 1 minute. 
 

a. Stand in chest deep water. 
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b. Jog in place and bring knees up to chest. 
 

6. Jog in place for 1 minute. 
 
a. Stand in chest deep water. 
 
b. Jog in place. 

 
7.   One leg hop for 1 minute – 4 times each leg. 
 

a. Stand in chest deep water. 
 
b. Feet shoulder width apart. 

 
c. Lift one leg up and hop on the other leg. 

 
d. Bend the leg slightly at impact. 

 
e. Switch to other leg. 

 
8. Run fast in place for 1 minute. 
 

a. Stand in chest deep water. 
 
b. Run in place fast. 

 
9. Jog in place for 1 minute. 
 

a. Stand in chest deep water. 
 
b. Jog in place. 

 
10. Cross-country skiers for 1 minute. 
 

a. Stand in chest deep water.  
 
b. Extend same arm and leg forward and opposite 

leg and arm back. 
 

c. In one movement, extend the same side arm 
and leg back and move the opposite leg and 
arm forward. 

 
d. Repeat. 

 
11. Gutter push-ups for 1 minute. 
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a. Stand next to the gutter facing the wall. 
 
b. Cross ankles and place palms on the edge of 

the gutter. 
 

c. Press hands downward lifting the body and 
extending the arms. 

 
d. Lower the body by bending at the elbows. 

 
e. Repeat. 

 
12. Flutter kicks for 1 minute. 
 

a. Stand next to the gutter facing the wall. 
 

b. Place elbows and forearms in gutter.  Hands 
facing each other. 

 
c. Extend feet out and back. 

 
d. Flutter kick approximately 6 to 12 inches. 

 
13. Gutter dips for 1 minute. 
 

a. Stand next to the gutter facing away from 
the wall. 

 
b. Place palms on the edge of the gutter facing 

away from the wall. 
 

c. Extend arms pushing downward lifting the 
body. 

 
d. Bend at the elbows, approximately 900 angle, 

lowering the body. 
 

e. Repeat. 
 

14. Bicycles for 1 minute. 
 

a. Stand next to the wall facing away. 
 

b. Extend arms over and parallel to the gutter. 
 

c. Place arms in gutter and support the body 
while extending the legs out. 
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d. Bring one leg back towards the chest by 
bending at the knee to a 900 angle.  Place 
the other leg straight out. 

 
e. Rotate by bicycling in place. 

 
L. Shallow Water Workout 

 
1. Breast stoke – (down and back) 
 
2. Push-ups – (10) 

 
3. Dips – (10) 

 
4. Running – (down and back) 

 
5. Push-ups – (10) 

 
6. Dips – (10) 

 
7. Side stroke – (left – down and right – back) 

 
8. Backward running – (down and back) 

 
9. Push-ups – (10) 

 
10. Dips – (10) 

 
11. Crawl stroke – (down and back) 

 
12. Push-ups – (10) 

 
13. Dips – (10) 

 
14. Sideways running – (down and back) 

 
a. Move through the water as fast as possible. 

 
15. Push-ups – (10) 

 
16. Dips – (10) 

 
17. Back stroke – (down and back) 

 
18. Push-ups – (10) 

 
19. Dips – (10) 
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20. Crawl stroke – (down and back) x 4 
 
M. Perform Cool Down Stretching IAW chapter 5 
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Assessment and Goal Setting 
 
_______________ _______  ______ _______ 
Service Member  Age   Wt  Ht 
 
 

 
Fitness 
component 

Current 
Score 

Current 
Category 

Current Category 
Range 

Goal 
Category 

Goal Category 
Range 

 
 
 
Body Comp 
12-16 weeks 

 
* 

   
* 

 

 
 
 
Sit-up 
8 weeks 

     

 
 
 
Push-up 
8 weeks 

     

 
 
 
1.5 M Run 
12 weeks 

     

 
 
 
Sit/Reach 
8 weeks 

 
* 

   
* 

 

 
     
To calculate body composition/body weight goals you may use the following 
formula 
 
Person has been measured at 25% body fat composition.  Their goal is a body 
fat composition of 15%.  Their weight is 200 pounds.   
 
Total 1.0 - .25 (body fat composition now) = .75 (present lean body 
composition) 
 
Total 1.0 - .15 (goal fat) = .85 (lean body composition goal) 
.75(lean now) / .85(lean goal) = .88 
.88 x 200lbs (current body wt) = 176 lbs. (goal body weight) 
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Cardiorespiratory Training Program 

 
 

CURRENT PERFORMANCE CATEGORY/LEVEL RANGE 
 

TRAINING 
PROGRAM 

SATISFACTORY – LOW 
GOOD 

MEDIUM GOOD – MEDIUM 
EXCELLENT 

HIGH EXCELLENT 
- OUTSTANDING 

 
Frequency  

 
3 

 
3 – 4 

 
4 - 5 

 
Intensity 

 
50 – 60% of MHR 

 
60 – 70% of MHR 

 
70 – 85% of MHR

 
Time 

 
10 – 30 minutes 

 
15 – 45 minutes 

 
30 – 60 minutes

 
Type 

 Primary Aerobic 
Exercises 

 
*Lower Impact 

Exercises for members 
over body comp  

 Primary Aerobic / 
Intervals 

Primary Aerobic 
/ Intervals 

 

 
 
Current Performance Category / Level       _________ 
 
Current Miles Per Week         _________ 
 
Current Frequency          _________ 
 
Current Time           _________ 
             
Current Type           _________ 
 
Goals:  
 
 
(Indicate improve speed, distance, body composition, etc.) 
 
Recommended Frequency          _________ 
 
Recommended Intensity         _________ 
 
Recommended Time          _________ 
 
Recommended Type          _________ 
 
Recommend Interval Training? # intervals / distance   _________ 
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 Basic Strength Training 

 
 
 

 
EXERCISE 

1 RM 
 

60% WEEK 1 
REPS/SETS

WEEK 2 
REPS/SETS

WEEK 3 
REPS/SETS 

WEEK 4 
REPS/SETS

DAY 1 
LEG PRESS 

      

 
SQUAT 

      

 
LEG EXTENSIONS 

      

 
LEG CURLS 

      

 
PULL UP 

      

 
DUMBBELL ROW 

      

 
PULLDOWN 

      

 
BICEP CURL 

      

 
CALF RAISES 

      

DAY 2 
BENCH PRESS 

      

INCLINE BENCH 
PRESS 

      

DUMBBELL OR 
MACHINE FLYS 

      

OVERHEAD PRESS 
DELTOIDS  

      

LATERAL RAISE 
DELTOIDS 

      

REAR DELTOID   
MACHINE 

      

TRICEP PUSH 
DOWN 

      

 
CURL UPS 

      

 
6-10 REPETITIONS 
 
WEEK 1 – 1 SET 
WEEK 2 – 2 SETS 
WEEK 3 – 3 SETS 
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ENDURANCE / CIRCUIT ROUTINE 
 

 
EXERCISE 

1 RM 
 

40% WEEK 1 
REPS/SETS

WEEK 2 
REPS/SETS

WEEK 3 
REPS/SETS 

WEEK 4 
REPS/SETS

LUNGES       
 

PULLUP / BAR 
OR MACHINE 

      

 
PUSH-UP 

      

 
MILITARY PRESS 

      

 
BICEP CURLS 

      

TRICEP 
PUSHDOWN 

      

 
LEG EXTENSION 

      

PULL-DOWN 
MACHINE 

      

BENCH PRESS 
CHEST 

      

 
LATERAL PRESS 

      

INCLINE  
BICEP CURL 

      

TRICEP MACHINE 
OR EXTENSION 

      

 
LEG CURL 

      

 
CABLE ROW  

      

INCLINE BENCH 
PRESS/MACHINE 

      

 
¼ SIT UP 

      

 
CALVES 

      

 
LOWER BACK 
MACHINE 

      

 
Muscular Endurance   CIRCUIT STATIONS 
12-15 REPETITIONS  30 Seconds at each station 
WEEK 1 – 1 SET   Move to next station/run in place (30 seconds) 
WEEK 2 – 2 SETS 
WEEK 3 – 3 SETS 
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Stretching Routine 
 

 
STRETCH SETS DAYS 

 
  

 
  

 
 
 

  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A-6 

 



 

 

 
APPENDIX A 

 
 

PRACTICAL APPLICATION 
 
Use the 6110.1 series tables to determine category/category range.  Use the 
handout to complete a five week program for two people on your fitness 
enhancement program.  You may use the weight training workouts provided or 
any other training mode we have addressed during the PTI.   
 
Sample Case: 
 
Use tables for tests taken at less than 5000 feet above sea level: 
 
1.   Mr. Mark Smith is 35 years old, 5’11 and weighs 215.  His body 
composition was 27%.  He has no health-related problems.  He runs 
infrequently (less than 2 miles a month).  He scored the following on his 
physical readiness test: 
 
1.5 mile run 14:50 
curl-ups  42 
push-ups      33 
sit/reach  F 
 
2. Ms. Linda Jones is 24 years old, 5’3” and weighs 155.  Her body 
composition measurement is 37.  She has no health-related problems.  She 
runs about 5 miles a week.  She scored the following on her physical 
readiness test: 
 
1.5 mile run 15:10 
curl-ups  49 
push-ups  16 
sit/reach  P 
 
They will participate in a 4 day a week program.  
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  NAME ______________________________________________________________________ 
  
 
  DATE ______________________________________   
 
   

  DAY/ 
 

  DAY/ 
 

  DAY/ 
 

  DAY/         
 

WEEK 1 
 
 
 

 
 
 

   

 
WEEK 2 

 
 
 

 
 
 

   

 
WEEK 3 
 
 
 

 
 
 

   

 
WEEK 4 

 
 
 

 
 
 

   

 
WEEK 5 
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FAD DIETS: How They Compare 

 
Eating 
Plan 

Premise  Author’s
Background 

Dietary 
Recommendations 

Caloric 
Guidelines 

Low/Missing 
Nutrients 

Negative Health 
Implications 

Scientific 
Evidence 

Food 
Guide 
Pyramid 
(FGP) 

One component of a 
healthy lifestyle that 
includes nutrition & 
physical activity.  
The FGP includes 
all food groups: 
grains, fruits, 
veggies, dairy, 
meat/protein & 
fats/sweets. 

USDA & Health 
&Human Service 
dietitians 
developed the 
FGP, and a panel 
of health experts 
reviewed the 
plan. 

50% - 60% 
 Carbohydrate 
 (carb.) 
 
20% - 30% Fat 
 
10% - 20% Protein 

1,600 – 2,800 
depending upon 
whether 
individual is male 
or female and 
activity level. 

None, if the 
Pyramid is 
followed. 

None, if the Pyramid is 
followed. 

Scientific studies 
have proven that the 
most effective 
weight-loss program 
balances a healthful 
eating plan with 
regular exercise.  To 
maintain weight loss, 
lose no more than 1 – 
2 pounds a week. 

Sugar 
Busters! 

Recommends no 
sugar in the diet.  
The authors say 
sugar is toxic to the 
body, causing it to 
release insulin & 
store excess sugar as 
body fat. 

The authors are a 
corporate CEO 
& 3 medical 
doctors. 

No firm guidelines.  
Advises against carbs., 
especially 
simple/refined carbs. 
(which would eliminate 
some grains, fruits & 
vegetables).  Focuses 
more on protein & fat. 

800 – 1,200 Carbohydrates 
 
Vitamins 
 
Minerals 
 
Fiber 

Long-term effects may 
include increase risk for 
heart disease, kidney, & 
liver damage; short-
term effects may 
include fatigue, 
weakness,  & 
irritability. 

Testimonial claims 
support it.  Evidence 
is based on opinions, 
not proven scientific 
facts. 

The 
Zone 

Claims carbs make 
you fat.  It says most 
of our bodies over 
produce insulin 
when we eat carbs.  
Does promote 
exercise. 

Author Berry 
Sears has a Ph.D. 
in biochemistry 
& no formal 
training in 
nutrition. 

40% Carbohydrate 
 
30% Protein 
 
30% Fat 

800 – 1,200 Carbohydrates 
 
Vitamins 
 
Minerals 
 
Fiber 

Takes pleasure out of 
eating by regarding 
food as a medicine 
prescription.  Also, may 
experience fatigue, 
weakness, & irritability. 

It has not been 
proven scientifically 
& is supported by 
testimonials & poorly 
conducted studies. 

 
Source: Wheat Food Council & Washington State Dairy Council, 1999, #DC64 

 
 



Eating 
Plan 

Premise  Author’s
Background 

Dietary 
Recommendations

Caloric 
Guidelines 

Low/Missing 
Nutrients 

Negative Health 
Implications 

Scientific 
Evidence 

Diet 
Revolution 

A throwback to 
the 70’s high 
protein, low 
carb. diets.  Says 
carbs. make you 
fat.  Claims diet 
works fast and 
keeps you 
satisfied. 

Dr. Atkins is a 
medical doctor 
& has no formal 
training in 
nutrition. 

As much meat & fat as 
you want but avoid 
carbohydrates. 

800 Carbohydrates May increase risk for 
heart disease & puts 
added work on the 
kidneys.  May also 
experience fatigue, 
weakness & irritability 
due to calorie 
restriction. 

 
Vitamins 
 
Minerals 
 
Fiber 

It has not been 
proven scientifically 
& is supported by 
testimonials. 

Protein 
Power 

A high protein 
low-carb. diet, 
the book claims 
the body has no 
need for carbs., 
therefore, they 
should be 
avoided. 

Authors 
Michael & 
Mary Eades are 
medical doctors 
with no formal 
training in 
nutrition. 

30% - 50% Fat 
 
30% - 45% Protein 
 
15% - 35% 
 Carbohydrate 

No guidelines are 
provided, but they 
warn against 
eating less than 
850 – 1,000 
calories per day. 

Carbohydrates 
 
Vitamins 
 
Minerals 
 
Fiber 

May add stress to 
kidneys & increase risk 
for heart disease.  May 
also experience fatigue, 
weakness, & irritability. 

Claims success 
through testimonials 
& book sales. 

Dr. Bob 
Arnot’s 
Revolutionary 
Weight 
Control 
Program 

Claims foods are 
drugs.  Some 
foods make you 
feel good & 
others make you 
feel bad.  
Refined carbs. 
are the 
equivalent of 
“crack” & a big 
factor of weight 
gain. 

Author Bob 
Arnot is a 
medical doctor, 
but admits he is 
not a weight-
loss expert. 

55% - 65% 
 Carbohydrate 
 
20% - 25% Protein 
 
15% - 20% Fat 

No guidelines are 
provided. 

Some forms of 
carbohydrates 
 
Vitamins 
 
Minerals 

This book may take a 
psychological toll on its 
followers.  Labeling 
food “good” or “bad” 
may make some feel 
like a bad person when 
they eat a “bad” food. 

Arnots’ theory lacks 
supporting scientific 
studies.  His proof 
comes “from my 
producers at work, 
scientific colleagues, 
100,000 readers of 
Turning Back the 
Clock, my wife, 
children & friends.” 

Eat For Your 
Blood Type 

Claims that 
people absorb 
nutrients & 
“react” to foods 
differently 
depending on 
blood type, 
which is based 
on our pre-
historic 
ancestors. 

Perter d’Adamo 
is a 
naturopathic 
physician. 

Type O = Eat mostly 
meats 

Type A = Eat mostly 
fruits, 
vegetables & 
grains 

Type B = Eat oat & 
rice flours, 
bananas & other 
prescribed foods 

Type AB = Eat foods 
like tofu, 
sardines, oats, 
& rice. 

1,200 or less Depending on 
blood type, 
whole food 
groups are 
eliminated. 
 
Vitamins 
 
Minerals 

By eliminating entire 
food groups, some 
essential nutrients are 
deficient or absent. 

No scientific 
evidence using blood 
type as an eating 
guide to lose weight.  
No data showing that 
pre-historic people 
with any particular 
blood type ate this 
way. 

 



OBSTACLE COURSE RISK ASSESSMENT 
 

 
 

PROBABILITY OF OCCURRENCE
Lik  ely Pro y babl May Unl y ikel 

 
 A B C D 

 
Cat I 

 
1 

 
1 

 
2 

 
3 

 
Cat II 

 
1 

 
2 

 
3 

 
4 

 
Cat III 

 
2 

 
3 

 
4 

 
5 

S 
E 
V 
E 
R 
I 
T 
Y 

 
Cat IV 

 
3 

 
4 

 
5 

 
5 

 
 
 



 



NAME  ____________________________________________________ 
Super Circuit Workout 
 
 
 
 

 
EXERCISE 

1 RM 
 

40% WEEK 1 
REPS/SETS

WEEK 2 
REPS/SETS 

WEEK 3 
REPS/SETS

WEEK 4 
REPS/SETS

 
LEG PRESS 

      

 
LUNGES 

      

 
LEG EXTENSION 

      

 
LEG CURLS 

      

 
PULLDOWN 

      

 
CABLE ROW 

      

LOWER BACK 
MACHINE 

      

 
CHEST MACHINE 

      

 
SHOULDER PRESS 

      

LATERAL 
SHOULDER 

      

 
TRICEP MACHINE 

      

 
BICEP MACHINE 

      

 
12 EXERCISES  
4-6 LOWER  BODY 
6-8 UPPER BODY 
 
8-12 REPETITIONS 
12-15 REPETITIONS 
 
 
 
 
 
 



 
STRENGTH ROUTINE 
 
 

 
EXERCISE 

1 RM 
 

40%-
60% 

WEEK 1 
REPS/SETS

WEEK 2 
REPS/SETS 

WEEK 3 
REPS/SETS

WEEK 4 
REPS/SETS

 
HANG / CLEANS 

      

 
BENCH PRESS 

      

 
SQUAT 

      

 
DEAD LIFT 

      

STANDING 
MILITARY PRESS 

      

 
BENT ROW 

      

STANDING  
DUMBELL CURL 

      

 
SIT UP 

      

 
LAT PULLDOWN 

      

TRICEP PRESS 
DOWN 

      

2 HAND CABLE 
ROW 

      

 
PULL UP 

      

 
¼ SIT UP 

      

 
 
6-8 REPETITIONS 
12-15 REPETITIONS 
 
 
 
 
 
 



STRENGTH ROUTINE 
 
 

 
EXERCISE 

1 RM 
 

60% WEEK 1 
REPS/SETS

WEEK 2 
REPS/SETS

WEEK 3 
REPS/SETS

WEEK 4 
REPS/SETS

DAY 1 
LEG PRESS 

      

 
SQUAT 

      

 
LEG EXTENSIONS 

      

 
LEG CURLS 

      

 
PULL UP 

      

 
DUMBBELL ROW 

      

 
PULLDOWN 

      

 
BICEP CURL 

      

 
CALF RAISES 

      

DAY 2 
BENCH PRESS 

      

INCLINE BENCH 
PRESS 

      

DUMBBELL OR 
MACHINE FLYS 

      

OVERHEAD PRESS 
DELTOIDS  

      

LATERAL RAISE 
DELTOIDS 

      

REAR DELTOID   
MACHINE 

      

TRICEP PUSH 
DOWN 

      

 
CURL UPS 

      

 
6-10 REPETITIONS 
 
WEEK 1 – 1 SET 
WEEK 2 – 2 SETS 
WEEK 3 – 3 SETS 
 
 
 
 
 



 
ENDURANCE / CIRCUIT ROUTINE 
 
 

 
EXERCISE 

1 RM 
 

40% WEEK 1 
REPS/SETS

WEEK 2 
REPS/SETS

WEEK 3 
REPS/SETS

WEEK 4 
REPS/SETS

LUNGES       
PULLUP / BAR 
OR MACHINE 

      

 
PUSH-UP 

      

 
MILITARY PRESS 

      

 
BICEP CURLS 

      

TRICEP 
PUSHDOWN 

      

 
LEG EXTENSION 

      

PULL-DOWN 
MACHINE 

      

BENCH PRESS 
CHEST 

      

 
LATERAL PRESS 

      

INCLINE  
BICEP CURL 

      

TRICEP MACHINE 
OR EXTENSION 

      

 
LEG CURL 

      

 
CABLE ROW  

      

INCLINE BENCH 
PRESS 

      

 
¼ SIT UP 

      

 
 
 
Calf Raises  and Lower Back Machine should also be incorporated into the routine. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 


