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1. Introduction 
 
1.1. A cadet’s level of physical fitness will have a direct impact on his or her 
career as an Air Force officer. The renewed nationwide interest in fitness has 
been accompanied by many research studies on the effects of regular 
participation in sound physical training programs. The overwhelming conclusion 
is that such programs enhance a person’s quality of life, improve productivity, 
and bring about positive physical and mental changes. Not only are physically fit 
cadets essential to AFROTC, they are also more likely to have enjoyable, 
productive lives. 

 
1.1.1. This chapter provides an overview of fitness. It defines physical fitness, 
outlines the phases of fitness, and discusses various types of fitness 
programs and fitness evaluation. Commanders and leaders can use this 
information to develop intelligent, physical fitness programs. Physical fitness, 
the emphasis of this manual, is but one component of total fitness. Some of 
the “others are weight control, diet and nutrition, stress management, dental 
health, and spiritual and ethical fitness, as well as avoiding hypertension, 
substance abuse, and tobacco use. This manual is primarily concerned with 
issues relating directly to the development and maintenance of the five 
components of physical fitness. 
 
1.1.2. The AFROTC Physical Training (PT) Program extends to all cross-
sections of AFROTC. Its purpose is to physically condition all cadets 
throughout their careers beginning with their first term in the program. It also 
includes cadets with limiting medical profiles who must also participate in 
physical training. 
 
1.1.3. Commanders and Cadre must ensure that all cadets in their 
detachments maintain the highest level of physical fitness in accordance with 
this manual and with AFROTC Manual (AFROTCMAN) 36-201, Cadet 
Physical Training Program, which prescribes policies, procedures, and 
responsibilities for the AFROTC PT Program. 
 

1.2.  Leadership Responsibilities 
 
1.2.1. Effective leadership is critical to the success of a good PT program. 
Leaders, especially senior cadets, must understand and practice the new 
AFROTC doctrine of physical training. They must be visible and active 
participants in physical training programs. In short, leaders must lead PT! 
Their example will emphasize the importance of physical training and will 
highlight it as a key element of the detachment’s training mission.  Leaders 
must emphasize the value of physical training and clearly explain the 
objectives and benefits of the program. Cadre members, who act as Safety 
Observers (SO) can help commanders encourage use of this program as well 
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as provide guidance to those cadet leaders conducting the Physical Training 
Program IAW AFROTCMAN 36-201. However, regardless of the level of 
technical experience SOs have, the sole responsibility for good programs 
rests with leaders at every level. A poorly designed and executed physical 
program hurts morale. A good program is well planned and organized, has 
reasonable yet challenging requirements, and is competitive and progressive. 
It also has command presence at every level with leaders setting the example 
for their cadets. 

 
1.2.2. Commanders and Cadre should also continually assess their 
detachments to determine which specific components of fitness they lack. 
Once they identify the shortcomings, they should modify their programs to 
correct the weaknesses. Leaders will not punish cadets who fail to perform to 
standard. Punishment, especially excessive repetitions or additional PT, often 
does more harm than good. Leaders should plan special training to help 
cadets who need it. The application of sound leadership techniques is 
especially important in bringing physically deficient cadets up to standard. 

 
1.3. Command Functions 
 

1.3.1. Commanders must evaluate the effectiveness of physical  training and 
ensure that it is focused on the detachment’s missions. They can evaluate its 
effectiveness by participating in and observing training, relating their fitness 
programs to the detachment’s missions, and analyzing individual and 
detachment Physical Fitness Test (PFT) performances. 

 
1.3.2. Leaders should regularly measure the physical fitness level of every 
cadet to evaluate their progress and determine the success of the Cadet 
Wing’s program. Commanders should assure that qualified leaders supervise 
and conduct training and use their SOs. 
 
1.3.3. Cadre must provide adequate facilities to support a program, which will 
improve each cadet’s level of fitness. They must also be sure that everyone 
participates, since all individuals, regardless of rank, age, or sex, benefit from 
regular exercise. In some instances, leaders will need to make special efforts 
to overcome recurring problems, which interfere with regular training.  
Leaders must also make special efforts to provide the correct training for 
cadets who are physically substandard. “Positive profiling” permits and 
encourages profiled cadets to do as much as they can within the limits of their 
profiles. Those who have been away from the conditioning process because 
of sickness, injury, or travel may warrant special consideration. 
 
1.3.4. Commanders must ensure the time allotted for PT is used effectively. 
Valuable PT time is often wasted by the following: 
 

•  Unprepared or unorganized leaders. 
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•  Assignment of a group that is too large for one leader. 

•  Insufficient training intensity: it will result in no improvement. 

•  Rate of progression that is too slow or too fast. 

•  Extreme formality that usually emphasizes form over substance. An 
example would be too many detachment runs at slow paces or "daily 
dozen" activities that look impressive but do not result in 
improvement. 

•  Inadequate facilities which cause long waiting periods between 
exercises during a workout and/or between workouts 

•  Long rest periods, which interfere with progress 
 

1.3.5. To foster a positive attitude, detachment leaders and Cadre must be 
knowledgeable, understanding, and fair, but demanding. They must recognize 
individual differences and motivate cadets to put forth their best efforts. 
Merely accomplishing the minimum standards on the QFR, for example, is not 
acceptable for a cadet who has the ability to achieve higher. This conflicts 
with our Core Values. 
 
1.3.6. However, leaders must also emphasize training to meet and exceed 
standards. Attaining a high level of fitness cannot be done simply by going 
through the motions. Hard training is essential. 
 
1.3.7. Commanders must ensure leaders are familiar with approved 
techniques, directives, and publications and that they use them. The objective 
of every commander should be to incorporate the most effective methods of 
physical training into a balanced program. This program should result in 
improved physical fitness techniques, directives, and publications and that 
these improved products and processes are used effectively. The commander 
should incorporate the most effective methods of physical training into a 
balanced program. This program should result in the improved physical 
fitness of their cadets and an enhanced ability to perform task. 



AFROTC MANUAL 36-202  6 

1 Oct 2003 

 
1.4.   Components of Fitness 
 

1.4.1. Physical fitness is the ability to function effectively in physical work, 
training, and other activities and still have enough energy left over to handle 
any emergencies, which may arise. 
 
1.4.2. The components of physical fitness are as follows: 
• Cardio respiratory (CR) endurance - the efficiency with which the body 
delivers oxygen and nutrients needed for muscular activity and transports 
waste products from the cells. 
• Muscular strength - the greatest amount of force a muscle or muscle group 
can exert in a single effort. 
• Muscular endurance - the ability of a muscle or muscle group to perform 
repeated movements with a sub-maximal force for extended periods of times. 
• Flexibility - the ability to move the joints (elbow, knee, etc.), or any group of 
joints, through an entire, normal range of motion. 
• Body composition - the amount of body fat a cadet has in comparison to his 
total body mass. 
 

1.4.2.1. Improving the first three components of fitness listed above will 
have positive impact on body composition, resulting in less fat. Excessive 
body fat detracts from the other fitness components, reduces 
performance, detracts from appearance, and negatively affects one’s 
health. 
 
1.4.2.2. Factors such as speed, agility, muscle power, hand-eye 
coordination, and foot coordination are classified components of “motor” 
fitness. These factors affect a cadet’s survivability. Appropriate training 
can improve these factors within the limits of each cadet’s potential. The 
AFROTC PT Program seeks to maintain and improve all the components 
of physical and motor fitness through sound, progressive, mission specific 
PT for individuals and detachments. 

 
1.5.   Principles of exercise 

 
1.5.1. Adherence to certain basic exercise principles is important for 
developing an effective program. The principles of exercise apply to everyone 
at all levels of fitness, from the weekend jogger to the Olympic-caliber athlete. 
They also apply to PT for military personnel. These basic principles of 
exercise must be followed: 
 
1.5.2. Regularity. To achieve a training effect, a person must exercise often. 
One should strive to exercise each of the first four fitness components at least 
three times a week. Infrequent exercise can do more harm than good. 
Regularity is also important in resting, sleeping, and following a good diet. 
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1.5.3. Progression. The intensity (how hard) and/or duration (how long) of 
exercise must gradually increase to improve the level of fitness.  
 
1.5.4. Balance. To be effective, a program should include activities that 
address all the fitness components, since overemphasizing any one of them 
may hurt the others. 
 
1.5.5. Variety. Providing a variety of activities increases motivation and 
progress and reduces boredom. 
 
1.5.6. Specificity. Training must be geared toward specific goals. For 
example, cadets become better runners if their training emphasizes running. 
Although swimming is great exercise, it does not improve a 1.5-mile run time 
as much as a running program does.  
 
1.5.7. Recovery. A hard day of training for a given component of fitness 
should be followed by an easier training day or rest day for that component 
and/or muscle group(s) to help permit recovery. Another way to allow 
recovery is to alternate the muscle groups exercised every other day, 
especially when training for strength and/or muscle endurance. 
 
1.5.8. Overload. The work load of each exercise session must exceed the 
normal demands placed on the body in order to bring about a training effect. 
 

1.6. FITT Factors 
 

1.6.1. Certain factors must be part of any training program for it to be 
successful. These factors are Frequency, Intensity, Time, and Type. The 
acronym FITT makes it easier to remember them.  
 

1.6.1.1. FREQUENCY: AFROTCMAN 36-201 specifies that PT will be 
conducted at least 2 times per week or a maximum of 3 hours per week.  
For optimal results, commanders must strive to conduct 3 hours of PT per 
week. 

 
1.6.1.1.1. With some planning, a training program for the average 
cadet can be developed which provides fairly equal emphasis on all 
the components of physical fitness.  Depending on the time available 
for each session and the way training sessions are conducted. All 
components of fitness can be developed using a three-day per week 
schedule.  Programs, when coupled with good nutrition, will help 
ensure AFROTC cadets are “fit to fight.” 

 
1.6.1.2. INTENSITY: Training at the right intensity is the biggest problem 
in detachment programs.  The intensity should vary with the type of 
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exercise being done.  Exercise for CR development must be strenuous 
enough to elevate the heart rate to between 60 and 90 percent of the 
heart rate reserve (HRR). Those with low fitness levels should start 
exercising at a lower training heart rate (THR) of about 60 percent of HRR. 
 

1.6.1.2.1. For muscular strength and endurance, intensity refers to the 
percentage of the maximum resistance that is used for a given 
exercise. When determining intensity in a strength-training program, it 
is easier to refer to a “repetition maximum” or “RM.” For example, a 
1O-RM is the maximum weight that can be correctly lifted 10 times. An 
8-12 RM is the weight that can be lifted 8 to 12 times correctly.  Doing 
an exercise “correctly” means moving the weight steadily and with 
proper form without getting help from other muscle groups by jerking, 
bending, or twisting the body. For the average person who wants to 
improve both muscular strength and endurance, an 8-12 RM is best. 

 
1.6.1.2.2. The person who wants to concentrate on muscular strength 
should use weights that let him do three to seven repetitions before his 
muscles fatigue.  Thus, for strength development, the weight used 
should be a 3-7 RM. On the other hand, the person who wants to 
concentrate on muscular endurance should use a 12+ RM. When 
using a 12+ RM as the training intensity, the more repetitions 
performed per set, over time, the greater will be the improvement in 
muscular endurance. Conversely, the greater the number of repetitions 
performed, the smaller will be the gains in strength. For example, a 
person who regularly trains with a weight that lets him do 100 
repetitions per exercise (a 1OO-RM) greatly increases his muscular 
endurance but minimally improves his muscular strength. (See Chapter 
3 for information on resistance training.)  All exercise sessions should 
include stretching during the warm-up and cool-down. One should 
stretch so there is slight discomfort, but no pain, when the movement is 
taken beyond the normal range of motion.  (See Chapter 4 for 
information on stretching.) 

 
1.6.1.3. TIME: Like intensity, the time spent exercising depends on the 
type of exercise being done.  At least 20 to 30 continuous minutes of 
intense exercise must be used in order to improve cardio respiratory 
endurance. 

 
1.6.1.3.1. For muscular endurance and strength, exercise time equates 
to the number of repetitions done.  For the average cadet, 8 to 12 
repetitions with enough resistance to cause muscle failure will improve 
both muscular endurance and strength.  As cadets progress, they will 
make better strength gains by doing two or three sets of each 
resistance exercise. 
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1.6.1.3.2. Flexibility exercises or stretches should be held for varying 
times depending on the objective of the session.  For warming-up, 
such as before a run, each stretch should be held for 10 to 15 
seconds. To improve flexibility, it is best to do stretching during the 
cool-down, with each stretch held for 30 to 60 seconds. If flexibility 
improvement is a major goal, at least one session per week should be 
devoted to development. 

 
1.6.1.4. TYPE: Type refers to the kind of exercise performed.  When 
choosing the type, the commander should consider the principle of 
specificity.  For example, to improve his cadets’ levels of CR fitness (the 
major fitness component in the 1.5-mile run), he should have them do CR 
types of exercises. 

 
1.6.1.4.1. The basic rule is that to improve performance, one must 
practice the particular exercise, activity, or skill he wants to improve.  
For example, to be good at push-ups, one must do push-ups.  No other 
exercise will improve push-up performance as effectively. 

 
1.7. Warm-up and Cool-Down 
 

1.7.1. One must prepare the body before taking part in organized PT, 
detachment sports competitions, or vigorous physical activities.  A warm-up 
may help prevent injuries and maximize performance.  The warm-up 
increases the body’s internal temperature and the heart rate.  The chance of 
getting injured decreases when the heart, muscles, ligaments, and tendons 
are properly prepared for exertion.  A warm-up should include some running 
in place or slow jogging, stretching, and calisthenics.  It should last five to 
seven minutes and should occur just before the CR or muscular endurance 
and strength part of the workout.  After proper warm-up, cadets are ready for 
a more intense conditioning activity. 

 
1.7.2. Cadets should cool down properly after each exercise period, 
regardless of the type of workout.  The cool down serves to gradually slow the 
heart rate and helps prevent pooling of the blood in the legs and feet.  During 
exercise, the muscles squeeze the blood through the veins.  This helps return 
the blood to the heart.  After exercise, however, the muscles relax and no 
longer do this, and the blood can accumulate in the legs and feet.  This can 
cause a person to faint.  A good cool-down will help avoid this possibility. 
 
1.7.3. Cadets should walk and stretch until their heart rates return to less 
than 100 beats per minute (BPM) and heavy sweating stops.  This usually 
happens five to seven minutes after the conditioning session. 

 
1.8. Phases of Fitness Conditioning 
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1.8.1. Fitness conditioning is divided into three phases: preparatory, 
conditioning, and maintenance.  The starting phases for different 
detachments or individuals vary depending on their age, fitness levels, and 
previous physical activity. 

 
1.8.2. Young, healthy persons may be able to start with the conditioning 
phase, while those who have been exercising regularly may already be in the 
maintenance phase.  Factors such as leave time, and illness can cause 
cadets to drop from maintenance to a conditioning phase.  Persons who have 
not been active, especially if they are older, should start with the preparatory 
phase.  Many cadets who fall into this category may be recovering from 
illness or injury, or they may be just out of high school.  Most detachments will 
have cadets in all three phases of training at the same time. 

 
1.8.3. Preparatory phase. Preparatory phase helps both the cardio 
respiratory and muscular systems get used to exercise, preparing the body to 
handle the conditioning phase. The workload in the beginning must be 
moderate.  Progression from a lower to a higher level of fitness should be 
achieved by gradual, planned increases in frequency, intensity, and time. 

 
1.8.3.1. Initially, poorly conditioned cadets should run, or walk if need be, 
three times a week at a comfortable pace that elevates their heart rate to 
about 60 percent HRR for 10 to 15 minutes.  Recovery days should be 
evenly distributed throughout the week, and training should progress 
slowly.  Cadets should continue at this or an appropriate level until they 
have no undue fatigue or muscle soreness the day following the exercise.  
They should then lengthen their exercise session to 16 to 20 minutes 
and/or elevate their heart rate to about 70 percent HRR by increasing their 
pace.  To be sure their pace is faster, they should run a known distance 
and try to cover it in less time.  Those who feel breathless or whose heart 
rate rises beyond their training heart rate (THR) while running should 
resume walking until the heart rate returns to the correct training level.  
When they can handle an intensity of 70 percent HRR for 20 to 25 
minutes, they should be ready for the next phase. Chapter 2 shows how to 
determine the THR, that is, the right training level during aerobic training. 

 
1.8.3.2. The preparatory phase for improving muscular endurance and 
strength through weight training should start easily and progress 
gradually.  Beginning weight trainers should select about 8 to 12 exercises 
that work all the body’s major muscle groups.  They should use only very 
light weights the first two to three times.  This is very important, as they 
must first learn the proper form for each exercise.  Light weights will also 
help minimize muscle soreness and decrease the likelihood of injury to the 
muscles, joints, and ligaments.  During the second week, they should use 
progressively heavier weights on each resistance exercise.  By the end of 
the fourth to sixth workout, they should know how much weight would let 
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them do 8 to 12 repetitions to muscle failure for each exercise.  At this 
point the conditioning phase begins. 

 
1.8.4. Conditioning phase. To reach the desired level of fitness, cadets must 
increase the amount of exercise and/or the workout intensity as their strength 
and/or endurance increases. 

 
1.8.4.1. To improve cardio respiratory endurance, for example, they must 
increase the length of time they run.  They should start with the 
preparatory phase and gradually increase the running time by one or two 
minutes each week until they can run continuously for 20 to 30 minutes.  
At this point, they can increase the intensity until they reach the desired 
level of fitness.  They should train at least three times a week and take no 
more than two days between workouts. 

 
1.8.4.2. For weight trainers, the conditioning phase normally begins 
around the sixth workout.  They should do one set of 8 to 12 repetitions for 
each of the selected resistance exercises.  When they can do more than 
12 repetitions of any exercise, they should increase the weight used on 
that exercise by about five percent so they can again do only 8 to 12 
repetitions. This process continues throughout the conditioning phase.  As 
long as they continue to progress and get stronger while doing only one 
set of each exercise, it is not necessary for them to do more than one set 
per exercise. When they stop making progress with one set, they should 
add another set on those exercises in which progress has slowed.  As 
training progresses, they may want to increase the sets to three to help 
promote further increases in strength and/or muscle mass. 

 
1.8.4.3. For maximum benefit, cadets should do strength training with 48 
hours of rest between workouts for any given muscle group.  It helps to 
periodically do a different type of exercise for a given muscle or muscle 
group. This adds variety and ensures better strength development.  The 
conditioning phase ends when a cadet’s strength-related goals and 
detachment fitness goals have been met. 

 
1.8.5. Maintenance phase.  The Maintenance phase sustains the high level 
of fitness achieved in the conditioning phase.  The emphasis here is no longer 
on progression.  A well-designed, 45- to 60-minute workout (including warm-
up and cool-down) at the right intensity three times a week is enough to 
maintain almost any appropriate level of physical fitness. These workouts give 
cadets time to stabilize their flexibility, CR endurance, and muscular 
endurance and strength.  However, more frequent training may be needed to 
reach and maintain peak fitness levels. 

 
1.8.5.1. Cadets and detachments should always be encouraged to 
progress beyond minimum requirements.  Maintaining an optimal level of 
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fitness should become part of every airman’s life-style and should be 
continued throughout life. 

 
1.8.5.2. An effective program uses a variety of activities to develop 
muscular endurance and strength, CR endurance, and flexibility, and to 
achieve good body composition.  It should also promote the development 
of coordination as well as basic physical skills. 

 
1.9. AFROTC PFT Failures 
 

1.9.1. Although it is not the heart of the AFROTC PT program, the PFT is the 
primary instrument for evaluating the fitness level of each cadet. It is 
structured to assess the muscular endurance of specific muscle groups and 
the functional capacity of the CR system. 
 
1.9.2. Cadets with reasonable levels of overall physical fitness should easily 
pass the PFT. Those whose fitness levels are substandard will fail. Cadets 
who fail the PFT must receive special attention. Leaders should analyze their 
weaknesses and design programs to overcome them. For example, if the 
cadet is overweight, nutrition and dietary counseling may be needed along 
with a special exercise program. 
 
1.9.3. When trying to improve PFT performances, leaders must ensure that 
cadets are not overloaded to the point where the training becomes 
counterproductive. They should use ability groups for their running program 
and, in addition to a total-body strength-training program, should include 
exercises designed for push-up and sit-up (crunch) improvement. When 
dealing with special populations, two very important principles are overload 
and recovery. The quality, not just the quantity, of the workout should be 
emphasized. Two-a-day sessions, unless designed extremely well, can be 
counter-productive.  

 
1.10. Overweight Cadets 

 
1.10.1. Designers of weight loss and physical training programs for 
overweight cadets should remember this: even though exercise is the key to 
sensible weight loss, reducing the number of calories consumed is equally 
important. A combination of both actions is best. 
 
1.10.2. The type of exercise the cadet does affects the amount and nature of 
the weight loss. Both running and walking burn about 100 calories per mile. 
One pound of fat contains 3,500 calories. Thus, burning one pound of fat 
through exercise alone requires a great deal of running or walking. On the 
other hand, weight lost through dieting alone includes the loss of useful 
muscle tissue. Those who participate in an exercise program, which 
emphasizes the development of strength and muscular endurance, however, 
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can actually increase their muscle mass while losing body fat. These facts 
help explain why exercise and good dietary practices must be combined. 
 
1.10.3. Detachment SOs can help a cadet determine the specific caloric 
requirement needed to safely and successfully lose excess fat. They can 
devise a sound, individualized plan to arrive at that reduces caloric intake.  
 
1.10.4. Detachment SOs can also develop training programs, which will lead 
to fat loss without the loss of useful muscle tissue. 
 
1.10.5. Generally, overweight cadets should strive to reduce their fat weight 
by approximately one to two pounds per week. When a cadet loses weight, 
either by diet or exercise or both, a large initial weight loss is not unusual. 
This may be due to water loss associated with the using up of the body’s 
carbohydrate stores. Although these losses may be encouraging to the cadet, 
little of this initial weight loss is due to the loss of fat. 
 
1.10.6. Cadets should be weighed under similar circumstances and at the 
same time each day. This helps avoid false measurements due to normal 
fluctuations in their body weight during the day. As a cadet develops muscular 
endurance and strength, lean muscle mass generally increases. Because 
muscle weighs more per detachment of volume than fat, caution is advised in 
assessing his progress. Just because a cadet is not losing weight rapidly 
does not necessarily mean he is not losing fat. In fact, a good fitness program 
often results in gaining muscle mass while simultaneously losing fat weight. If 
there is reasonable doubt, his percentage body fat should be determined. 

 
1.11. Cadets with Profiles 
 

1.11.1. This manual stresses what cadets can do while on medical profile 
rather than what they cannot do. 
 
1.11.2. DoD Directive 1308.1 specifies, “Those personnel identified with 
medically limiting defects shall be placed in a physical training program 
consistent with their limitations as advised by medical authorities.” 
 
1.11.3. All profiled cadets should take part in as much of the regular PT 
program as they can. Appropriate activities should be substituted to replace 
those regular activities in which they cannot participate. 
 
1.11.4. Chapter 2 describes some aerobic activities a cadet can do to 
maintain cardio respiratory fitness when restricted from running. Chapter 3 
shows how to strengthen each body part. Applying this information should 
allow some strength training to continue even when body parts are injured. 
The same principle applies to flexibility. 
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1.11.5. Medical treatment and rehabilitation should be aimed at restoring the 
cadet to a suitable level of physical fitness. Such treatment should use 
appropriate, progressive physical activities with medical or detachment 
supervision. 
 
1.11.6. SOs can help profiled cadets by explaining alternative exercises and 
how to do them safely under the limitations of their profile. SOs are not, 
however, trained to diagnose injuries or prescribe rehabilitative exercise 
programs. This is the domain of qualified medical personnel. 
 
1.11.7. The activity levels of cadets usually decrease while they are 
recovering from sickness or injury. As a result, they should pay special 
attention to their diets to avoid gaining body fat. 
 
1.11.8. With medical supervision, proper diet, and the right PT programs, 
cadets should be able to overcome their physical profiles and quickly return to 
their normal routines and fitness levels. 

 
1.12. Evaluation 
 
1.12.1. To evaluate physical fitness and the effectiveness of the physical training 
programs, all cadets are tested every term. However, commanders are 
encouraged to evaluate their PT programs more frequently than once per term. 
 
1.13. Safety 
 

1.13.1. Safety is a major consideration when planning and evaluating PT 
programs. Commanders must ensure the programs do not place cadets at 
undue risk of injury or accident. They should address the following items: 
 
• Environmental conditions (heat/cold/traction). 
 
• Cadets' levels of conditioning (low/high/age/sex). 
 
• Facilities (availability/instruction/repair).  
 
• Traffic (routes/procedures/formations). 
 
• Emergency procedures (medical/communication/transport)  
 
1.13.2. The objective of AFROTC PT is to enhance cadets’ abilities to meet 
the physical demands of cadet life.  Any physical training, which results in 
numerous injuries or accidents, is detrimental to this goal. As in most training, 
common sense must prevail. Good, sound PT  should challenge cadets but 
should not place them at undue risk nor lead to situations where accidents or 
injuries are likely to occur. 
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2. Cardio respiratory (CR) fitness, Some times called CR endurance, aerobic 
fitness, or aerobic capacity, is one of the five basic components of physical fitness. 
CR fitness is a condition in which the body’s cardiovascular (circulatory) and 
respiratory systems function together, especially during exercise or work, to ensure 
that adequate oxygen is supplied to the working muscles to produce energy. CR 
fitness is needed for prolonged, rhythmic use of the body’s large muscle groups. A 
high level of CR fitness permits continuous physical activity without a decline in 
performance and allows for rapid recovery following fatiguing physical activity. 

 
2.1. Activities such as running, road marching, bicycling, swimming, cross country 
skiing, rowing, stair climbing, and jumping rope place an extra demand on the 
cardiovascular and respiratory systems. During exercise, these systems attempt to 
supply oxygen to the working muscles. Most of this oxygen is used to produce 
energy for muscular contraction. Any activity that continuously uses large muscle 
groups for 20 minutes or longer taxes these systems. Because of this, a wide variety 
of training methods is used to improve cardio respiratory endurance. 

 
2.2.   Physiology of Aerobic Training 
 
2.3. FITT Factors 

 
2.3.1. As mentioned in Chapter 1, a person must integrate several factors 
into any successful training program to improve his fitness level. These 
factors are summarized by the following words, which form the acronym FITT. 
Frequency, Intensity, Time, and Type. They are described below as they 
pertain to cardio respiratory fitness. A warm-up and cool-down should also be 
part of each workout. 
 
2.3.2. FREQUENCY refers to how often one exercises. It is related to the 
intensity and duration of the exercise session. Conditioning the CR system 
can best be accomplished by three adequately intense workouts per week. 
Cadets should do these on alternate days. By building up gradually, cadets 
can get even greater benefits from working out five times a week. However, 
leaders should recognize the need for recovery between hard exercise 
periods and should adjust the training intensity accordingly. They must also 
be aware of the danger of over training and recognize that the risk of injury 
increases as the intensity and duration of training increases. 
 
2.3.3. INTENSITY is related to how hard one exercises. It represents the 
degree of effort with which one trains and is probably the single most 
important factor for improving performance. Unfortunately, it is the factor 
many detachments ignore. 
 

2.3.3.1. Changes in CR fitness are directly related to how hard an 
aerobic exercise is performed. The more energy expended per unit of 
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time, the greater the intensity of the exercise. Significant changes in CR 
fitness are brought about by sustaining training heart rates (THR) in the 
range of 60 to 90 percent of the heart rate reserve (HRR). Intensities of 
less than 60 percent HRR are generally inadequate to produce a training 
effect, and those that exceed 90 percent HRR can be dangerous. 
 
2.3.3.2. Cadets should gauge the intensity of their workouts for CR 
fitness by determining and exercising at their training heart rate (THR). 
Using the THR method lets them find and prescribe the correct level of 
intensity during CR exercise. By determining one’s maximum heart rate, 
resting heart rate (RHR), and relative conditioning level, an appropriate 
THR or intensity can be prescribed. 
 
2.3.3.3. One’s ability to monitor the heart rate is the key to success in 
CR training. (Note: Ability-group running is better than wing running 
because wing running does not accommodate the individual cadet’s THR. 
For example, some cadets in a formation may be training at 50 percent 
HRR and others at 95 percent HRR. As a result, the wing run will be too 
intense for some and not intense enough for others.) 
 
2.3.3.4. The heart rate during work or exercise is an excellent indicator 
of how much effort a person is exerting. Keeping track of the heart rate 
lets one gauge the intensity of the CR exercise being done. With this 
information, one can be sure that the intensity is enough to improve his 
CR fitness level. 
 
2.3.3.5. With Percent MHR Method, the THR is figured using the 
estimated maximal heart rate. A cadet determines his estimated maximum 
heart rate by subtracting his age from 220. Thus, a 20- year-old would 
have an estimated maximum heart rate (MHR) of 200 beats per minute 
(220 -20 = 200). 
 
2.3.3.6. When using the MHR method, one must compensate for its 
built-in weakness. A person using this method may exercise at an 
intensity, which is not high enough to cause a training effect. To 
compensate for this, a person who is in poor shape should exercise at 70 
percent of his MHR; if he is in relatively good shape, at 80 percent MHR; 
and, if he is in excellent shape, at 90 percent MHR. 
 
2.3.3.7. A more accurate way to calculate THR is the percent HRR 
method. The range from 60 to 90 percent HRR is the THR range in which 
people should exercise to improve their CR fitness levels. If a cadet knows 
his general level of CR fitness, he can determine which percentage of 
HRR is a good starting point for him. For example, if he is in excellent 
physical condition, he could start at 85 percent of his HRR; if he is in 
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reasonably good shape, at 70 percent HRR; and, if he is in poor shape, at 
60 percent HRR. 
 
2.3.3.8. Most CR workouts should be conducted with the heart rate 
between 70 to 75 percent HRR to attain, or maintain, an adequate level of 
fitness. Cadets who have reached a high level of fitness may derive more 
benefit from working at a higher percentage of HRR, particularly if they 
cannot find more than 20 minutes for CR exercise. Exercising at any lower 
percentage of HRR does not give the heart, muscles, and lungs an 
adequate training stimulus. 
 
2.3.3.9. Before anyone begins aerobic training, he should know his THR 
(the heart rate at which he needs to exercise to get a training effect). 
 
2.3.3.10. The percentage is converted to the decimal form before it is 
multiplied by the HRR. The result is then added to the RHR to get the 
THR. When the calculations produce a fraction of a heartbeat the value is 
rounded off to the nearest whole number. To determine the RHR, or to 
see if one is within the THR during and right after exercise, place the tip of 
the third finger lightly over one of the carotid arteries in the neck. These 
arteries are located to the left and right of the Adam’s apple. 
 
2.3.3.11. Another convenient spot from which to monitor the pulse is on 
the radial artery on the wrist just above the base of the thumb. Yet another 
way is to place the hand over the heart and count the number of 
heartbeats. 
 
2.3.3.12. During aerobic exercise, the body will usually have reached a 
"Steady State" after five minutes of exercise, and the heart rate will have 
leveled off. At this time, and immediately after exercising, the cadet should 
monitor his heart rate. 
 
2.3.3.13. He should count his pulse for 10 seconds, and then multiply this 
by six to get his heart rate for one minute. This will let him determine if his 
training intensity is high enough to improve his CR fitness level. 
 
2.3.3.14. For example, use the THR of 161 BPM figured above. During 
the 10- second period, the cadet should get a count of 27 beats (161/6= 
26.83 or 27) if he is exercising at the right intensity. If his pulse rate is 
below the THR, he must exercise harder to increase his pulse to the THR. 
If his pulse is above the THR, he should normally exercise at a lower 
intensity to reduce the pulse rate to the prescribed THR. He should count 
as accurately as possible, since one missed beat during the 10-second 
count, multiplied by six, gives an error of six BPM. 
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2.3.3.15. A cadet who maintains his THR throughout a 20- to 30-minute 
exercise period is doing well and can expect improvement in his CR 
fitness level. He should check his exercise and post period exercise pulse 
rate at least once each workout. Again, those with a low fitness level 
should work at about 60 percent HRR and those with a good fitness level 
at 70 percent HRR. Those with a high level of fitness may benefit most by 
training at 80 to 90 percent HRR. 
 

2.3.4. TIME, or duration, refers to how long one exercises. It is inversely 
related to intensity. The more intense the activity, the shorter the time needed 
to produce or maintain a training effect; the less intense the activity, the 
longer the required duration. To improve CR fitness, the cadet must train for 
at least 20 to 30 minutes at his THR. 
 
2.3.5. TYPE. Only aerobic exercises that require breathing in large volumes 
of air improve CR fitness. Worthwhile aerobic activities must involve the use 
of large muscle groups and must be rhythmic. They must also be of sufficient 
duration and intensity (60 to 90 percent HRR). Examples of primary and 
secondary exercises for improving CR fitness are as follows: 
 
Primary 
• Running. 
• Rowing. 
• Jogging. 
• Skiing (cross-country). 
• Walking (vigorous). 
• Exercising to music. 
• Road marching. 
• Rope skipping. 
• Bicycling (stationary). 
• Swimming. 
• Bicycling (road/street). 
• Stair climbing. 
  
Secondary (Use partners or opponents of equal or greater ability.) 
• Racquetball (singles). 
• Basketball (full court). 
• Handball (singles). 
• Tennis (singles). 

 
2.3.5.1. The primary exercises are more effective than the secondary 
exercises in producing positive changes in CR fitness. 
 
2.3.5.2. The secondary activities may briefly elevate the heart rate but 
may not keep it elevated to the THR throughout the entire workout. 
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2.3.5.3. Every activity has its advantages and disadvantages. Trainers 
must weigh these and design programs that fit the wing’s needs.  

 
2.4. Running 
 

2.4.1. Running enables the body to improve the transport of blood and 
oxygen to the working muscles and brings about positive changes in the 
muscles’ ability to produce energy. Running fits well into any physical training 
program ‘because a training effect can be attained with only three 20-minute 
workouts per week. 

 
2.4.2. Some cadets may need instruction to improve their running ability. The 
following style of running is desired. The head is erect with the body in a 
straight line or slightly bent forward at the waist. The elbows are bent so the 
forearms are relaxed and held loosely at waist level. The arms swing naturally 
from front to rear in straight lines. (Cross-body arm movements waste energy. 
The faster the run, the faster the arm action.) The toes point straight ahead, 
and the feet strike on the heel and push off at the big toe. 

 
2.4.3. Besides learning running techniques, cadets need information on ways 
to prevent running injuries. The most common injuries associated with PT in 
the AFROTC result from running and occur to the feet, ankles, knees, and 
legs. Proper warm-up and cool-down, along with stretching exercises and 
wearing appropriate clothing and well fitting running shoes, help prevent 
injuries. 

 
2.4.4. Failure to allow recovery between hard bouts of running cannot only 
lead to over training, but can also be a major cause of injuries. A well-
conditioned cadet can run five to six times a week. However, to do this safely, 
he should do two things: 1) gradually buildup to running that frequently; and, 
2) vary the intensity and/or duration of the running sessions to allow recovery 
between them. 

 
2.5. Ability Group Running (AGR) 
 

2.5.1. Traditionally, cadets have run in wing formations at a pace prescribed 
by the PT leader. Commanders have used wing runs to improve wing 
cohesion and fitness levels. Unfortunately, too many cadets are not 
challenged enough by the intensity or duration of the wing run, and they do 
not receive a training benefit. For example, take a squadron that runs at a 
nine-minute-per-mile pace for two miles. Only cadets who cannot run two 
miles in a time faster than 18 minutes will receive a significant training effect. 
Therefore, in terms of conditioning, most cadets who can pass the 1.5-mile-
run test are wasting their time and losing the chance to train hard to excel. 
Ability group running (AGR) is the best way to provide enough intensity so 
each cadet can improve his own level of CR fitness. 
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2.5.2. AGR allows cadets to train in groups of near-equal ability. Each group 
runs at a pace intense enough to produce a training effect for that group and 
each cadet in it. Leaders should program these runs for specific lengths of 
time, not miles to be run. This procedure lets more-fit groups run a greater 
distance than the less-fit groups in the same time period thus enabling every 
cadet to improve. 
 
2.5.3. The best way to assign cadets to ability groups is to make a list, in 
order, of the wing’s most recent PFT 1.5-mile-run times. The number of 
groups depends on the wing size, number of leaders available to conduct the 
runs, and range of 1.5-mile-run times. A squadron-sized group broken down 
into four to six ability groups, each with a leader, is best for aerobic training, 
for activities like circuits; strength training, and competitive events, smaller 
groups are easier to work with than one large group. 
 
2.5.4.  Because people progress at different rates, cadets should move to 
faster groups when they are ready. To help them train at their THR and 
enhance their confidence, those who have a hard time keeping up with a 
group should be placed in a slower group. As the group’s fitness level 
progresses, so should the intensity at which each group exercises. Good 
leadership will prevent a constant shifting of cadets between groups due to 
lack of effort. 
 
2.5.5. AGR is best conducted at the right intensity at least three times a 
week. As explained, the CR system should not be exercised “hard” on 
consecutive days. If AGR is used on hard CR training days, warrior runs at 
lower intensities are good for recovery days. Using this rotation, cadets can 
gain the desired benefits of both group and ability-group runs. The problem 
comes when detachments have a limited number of days for PT and there is 
not enough time for both. In this case, warrior runs should seldom, if ever, be 
used and should be recognized for what they are runs to build wing cohesion. 
 
2.5.6. Leaders can use additional methods to achieve both goals. The wing 
can begin in formation and divide into ability groups at a predetermined 
release point. The run can also begin with cadets divided into ability groups, 
which join at a link-up point. Alternately, ability groups can be started over the 
same route in a stagger, with the slowest group first. Link-ups occur as each 
faster group overtakes slower groups. 
 
2.5.7. With imagination and planning, AGR will result in more effective 
training workouts for each cadet. The argument that ability-group running 
detracts from wing cohesion is invalid. Good leadership and training in all 
areas promote wing cohesion and team spirit; training that emphasizes form 
over substance does not. 
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2.6. Interval Training 
 

2.6.1. Interval training also works the cardio respiratory system. It is an 
advanced form of exercise training which helps a person significantly improve 
his fitness level in a relatively short time and increase his running speed. 
 
2.6.2. In interval training, a cadet exercise by running at a pace that is slightly 
faster than his race pace for short periods of time. This may be faster than the 
pace he wants to maintain during the next PFT 1.5-mile run. He does this 
repeatedly with periods of recovery placed between periods of fast running. In 
this way, the energy systems used are allowed to recover, and the exerciser 
can do more fast paced running in a given workout than if he ran continuously 
without resting. This type of intermittent training can also be used with 
activities such as cycling, swimming, bicycling, rowing, and road marching. 
 
2.6.3. The following example illustrates how the proper work-interval times 
and recovery times can be calculated for interval training so that it can be 
used to improve a cadet’s 1.5-mile-run performance. 
 
2.6.4. The work-interval time (the speed at which a cadet should run each 
440-yard lap) depends on his actual race pace for one mile. The pace for an 
interval training workout is calculated as follows: 
 
Step 1. Determine (or estimate) the actual 1-mile-race pace. 
 
Step 2. Using the time from Step 1, determine the time it took to run 440 
yards by dividing the 1-mile-race pace by four. (8:00 minutes/4 = 2:00 minutes 
per 440 yards.) 
 
Step 3. Subtract one to four seconds from the 440-yard time in Step 2 to find 
the time each 440-yard lap should be run during an interval training session. 
(2:00 minutes - 1 to 4 seconds= 1:59 to 1:56.) 
 
2.6.5. Thus, each 440-yard lap should be run in 1 minute, 56 seconds to 1 
minute, 59 seconds during interval training. Recovery periods should be twice 
the length of the work-interval periods. These recovery periods, therefore, will 
be 3 minutes, 52 seconds long (1:56 + 1:56 = 3:52). 
 
2.6.6. Using the work-interval time for each 440-yard lap from Step 3, the 
cadet can run six to eight repetitions of 440 yards at a pace of 1 minute, 56 
seconds (1:56) for each 440-yard run. This can be done on a 440-yard track 
(about 400 meters) as follows: 

 
2.6.6.1. Run six to eight 440-yard repetitions with each interval run at a 
1:56 pace. 
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2.6.6.2. Follow each 440-yard run done in 1 minute, 56 seconds by an 
easy jog of 440 yards for recovery. Each 440-yard jog should take twice 
as much time as the work interval (that is, 3:52). For each second of work, 
there are two seconds of recovery. Thus, the work- to-rest ratio is 1:2. 

 
2.6.7. Monitoring the heart-rate response during interval training is not as 
important as making sure that the work intervals is run at the proper speed. 
Because of the intense nature of interval training, during the work interval the 
heart rate will generally climb to 85 or 90 percent of HRR. During the recovery 
interval, the heart rate usually falls to around 120 to 140 beats per minute. 
Because the heart rate is not the major concern during interval training, 
monitoring THR and using it as a training guide is not necessary. 
 
2.6.8. As the cadet becomes more conditioned, his recovery is quicker. As 
a result, he should either shorten the recovery interval (jogging time) or run 
the work interval a few seconds faster. 
 
2.6.9. After a cadet has reached a good CR fitness level using the THR 
method, he should be ready for interval training. As with any other new 
training method, interval training should be introduced into his training 
program gradually and progressively. At first, he should do it once a week. If 
he responds well, he may do it twice a week at the most, with at least one 
recovery day in between. He may also do recovery workouts of easy jogging 
on off days. It is recommended that interval training be done two times a 
week only during the last several weeks before a PFT. Also, he should rest 
the few days before the test by doing no, or very easy, running. 
 
2.6.10. As with any workout, cadets should start interval workouts with a 
warm up and end them with a cool-down. 

 
2.7. Fartlek Training.  Another type of CR training sometimes called speed 
play; the cadet varies the intensity (speed) of the running during the workout. 
Instead of running at a constant speed, he starts with very slow jogging. When 
ready, he runs hard for a few minutes until he feels the need to slow down. At 
this time he recovers by jogging at an easy pace. This process of alternating fast 
and recovery running (both of varying distances) gives the same results as 
interval training. However, neither the running nor recovery interval is timed, and 
the running is not done on a track. For these reasons, many runners prefer 
Fartlek training to interval training. 
 
2.8. Last-Man-Up Running, which includes both sprinting and paced running, 
improves CR endurance and conditions the legs. It consists of 40- to 50-yard 
sprints at near-maximum effort. This type of running is best done by elements or 
details. Each element leader places the element in an evenly spaced, single-file 
line on a track or a smooth, flat course. During a continuous 2- to 3-mile run of 
moderate intensity, the squad leader, running in the last position, sprints to the 
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front of the line and becomes the leader. When he reaches the front, he resumes 
the moderate pace of the whole squad. After he reaches the front, the next cadet, 
who is now at the rear, immediately sprints to the front. The rest of the cadets 
continue to run at a moderate pace. This pattern of sprinting by the last person 
continues until each cadet has resumed his original position in line. This pattern 
of sprinting and running is repeated several times during the run. The distance 
run and number of sprints performed should increase as the cadets’ conditioning 
improves. 
 
2.9. Cross-Country Running conditions the leg muscles and develops CR 
endurance. It consists of running a certain distance on a course laid out across 
fields, over hills, through woods, or on any other irregular terrain. It can be used 
as both a physical conditioning activity and a competitive event. The object is to 
cover the distance in the shortest time. The wing is divided into ability groups 
using 1.5-mile-run times. Each group starts its run at the same time. This lets the 
better-conditioned groups run farther and helps ensure that they receive an 
adequate training stimulus. 
 

2.9.1. The speed and distance can be increased gradually as the cadets’ 
conditioning improves. At first, the distance should be one mile or less, 
depending on the terrain and fitness level. It should then be gradually 
increased to four miles. Cross-country runs have several advantages: they 
provide variety in physical training, and they can accommodate large 
numbers of cadets. Competitive runs can stimulate interest after cadets attain 
a reasonable level of fitness. These runs may also be combined with other 
activities such as compass work (orienteering). 

 
2.10. Road Marches 
 

2.10.1. The road or foot march is one of the best ways to improve and 
maintain fitness. Road marches are classified as either administrative or 
tactical, and they can be conducted in garrison or in the field. Cadets must be 
able to move quickly, carry a load (rucksack) of equipment, and be physically 
able to perform their missions after extended marching. 
 
2.10.2. Benefits Of Road Marches. Road marches are an excellent aerobic 
activity. They also help develop endurance in the muscles of the lower body 
when cadets carry a heavy load. Road marches offer several benefits when 
used as part of a fitness program. They are easy to organize, and large 
numbers of cadets can participate. In addition, when done in an intelligent, 
systematic, and progressive manner, they produce relatively few injuries. 
Many cadet-related skills can be integrated into road marches. They can also 
help troops acclimatize to new environments. They help train leaders to 
develop skills in planning, preparation, and supervision and let leaders make 
first-hand observations of the cadets’ physical stamina. Because road 
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marches are excellent training activities, commanders should make them a 
regular part of their wing’s PT program. 
 
2.10.3. The four types of road marches - day, limited visibility, forced, and 
shuttle - are described below. 

 
2.10.3.1. Day marches, which fit easily into the daily training plan, are 
most conducive to developing physical fitness. They are characterized by 
dispersed formations and ease of control and reconnaissance. 
 
2.10.3.2. Limited visibility marches require more detailed planning and 
supervision and are harder to control than day marches. Because they 
move more slowly and are in tighter formations, cadets may not exercise 
hard enough to obtain a conditioning effect. Limited visibility marches do 
have some advantages, however. They protect cadets from the heat of the 
day, and provide secrecy and surprise in tactical situations. 
 
2.10.3.3. Forced marches require more than the normal effort in speed 
and exertion. Although they are excellent conditioners, they may leave 
cadets too fatigued to do other required training tasks. 
 
2.10.3.4. Shuttle marches alternate riding and marching, usually because 
there are not enough vehicles to carry the entire wing. These marches 
may be modified and used as fitness activities. A shuttle march can be 
planned to move troops of various fitness levels from one point to another, 
with all cadets arriving at about the same time. Cadets who have high 
fitness levels can generally march for longer stretches than those who are 
less fit. 

 
2.10.4. Any plan to conduct a road march to improve physical fitness should 
consider the following: 

• Load to be carried. 
• Discipline and supervision. 
• Distance to be marched. 
• Route reconnaissance. 
• Time allotted for movement. 
• Water stops. 
• Present level of fitness. 
• Rest stops. 
• Intensity of the march. 
• Provisions for injuries. 
• Terrain a weather conditions. 
• Safety precautions. 

 
2.10.4.1. Cadets should usually receive advance notice before going on a 
march. This helps morale and gives them time to prepare. The leader 
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should choose an experienced cadet as a pacesetter to lead the march. 
The pacesetter should carry the same load as the other cadets and should 
be of medium height to ensure normal strides. The normal stride for a foot 
march is 30 inches, this stride and a cadence of 106 steps per minute, 
results in a speed of 4.8 kilometers per hour (kph) when a 10- minute rest 
is taken each hour, a net speed of 4 kph results. 
 
2.10.4.2. The pacesetter should keep in mind that ground slope and 
footing affect stride length. For example, the length decreases when 
cadets march up hills or down steep slopes. Normal stride and cadence 
are maintained easily on moderate, gently rolling terrain unless the footing 
is muddy, slippery, or rough. 
 
2.10.4.3. Personal hygiene is important in preventing unnecessary 
injuries. Before the march, cadets should cut their toenails short and 
square them off, wash and dry their feet, and lightly apply foot powder. 
They should wear clean, dry socks that fit well and have no holes. Each 
cadet should take one or more extra pair of socks depending on the length 
of the march. Cadets who have had problems with blisters should apply a 
thin coating of petroleum jelly over susceptible areas. Leaders should 
check cadets’ boots before the march to make sure that they fit well, are 
broken in and in good repair, with heels that are even and not worn down. 
 
2.10.4.4. During halts cadets should lie down and elevate their feet. If 
time permits, they should massage their feet, apply powder, and change 
socks. Stretching for a few minutes before resuming the march may 
relieve cramps and soreness and help prepare the muscles to continue 
exercising. To help prevent lower back strain, cadets should help each 
other reposition the rucksacks and other loads following rest stops. Cadets 
can relieve swollen feet by slightly loosening the laces across their arches. 
 
2.10.4.5. After marches, cadets should again care for their feet, wash and 
dry socks, and dry their boots. 

 
2.11. Alternate Forms of Aerobic Exercise 
 

2.11.1. Some cadets cannot run. In such cases, they may use other activities 
as supplements or alternatives. Swimming, bicycling, and cross-country skiing 
are all excellent endurance exercises and are good substitutes for running. 
Their drawback is that they require special equipment and facilities that are 
not always available. As with all exercise, cadets should start slowly and 
progress gradually. Those who use non-running activities to such training 
may not improve running ability. To prepare a cadet for the PFT 1.5-mile run, 
there is no substitute for running. 
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 2.11.2    Swimming is a good alternative to running. Some advantages of 
swimming include the following: 

 
2.11.1.1. Involvement of all the major muscle groups. 
 
2.11.1.2. Body position that enhances the blood’s return to the heart. 
  
2.11.1.3. Partial support of body weight by the water, which minimizes 
lower body stress in overweight cadets. 
 
2.11.1.4. Swimming may be used to improve one’s CR fitness level and 
to maintain and improve CR fitness during recover from an injury. It is 
used to supplement running and develop upper body endurance and 
limited strength. The swimmer should start slowly with a restful stroke. 
After five minutes, he should stop to check his pulse, compare it with his 
THR and, if needed, adjust the intensity. 
 
2.11.1.5. Compared with all the other modes of aerobic exercise 
presented in this manual (e.g., running, walking, cycling, cross-country 
skiing, rope jumping, etc.) in swimming alone, one’s THR should be lower 
than while doing the other forms of aerobic exercise. This is because, in 
swimming, the heart does not beat as fast as when doing the other types 
of exercise at the same work rate. Thus, in order to effectively train the CR 
system during swimming, a cadet should set his THR about 10 bpm lower 
than while running. For example, a cadet whose THR while running is 150 
bpm should have a THR of about 140 bpm while swimming. By modifying 
their THRs in this manner while swimming, cadets will help to ensure that 
they are working at the proper intensity. 
 
2.11.1.6. Non-swimmers can run in waist-to chest-deep water, tread 
water, and do poolside kicking for an excellent aerobic workout. They can 
also do calisthenics in the water. Together these activities combine 
walking and running with moderate resistance work for the upper body. 
 
2.11.1.7. For injured cadets, swimming and aerobic water-training are 
excellent for improving CR fitness without placing undue stress on injured 
weight bearing parts of the body. 

 
2.11.2. Cycling is an excellent exercise for developing CR fitness. Cadets 
can bicycle outdoors or on a stationary cycling machine indoors. Road cycling 
should be intense enough to allow the cadet to reach and maintain THR at 
least 30 minutes. 

 
2.11.2.1. Cadets can alter the cycling intensity by changing gears, adding 
hill work, and increasing velocity. Distance can also be increased to 
enhance CR fitness, but the distance covered is not as important as the 
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amount of time spent training at THR. The intensity of a workout can be 
increased by increasing the resistance against the wheel or increasing the 
pedaling cadence (number of RPM), For interval training, the cadet can 
vary the speed and resistance and use periods of active recovery at low 
speed and/or low resistance. 

 
2.11.3. Walking is another way to develop Cardio respiratory fitness. It is 
enjoyable, requires no equipment, and causes few injuries. However, unless 
walking is done for a long time at the correct intensity, it will not produce any 
significant CR conditioning. 

 
2.11.3.1. Cadets with a low degree of fitness should begin slowly with 12 
minutes of walking at a comfortable pace. The heart rate should be 
monitored to every workout until the duration reaches 45 to 60 minutes per 
workout. He can increase the intensity by adding hills or stairs. 
 
2.11.3.2. As the walker’s fitness increases, he should walk 45 to 60 
minutes at a faster pace. A simple way to increase walking speed is to 
carry the arms the same way as in running. With this technique the cadet 
has a shorter arm swing and takes steps at a faster rate. Swinging the 
arms faster to increase the pace is a modified form of race walking (power 
walking), which allows for more upper body work. This method may also 
be used during speed marches. After about three months, even the most 
unfit cadets should reach a level of conditioning that lets them move into a 
running program. 

 
2.11.4. Cross-country or Nordic skiing is another excellent alternative to the 
usual CR activities. It requires vigorous movement of the arms and legs which 
develop muscular and CR endurance and coordination. Some of the highest 
levels of aerobic fitness ever measured have been found in cross-country 
skiers. 

 
2.11.4.1. Although some regions lack snow, one form or another of cross-
country skiing can be done almost anywhere on country roads, golf 
courses, open fields, and in parks and forests. 

 
2.11.4.2. Cross-country skiing is easy to learn. The action is similar to 
that used in brisk walking, and the intensity may be varied as in running. 
The workload is determined by the difficulty of terrain, the pace, and the 
frequency and duration of rest periods. Equipment is reasonably priced, 
with skis, boots, and poles often obtainable from the outdoor recreation 
services. 

 
2.11.5. Rope skipping is also a good exercise for developing CR fitness. It 

requires little equipment, is easily learned, may be done almost anywhere, and is 
not affected by weather. 



AFROTC MANUAL 36-202  28 

1 Oct 2003 

 
2.11.5.1. Some runners use it as a substitute for running during bad 
weather. 
 
2.11.5.2. A beginner should select a jump rope that, when doubled and 
stood on, reaches to the armpits. Weighted handles or ropes may be used 
by better conditioned cadets to improve upper body strength. Rope 
skippers should begin with five minutes of jumping rope and then monitor 
their heart rate. They should attain and maintain their THR to ensure a 
training effect, and the time spent jumping should be increased as the 
fitness level improves. 
 
2.11.5.3. Rope jumping, however, may be stressful to the lower 
extremities and therefore should be limited to no more than three times a 
week. Cadets should skip rope on a cushioned surface such as a mat or 
carpet and should wear cushioned shoes. 

 
2.11.6. Handball and the racquet sports (tennis, squash, and racquetball) 
involve bursts of intense activity for short periods. They do not provide the 
same degree of aerobic training as exercises of longer duration done at lower 
intensities. However, these sports are good supplements and can provide 
excellent aerobic benefits depending on the skill of the players. 

 
2.11.6.1. If played vigorously each day, they may be an adequate 
substitute for low-level aerobic training. Because running increases 
endurance, it helps improve performance in racket sports, but the reverse 
is not necessarily true. 

 
2.11.7. Aerobic exercise done to music is another excellent alternative to 
running. 

 
2.11.7.1. It is a motivating, challenging activity that combines exercise 
and rhythmic movements. There is no prerequisite skill, and it can be 
totally individualized to every fitness level by varying the frequency, 
intensity, and duration. One can move to various tempos while jogging or 
doing jumping jacks, hops, jumps, or many other calisthenics. 

 
2.11.7.2. Workouts can be done in a small space by diverse groups of 
varying fitness levels. Heart rates should be taken during the conditioning 
phase to be sure the workout is sufficiently intense. If strengthening 
exercises are included, the workout addresses every component of 
fitness. Holding relatively light dumbbells during the workout is one way to 
increase the intensity for the upper body and improve muscular 
endurance. Warm-up and cool down stretches should be included in the 
aerobic workout. 
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3. Muscular Strength and Endurance 
 
3.1. Muscular Fitness. Muscular fitness has two components: muscular 
strength and muscular endurance. 

 
3.1.1.  Muscular strength is the greatest amount of force a muscle or muscle 
group can exert in a single effort.  Muscular endurance is the ability of a 
muscle or muscle group to do repeated contractions against a less-than 
maximum resistance for a given time. 
 
3.1.2.  Although muscular endurance and strength are separate fitness 
components, they are closely related.  Progressively working against 
resistance will produce gains in both of these components. 
 

3.2. Muscular Contractions  
 

3.2.1. Isometric, isotonic, and isokinetic muscular endurance and strength 
are best produced by regularly doing each specific kind of contraction. These 
contractions are described below.  
 
3.2.2. Isometric contraction produces contraction but no movement, as when 
pushing against a wall. Force is produced with no change in the angle of the 
joint.  
 
3.2.3. Isotonic contraction causes a joint to move through a range of motion 
against a constant resistance. Common examples are push-ups, sit-ups, and 
the lifting of weights.  
 
3.2.4. Isokinetic contraction causes the angle at the joint to change at a 
constant rate, for example, at 180 degrees per second. To achieve a constant 
speed of movement, the load or resistance must change at different joint 
angles to counter the varying forces produced by the muscle(s) at different 
angles. This requires the use of isokinetic machines. There are other 
resistance-training machines, which while not precisely controlling the speed 
of movement affect it by varying the resistance throughout the range of 
motion. Some of these devices are classified as pseudo-isokinetic and some 
as variable-resistance machines.  
 
3.2.5. Isotonic and isokinetic contractions have two specific phases - the 
concentric or “positive” phase and the eccentric or “negative” phase. In the 
concentric phase (shortening) the muscle contracts, while in the eccentric 
phase (elongation) the muscle returns to its normal length. For example, on 
the upward phase of the biceps curl, the biceps are shortening. This is a 
concentric (positive) contraction. During the lowering phase of the curl the 
biceps are lengthening. This is an eccentric (negative) contraction.  
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3.2.6. A muscle can control more weight in the eccentric phase of contraction 
than it can lift concentrically. As a result, the muscle may be able to handle 
more of an overload eccentrically. This greater overload, in return, may 
produce greater strength gains. 
 
3.2.7. The nature of the eccentric contraction, however, makes the muscle 
and connective tissue more susceptible to damage, so there is more muscle 
soreness following eccentric work.  
 
3.2.8. When a muscle is overloaded, whether by isometric, isotonic, or 
isokinetic contractions, it adapts by becoming stronger. Each type of 
contraction has advantages and disadvantages, and each will result in 
strength gains if done properly.  
 
3.2.9. The above descriptions are more important to those who assess 
strength than to average people trying to develop strength and endurance. 
Actually, a properly designed weight-training program with free weights or 
resistance machines will result in improvements in all three of these 
categories. 

 
3.3. Principles of Muscular Training. To have a good PT program, the seven 
principles of exercise, described in Chapter 1, must be applied to all muscular 
endurance and strength training. These principles are overload, progression, 
specificity, regularity, recovery, balance, and variety.  
 

3.3.1. The overload principle is the basis for all PT programs.  For a muscle 
to increase in strength, the workload to which it is subjected during exercise 
must be increased beyond what it normally experiences.  In other words, the 
muscle must be overloaded.  Muscles adapt to increased workloads by 
becoming larger and stronger and by developing greater endurance.  
 
3.3.2. To understand the principle of over-load, it is important to know the 
following strength-training terms: 
 
• Full range of motion. To obtain optimal gains, the overload must be applied 
throughout the full range of motion. Exercise a joint and its associated 
muscles through its complete range starting from the pre- stretched position 
(stretched past the relaxed position) and ending in a fully contracted position. 
This is crucial to strength development. 
 
• Repetition. When an exercise has progressed through one complete range 
of motion and back to the beginning, one repetition has been completed. 
 
• One-repetition maximum (1-RM). This is a repetition performed against the 
greatest possible resistance (the maximum weight a person can lift one time). 
A 10-RM is the maxi- mum weight one can lift correctly 10 times. Similarly, an 
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8-12 RM is that weight which allows a person to do from 8 to 12 correct 
repetitions. The intensity for muscular endurance and strength training is 
often expressed as a percentage of. the 1-RM. 
 
• Set. This is a series of repetitions done without rest. 
 
• Muscle failure. This is the inability of a person to do another correct 
repetition in a set.  
 
3.3.3. The minimum resistance needed to obtain strength gains is 50 percent 
of the 1 -RM. However, to achieve enough overload, programs are designed 
to require sets with 70 to 80 percent of one’s 1 -RM. (For example, if a cadet’s 
1 -RM is 200 pounds, multiply 200 pounds by 70 percent [200 X 0.70 = 140 
pounds] to get 70 percent of the 1 -RM.)  
 
3.3.4. A better and easier method is the repetition maximum (RM) method. 
The exerciser finds and uses that weight which lets him do the correct 
number of repetitions. For example, to develop both muscle endurance and 
strength, a cadet should choose a weight for each exercise, which lets him do 
8 to 12 repetitions to muscle failure. The weight should be heavy enough so 
that, after doing from 8 to 12 repetitions, he momentarily cannot correctly do 
another repetition. This weight is the 8-12 RM for that exercise. 

 
3.4. Muscular Endurance/ Strength Development  
 

3.4.1. To develop muscle strength, the weight selected should be heavier 
and the RM will also be different. For example, the cadet should find that 
weight for each exercise that lets him do 3 to 7 repetitions correctly. This 
weight is the 3-7 RM for that exercise. Although the greatest improvements 
seem to come from resistances of about 6-RM, an effective range is a 3-7 
RM. The weight should be heavy enough so that an eighth repetition would 
be impossible because of muscle fatigue.  
 
3.4.2. The weight should also not be too heavy. If one cannot do at least 
three repetitions of an exercise, the resistance is too great and should be 
reduced. Cadets who are just beginning a resistance-training program should 
not start with heavy weights. They should first build an adequate foundation 
by training with an 8-12 RM or a 12+ RM.  
 
3.4.3. To develop muscular endurance, the cadet should choose a 
resistance that lets him do more than 12 repetitions of a given exercise. This 
is his 12+ repetition maximum (12+ RM). With continued training, the greater 
the number of repetitions per set, the greater will be the improvement in 
muscle endurance and the smaller the gains in strength. For example, when a 
cadet trains with a 25-RM weight, gains in muscular endurance will be greater 
than when using a 15-RM weight, but the gain in strength will not be as great. 
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To optimize a cadet’s performance, his RM should be determined from an 
analysis of the critical tasks of his mission. However, most cadets will benefit 
most from a resistance- training program with an 8-12 RM.  
 
3.4.4. Whichever RM range is selected, the cadet must always strive to 
overload his muscles. The key to overloading a muscle is to make that 
muscle exercise harder than it normally does. 
 
3.4.5. An overload may be achieved by any of the following methods: 
 
• Increasing the resistance. 
 
• Increasing the number of repetitions per set. 
 
• Increasing the number of sets. 
 
• Reducing the rest time between sets. 
 
• Increasing the speed of movement in the concentric phase.  
(Good form is more important than the speed of movement.) 
 
• Using any combination of the above.  

 
3.5. Progression  
 

3.5.1. When an overload is applied to a muscle, it adapts by becoming 
stronger and/or by improving its endurance. Usually significant increases in 
strength can be made in three to four weeks of proper training depending on 
the individual. If the workload is not progressively increased to keep pace with 
newly won strength, there will be no further gains. When a cadet can correctly 
do the upper limit of repetitions for the set without reaching muscle failure, it is 
usually time to increase the resistance. For most cadets, this upper limit 
should be 12 repetitions.  
 
3.5.2. For example, if his plan is to do 12 repetitions in the bench press, the 
cadet starts with a weight that causes muscle failure at between 8 and 12 
repetitions (8- 12 RM). He should continue with that weight until he can do 12 
repetitions correctly. He then should increase the weight by about 5 percent 
but no more than 10 percent. In a multi-set routine, if his goal is to do three 
sets of eight repetitions of an exercise, he starts with a weight that causes 
muscle failure before he completes the eighth repetition in one or more of the 
sets. He continues to work with that weight until he can complete all eight 
repetitions in each set, and then increases the resistance by no more than 10 
percent.  

 
3.6. Specificity  
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3.6.1. A resistance-training program should provide resistance to the specific 
muscle groups that need to be strengthened. Such groups can be identified 
by doing a simple assessment. The cadet slowly does work-related 
movements he wants to improve and, at the same time, he feels the muscles 
on each side of the joints where motion occurs. Those muscles that are 
contracting or becoming tense during the movement are the muscle groups 
involved. If the cadet’s performance of a task is not adequate or if he wishes 
to improve, strength training for the identified muscle(s) will be beneficial. To 
improve his muscular endurance and strength. in a given task, the cadet must 
do resistance movements that are as similar as possible to those of doing the 
task. In this way, he ensures maximum carryover value to his cadet tasks.  

 
3.7. Regularity.  Exercise must be done regularly to produce a training effect. 
Sporadic exercise may do more harm than good. Cadets can maintain a 
moderate level of strength by doing proper strength workouts only once a week, 
but three workouts per week are best for optimal gains. The principle of regularity 
also applies to the exercises for individual muscle groups. A cadet can work out 
three times a week, but when different muscle groups are exercised at each 
workout, the principle of regularity is violated and gains in strength are minimal.  
 
3.8. Recovery  
 

3.8.1. Consecutive days of hard resistance training for the same muscle 
group can be detrimental. The muscles must be allowed sufficient recovery 
time to adapt. Strength training can be done every day only if the exercised 
muscle groups are rotated, so that the same muscle or muscle group is not 
exercised on consecutive days. There should be at least a 48-hour recovery 
period between workouts for the same muscle groups. For example, lower 
body can be trained with weights on Monday, Wednesday, and Friday; upper 
body can be targeted on Tuesday, Thursday, and Saturday.  
 
3.8.2. Recovery is also important within a workout. The recovery time 
between different exercises and sets depends, in part, on the intensity of the 
workout. Normally, the recovery time between sets should be 30 to 180 
seconds. 

  
3.9. Balance 
 

3.9.1. When developing a strength-training program, it is important to include 
exercises that work all the major muscle groups in both the upper and lower 
body. One should not work just the upper body, thinking that running will 
strengthen the legs.  
 
3.9.2. Most muscles are organized into opposing pairs. Activating one muscle 
results in a pulling motion, while activating the opposing muscle results in the 
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opposite, or pushing, movement. When planning a training session, it is best 
to follow a pushing exercise with a pulling exercise, which results in 
movement at the same joint(s). For example, follow an overhead press with a 
latissimus dorsi (lat) pull-down exercise. This technique helps ensure good 
strength balance between opposing muscle groups, which may, in turn, 
reduce the risk of injury. Sequence the program to exercise the larger muscle 
groups first, then the smaller muscles. For example, the lat pull-down 
stresses both the larger lat muscle of the back and the smaller biceps 
muscles of the arm. If curls are done first, the smaller muscle group will be 
exhausted and too weak to handle the resistance needed for the lat pull-
down. As a result, the cadet cannot do as many repetitions with as much 
weight as he normally could in the lat pull-down. The lat muscles will not be 
overloaded and, as a result, they may not benefit very much from the 
workout.  
 
3.9.3. The best sequence to follow for a total-body strength workout is to first 
exercise the muscles of the hips and legs, followed by the muscles of the 
upper back and chest, then the arms, abdominal, low back, and neck. As long 
as all muscle groups are exercised at the proper intensity, improvement will 
occur.  

 
3.10. Variety.  A major challenge for all fitness-training programs is maintaining 
enthusiasm and interest. A poorly designed strength- training program can be 
very boring. Using different equipment, changing the exercises, and altering the 
volume and intensity are good ways to add variety, and they may also produce 
better results. The cadet should periodically substitute different exercises for a 
given muscle group(s). For example, he can do squats with a barbell instead of 
leg presses on a weight machine. Also, for variety or due to necessity (for 
example, when in the field), he can switch to PRE or another form of resistance 
training. However, frequent wholesale changes should be avoided as cadets may 
become frustrated if they do not have enough time to adapt or to see 
improvements in strength.  
 
3.11. Workout Techniques.  Workouts for improving muscular endurance or 
strength must follow the principles just described. There are also other factors to 
consider, namely, safety, exercise selection, and phases of conditioning.  
 



AFROTC MANUAL 36-202  35 

1 Oct 2003 

3.12. Safety Factors  
 

3.12.1. Major causes of injury when strength training are improper lifting 
techniques combined with lifting weights that are too heavy. Each cadet must 
understand how to do each lift correctly before he starts his strength training 
program.  
 
3.12.2. The cadet should always do weight training with a partner, or spotter, 
who can observe his performance as he exercises. To ensure safety and the 
best results, both should know how to use the equipment and the proper 
spotting technique for each exercise.  
 
3.12.3. A natural tendency in strength training is to see how much weight 
one can lift. Lifting too much weight forces a compromise in form and may 
lead to injury. All weights should be selected so that proper form can be 
maintained for the appropriate number of repetitions.  
 
3.12.4. Correct breathing is another safety factor in strength training. 
Breathing should be constant during exercise. The cadet should never hold 
his breath, as this can cause dizziness and even loss of consciousness. As a 
general rule, one should exhale during the positive (concentric) phase of 
contraction as the weight or weight stack moves away from the floor, and 
inhale during the negative (eccentric) phase as the weight returns toward the 
floor. 

 
3.13. Exercise Selection  
 

3.13.1. When beginning a resistance-training program, the cadet should 
choose about 8 to 16 exercises that work all of the body’s major muscle 
groups. Usually eight well-chosen exercises will serve as a good starting 
point. They should include those for the muscles of the leg, low back, 
shoulders, and so forth. The cadet should choose exercises that work several 
muscle groups and try to avoid those that isolate single muscle groups. This 
will help him train a greater number of muscles in a given time. For example, 
doing lat pull downs on the “lat machine” works the latissimus dorsi of the 
back and the biceps muscles of the upper arm. On the other hand, an 
exercise like concentration curls for the biceps muscles of the upper arm, 
although an effective exercise, only works the arm flexor muscles. Also, the 
concentration curl requires twice as much time as lat pull downs because only 
one arm is worked at a time.  
 
3.13.2. Perhaps a simpler way to select an exercise is to determine the 
number of joints in the body where movement occurs during a repetition. For 
most people, especially beginners, most of the exercises in the program 
should be “multi-joint” exercises. The exercise should provide movement at 
more than one joint. For example, the pull-down exercise produces motion at 
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both the shoulder and elbow joints. The concentration curl, however, only 
involves the elbow joint.  

 
3.14. Phases Of Conditioning.  There are three phases of conditioning: 
preparatory, conditioning, and maintenance. 

 
3.14.1. Preparatory Phase. The cadet should use very light weights during 
the first week (the preparatory phase), which includes the first two to three 
workouts. This is very important, because the beginner must concentrate at 
first on learning the proper form for each exercise. Using light weights also 
helps minimize muscle soreness and decreases the likelihood of injury to the 
muscles, joints, and ligaments. During the second week, he should use 
progressively heavier weights. By the end of the second week (4 to 6 
workouts), he should know how much weight on each exercise will allow him 
to do 8 to 12 repetitions to muscle failure. If he can do only seven repetitions 
of an exercise, the weight must be reduced; if he can do more than 12, the 
weight should be increased. 
 
3.14.2. Conditioning Phase. The third week is normally the start of the 
conditioning phase for the beginning weight trainer. During this phase, the 
cadet should increase the amount of weight used and/or the intensity of the 
workout as his muscular strength and/or endurance increases. He should do 
one set of 8 to 12 repetitions for each of the heavy resistance exercises. 
When he can do more than 12 repetitions of any exercise, he should increase 
the weight until he can again do only 8 to 12 repetitions. This usually involves 
an increase in weight of about five percent. This process continues 
indefinitely. As long as he continues to progress and get stronger, he does 
not need to do more than one set per exercise. If he stops making progress 
with one set of 8 to 12 repetitions per exercise, he may benefit from adding 
another set of 8 to 12 repetitions on those exercises in which progress has 
slowed. As time goes on and he progresses, he may increase the number to 
three sets of an exercise to get even further gains in strength and/ or muscle 
mass. Three sets per exercise is the maximum most cadets will ever need to 
do.  
 
3.14.3. Maintenance Phase. Once the cadet reaches a high level of fitness, 
the maintenance phase is used to maintain that level. The emphasis in this 
phase is no longer on progression but on retention. Although training three 
times a week for muscle endurance and strength gives the best results, one 
can maintain them by training the major muscle groups properly one or two 
times a week. More frequent training, however, is required to reach and 
maintain peak fitness levels. Maintaining the optimal level of fitness should 
become part of each cadet’s life-style and training routine. The maintenance 
phase should be continued throughout his career and, ideally, throughout his 
life.  
 



AFROTC MANUAL 36-202  37 

1 Oct 2003 

3.14.4. As with aerobic training, the cadet should do strength training three 
times a week and should allow at least 48 hours of rest from resistance 
training between workouts for any given muscle group. 

 
3.15. Timed Sets  
 
3.15.1. Timed sets refers to a method of physical training in which as many 
repetitions as possible of a given exercise are performed in a specified period of 
time. After an appropriate period of rest, a second, third, and so on, set of that 
exercise is done in an equal or lesser time period. The exercise period, recovery 
period, and the number of sets done should be selected to make sure that an 
overload of the involved muscle groups occurs.  
 
3.15.2. The use of timed sets, unlike exercises performed in cadence or for a 
specific number of repetitions, helps to ensure that each cadet does as many 
repetitions of an exercise as possible within a period of time. It does not hold 
back the more capable performer by restricting the number of repetitions he may 
do. Instead, cadets at all levels of fitness can individually do the number of 
repetitions they are capable of and thereby be sure they obtain an adequate 
training stimulus. 
 
3.15.3. Many different but equally valid approaches can be taken when using 
timed sets to improve push-up and sit-up performance. Below, several of these 
will be given.  
 
3.15.4. It should first be stated that improving one’s sit-up (crunch) and push-
up performance, although important for the PFT, should not be the main goal of 
an AFROTC physical training program. It must be to develop an optimal level of 
physical fitness, which will help cadets carry out future missions during combat. 
Thus, when a cadet performs a workout geared to develop muscle endurance 
and strength, the goal should be to develop sufficient strength and/or muscle 
endurance in all the muscle groups he will be called upon to use as he performs 
his mission. To meet this goal, and to be assured that all emergencies can be 
met, a training regimen, which exercises all the body’s major muscle groups, 
must be developed and followed. Thus, as a general rule, a muscle endurance or 
strength training workout should not be designed to work exclusively, or give 
priority to, those muscle groups worked by the sit-up or push-up event.  
 
3.15.5. For this reason, the best procedure to follow when doing a resistance 
exercise is as follows. First, perform a workout to strengthen all of the body’s 
major muscles. Then, do timed sets to improve push-up and sit-up performance. 
Following this sequence ensures that all major muscles are worked. At the same 
time, it reduces the amount of time and work that must be devoted to push-ups 
and sit-ups. This is because the muscles worked by those two exercises will 
already be pre-exhausted.  
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3.15.6. The manner in which timed sets for push-ups and sit-ups are 
conducted should occasionally be varied. This ensures continued gains and 
minimizes boredom. This having been said, here is a very time-efficient way of 
conducting push-up/sit-up improvement. Alternate timed sets of push-ups and 
timed sets of sit-ups with little or no time between sets allowed for recovery. In 
this way, the muscle groups used by the push-up can recover while the muscles 
used in the sit-up are exercised, and vice versa. The following is an example of 
this type of approach:  
 
3.15.7. If all cadets exercise at the same time, the above activity can be 
finished in about 3.5 minutes. As the cadets’ levels of fitness improve, the 
difficulty of the activity can be increased. This is done by lengthening the time 
period of any or all timed sets, by decreasing any rest period between timed sets, 
by increasing the number of timed sets performed, or by any combination of 
these strategies.  
 
3.15.8. To add variety and increase the overall effectiveness of the activity, 
different types of push-ups (regular, feet-elevated, wide-hand, close-hand, and 
so forth) and sit-ups (regular, abdominal twists, abdominal curls, and so forth) 
can be done. When performing this type of workout, pay attention to how the 
cadets are responding, and make adjustments accordingly. For example, the 
times listed in the chart above may prove to be too long or too short for some 
cadets. In the same way, because of the nature of the sit-up, it may become 
apparent that some cadets can benefit by taking slightly more time for timed sets 
of sit-ups than for push-ups.  
 
3.15.9. When using timed sets for push-up and sit-up improvement, cadets 
can also perform all sets of one exercise before doing the other. For example, 
several timed sets of push-ups can be done followed by several sets of sit-ups, 
or vice versa. With this approach, rest intervals must be placed between timed 
sets. The following example can be done after the regular strength workout and 
is reasonable starting routine for most cadets.  
 
3.15.10. During a timed set of push-ups, a cadet may reach temporary muscle 
failure at any time before the set is over. If this happens, he should immediately 
drop to his knees and continue doing modified push-ups on his knees.  
 
3.15.11. Finally, as in any endeavor, cadets must set goals for themselves. This 
applies when doing each timed set and when planning for their next and future 
PFTs. 
 
3.16. Major Muscle Groups  
 

3.16.1. In designing a workout it is important to know the major muscle 
groups, where they are located, and their primary action.  
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3.16.2. To ensure a good, balanced workout, one must do at least one set of 
exercises for each of the major muscle groups.  
 
3.16.3. When doing one set of each exercise to muscle failure, the average 
cadet should be able to complete this routine and do a warm-up and cool-
down within the regular PT time. 

 
3.17. Key Points to Emphasize. Some key points to emphasize when doing 
resistance training are as follows: 

 
3.17.1. Train with a partner if possible, this helps to increase motivation, 
the intensity of the workout, and safety. 
 
3.17.2. Always breathe when lifting. Exhale during the concentric (positive] 
phase of contraction, and inhale during the eccentric (negative) phase. 
 
3.17.3. Accelerate the weight through the concentric phase of contraction, 
and return the weight to the starting position in a controlled manner during the 
eccentric phase 
 
3.17.4. Exercise the large muscle groups first, then the smaller ones.  
 
3.17.5. Perform all exercises through their full range of motion. Begin from 
a fully extended, relaxed position (pre-stretched), and end the concentric 
phase in a fully contracted position,  
 
3.17.6. Always use strict form. Do not twist, lurch, lunge, or arch the body, 
this can cause serious injury. These motions also detract from the 
effectiveness of the exercise because they take much of the stress off the 
targeted muscle groups and place it on other muscles.  
 
3.17.7. Rest from 30 to 180 seconds between different exercises and sets 
of a given exercise.  
 
3.17.8. Allow at least 48 hours of recovery between workouts, but not more 
than 96 hours, to let the body recover and help prevent over training and 
injury.  
 
3.17.9. Progress slowly; never increase the resistance used by more than 
10 percent at a time.  
 
3.17.10. Alternate pulling and pushing exercises. For example, follow triceps 
extensions with biceps curls.  
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3.17.11. Ensure that every training program is balanced. Train the whole 
body, not just specific areas. Concentrating on weak areas is all right, but the 
rest of the body must also be trained. 

 
3.18. Exercise Programs. When developing strength programs for 
detachments, there are limits to the type of training that can be done. The 
availability of facilities is always a major concern. Although many installations 
have excellent strength-training facilities, it is unreasonable to expect that all 
detachments can use them on a regular basis. However, the development of 
strength does not require expensive equipment. All that is required is for the 
cadet, three times a week, to progressively overload his muscles. 
 
3.19. Training without special equipment 

 
3.19.1. Muscles do not care what is supplying the resistance. Any regular 

resistance exercise that makes the muscle work harder than it is used to 
causes it to adapt and become stronger. Whether the training uses expensive 
machines, sandbags, or partners, the result is largely the same.  
 

3.19.2. Using a cadet’s own body weight as the resistive force is another excellent 
alternative method of strength training. Pull-ups, push-ups, dips, sit-ups, and 
single-leg squats are examples of exercises, which use a person’s body 
weight. They can improve an untrained cadet’s level of strength.  
 

3.19.3. Partner-Resisted Exercise (PRE) is another good way to develop 
muscular strength without equipment, especially when training large numbers 
of cadets at one time. As with all training, safety is a critical factor. Cadets 
should warm up, cool down, and follow the principles of exercise previously 
outlined. 

 
3.20. Partner-Resisted Exercise (PRE) 

 
3.20.1. In PRE a person exercises against a partner’s opposing 
resistance. The longer the partners work together, the more effective they 
should become in providing the proper resistance for each exercise. They 
must communicate with each other to ensure that neither too much nor too 
little resistance is applied. The resister must apply enough resistance to bring 
the exerciser to muscle failure in 8 to 12 repetitions. More resistance usual] y 
can and should be applied during the eccentric (negative) phase of 
contraction (in other words, the second half of each repetition as the exerciser 
returns to the starting position). The speed of movement for PREs should 
always be slow and controlled. As a general rule, the negative part of each 
exercise should take at least as long to complete as the positive part. Proper 
exercise form and regularity in performance are key ingredients when using 
PREs for improving strength.  
 



AFROTC MANUAL 36-202  41 

1 Oct 2003 

3.20.2. Following are descriptions and illustrations of several PREs. They 
should be done in the order given to ensure that the exercising cadet is 
working his muscle groups from the largest to the smallest. More than one 
exercise per muscle group may be used. The PT leader can select exercises, 
which meet the wing’s specific goals while considering individual limitations.  
 
3.20.3. A 36-to 48-inch stick or bar one inch in diameter may be used for 
some of the exercises. This gives the resister a better grip and/or leverage 
and also provides a feel similar to that of free weights and exercise machines. 
 

4. Flexibility 
 
4.1. Flexibility is a component of physical fitness. Developing and maintaining it 
are important parts of a fitness program.  Good flexibility can help a cadet 
accomplish such physical tasks as lifting, loading, climbing, and running, with 
greater efficiency and less risk of injury.  Flexibility is the range of movement of a 
joint or series of joints and their associated muscles. It involves the ability to 
move a part of the body through the full range of motion allowed by normal, 
disease-free joints. No one test can measure total-body flexibility. However, field 
tests can be used to assess flexibility in the hamstring and low-back areas. 
These areas are commonly susceptible to injury due, in part, to loss of flexibility. 
A simple toe-touch test can be used.  Cadets should stand with their legs straight 
and feet together and bend forward slowly at the waist.  A cadet who cannot 
touch his toes without bouncing or bobbing needs work to improve his flexibility in 
the muscle groups stretched by this test. The unit’s SO can help him design a 
stretching program to improve his flexibility. 
 

4.1.1. Stretching during the warm-up and cool-down helps cadets maintain 
overall flexibility.  Stretching should not be painful, but it should cause some 
discomfort because the muscles are being stretched beyond their normal 
length.  Because people differ somewhat anatomically, one cannot compare 
flexibility with another’s.  People with poor flexibility try to stretch as far as 
others may injure themselves. 

 
4.2. Stretching Techniques. Using good stretching techniques can improve 
flexibility. There are four commonly recognized categories of stretching 
techniques: static, passive, proprioceptive neuromuscular facilitation (PNF), and 
ballistic. 
 

4.2.1. Static Stretching 
 

4.2.1.1. Static stretching involves the gradual lengthening of muscles and 
tendons as a body part moves around a joint.  It is a safe and effective 
method for improving flexibility.  The cadet assumes each stretching 
position slowly until he feels tension or tightness. This lengthens the 
muscles without causing a reflex contraction in the stretched muscles.  He 
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should hold each stretch for ten seconds or longer.  This lets the 
lengthened muscles adjust to the stretch without causing injury. 

 
4.2.2. The longer a stretch is held, the easier it is for the muscle to adapt to 
that length. Static stretching should not be painful.  The cadet should feel 
slight discomfort, but no pain. When pain results from stretching, it is a signal 
that he is stretching a muscle or tendon too much and may be causing 
damage. 

 
4.3. Passive stretching. Passive stretching involves the cadet’s use of a 
partner or equipment, such as a towel, pole, or rubber tubing, to help him stretch.  
This produces a safe stretch through a range of motion he could not achieve 
without help.  He should talk with his partner to ensure that each muscle is 
stretched safely through the entire range of motion. 
 
4.4. PNF stretching uses the neuromuscular patterns of each muscle group to 
help improve flexibility. The cadet performs a series of intense contractions and 
relaxations using a partner or equipment to help him stretch. The PNF technique 
allows for greater muscle relaxation following each contraction and increases the 
cadet’s ability to stretch through a greater range of motion. 
 
4.5. Ballistic stretching. Ballistic, or dynamic, stretching involves movements 
such as bouncing or bobbing to attain a greater range of motion and stretch. 
Although this method may improve flexibility, it often forces a muscle to stretch 
too far and may result in an injury. Individuals and units should not use ballistic 
stretching. 
 
4.6. FITT Factors. Commanders should include stretching exercises in all 
physical fitness programs. The following FITT factors apply when developing a 
flexibility program. Frequency: Do flexibility exercises daily. Do them during the 
warm-up to help prepare the muscles for vigorous activity and to help reduce in- 
jury. Do them during the cool- down to help maintain flexibility. Intensity: Stretch 
a muscle beyond its normal length to the point of tension slight discomfort, not 
pain. Time: Hold stretches for 10 to 15 seconds for warming up and cooling down 
and for 30 seconds or longer improve flexibility. Type: Use static stretches, 
assumed slowly and gradually, as well as passive stretching and/or PNF 
stretching. 
 
4.7.   Warm-Up and Cool-Down 
 

4.7.1. The warm-up and cool-down are very important parts of a physical 
training session, and stretching exercises should be a major part of both. A 
recommended sequence of warm-up activities follows.  Cadets should do 
these for five to seven minutes before vigorous exercise.  
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4.7.2. Slow jogging-in-place or walking for one to two minutes. This causes a 
gradual increase in the heart rate, blood pressure, circulation, and in- creases 
the temperature of the active muscles 
 
4.7.3. Slow joint rotation exercises (for example, arm circles, knee/ankle 
rotations) to gradually increase the joint's range of motion. Work each major 
joint for 5 to 10 seconds. 
 
4.7.4. Slow, static stretching of the muscles to be used during the upcoming 
activity. This will "loosen up" muscles and tendons so they can achieve 
greater ranges of motion with less risk of injury. Hold each stretch position for 
10 to 15 seconds, and do not bounce or bob. 
 
4.7.5. Callisthenic exercise, as described in Chapter 7, to increase the 
intensity level before the activity or conditioning period.  
 
4.7.6. Slowly mimic the activities to be performed. For example, lift a lighter 
weight to warm-up before lifting a heavier one. This helps prepare the 
neuromuscular path- ways, helping reduce the risk of injury. 
 

4.8.   The Cool-Down 
 

4.8.1. The following information explains the importance of cooling down and 
how to do it correctly.  
 
4.8.2. Do not stop suddenly after vigorous exercise, as this can be very 
dangerous. Gradually bring the body back to its resting state by slowly de- 
creasing the intensity of the activity. After running, for example, one should 
walk for one to two minutes. Stopping exercise suddenly can cause blood to 
pool in the muscles, thereby reducing blood flow to the heart and brain. This 
may cause fainting or abnormal rhythms in the heart, which could lead to 
serious complications.  
 
4.8.3. Repeat the stretches done in the warm-up to help ease muscle tension 
and any immediate feeling of muscle soreness. Be careful not to overstretch. 
The muscles are warm from activity and can possibly be overstretched to the 
point of injury. 
 
4.8.4. Hold stretches 30 seconds or more during the cool-down to improve 
flexibility. Use partner-assisted or PNF techniques, if possible.  
 
4.8.5. The cadet should not limit flexibility training to just the warm-up and 
cool-down periods. He should sometimes use an entire PT session on a 
"recovery" or "easy” training day to work on flexibility improvement. He may 
also work on it at home. Stretching is one form of exercise that takes very 
little time relative to the benefits gained. 



AFROTC MANUAL 36-202  44 

1 Oct 2003 

 
4.9. Rotation Exercises are used to gently stretch the tendons, ligaments, 
and muscles associated with a joint and to stimulate lubrication of the joint with 
synovial fluid. This may provide better movement and less friction in the joint. 
 
4.10. Common Stretching Exercises 
 

4.10.1. CAUTION: Some of these exercises may be difficult or too strenuous 
for unfit or medically limited cadets. Common sense should be used in 
selecting stretching exercises. 
 
4.10.2. STATIC STRETCHES. Assume all stretching positions slowly until 
you feel tension or slight discomfort.  Hold each position for at least 10 to 15 
seconds during the warm-up and cool-down. Developmental stretching to 
improve flexibility requires holding each stretch for 30 seconds or longer. 
 
4.10.3. Choose the appropriate stretch for the muscle groups, which you will 
be working.  
 
4.10.4. Passive stretching is done with the help of a partner or equipment. 
When stretching alone, using a towel may help the exerciser achieve a 
greater range of motion. 
 
4.10.5. Cadets can do PNF stretches for most major muscle groups.  PNF 
stretches use a series of contractions, done against a partner’s resistance, 
and relaxations.  Obtaining a safe stretch beyond the muscle’s normal length 
requires a partner’s assistance.  The following four steps provide general 
guidance as to how PNF stretches are done.  Both the exerciser and partner 
should follow these instructions:  

 
4.10.5.1. Assume the stretch position slowly with the partner’s help.  
 
4.10.5.2. Isometrically contract the muscles to be stretched. Hold the 
contraction for 5 to 10 seconds against the partner’s unyielding resistance. 
 
4.10.5.3. Relax. Next, contract the antagonistic muscles for 5 to 10 
seconds while the partner helps the exerciser obtain a greater stretch. 
 
4.10.5.4. Repeat this sequence three times, and try to stretch a little 
further each time. (Caution: The exerciser should not hold his breath. He 
should breathe out during each contraction. 

 
5. Body Composition  
 
5.1. Body composition, which refers to the body’s relative amounts of fat and 
lean body mass (organs, bones, muscles), is one of the five components of 
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physical fitness.  Good body composition is best gained through proper diet and 
exercise.  Examples of poor body composition are underdeveloped musculature 
or excessive body fat.  Being overweight (that is, overly fat) is the more common 
problem. 

 
5.1.1. Poor body composition causes problems for the Air Force.  Cadets 
with inadequate muscle development cannot perform as well as cadets with 
good body composition.  As a cadet gets fat, his ability to perform physically 
declines, and his risk of developing disease increases. Cadets with high 
percentages of body fat often have lower PFT scores than those with lower 
percentages.  Poor body composition, especially obesity, has a negative 
effect on appearance, self-esteem, and negatively influences attitude and 
morale. 
 
5.1.2. Air Force Instruction (AFI) 40-502, Weight and Body Fat Management 
Program addresses body composition standards, programs for the overly fat, 
and related administrative actions. 
 
5.1.3. The amount of fat on the body, when expressed as a percentage of 
total body weight, is referred to as the percent body fat. 

 
5.2.   Evaluation Methods 
 

5.2.1. The Air Force determines body fat percentage using the girth method. 
(This is described in AFI 40-502; Body composition is influenced by age, diet, 
fitness level, and genetic factors (gender and body type). The Air Force’s 
screening charts for height and weight (shown in AFI 40-502) make 
allowances for these differences.  A cadet whose weight exceeds the 
standard weight shown on the charts may not necessarily be over fat.  For 
example, some well-muscled athletes have body weights that far exceed the 
values for weight listed on the charts for their age, gender, and height.  Yet, 
only a small percentage of their total body mass may be fat.  In such cases, 
the lean body mass accounts for a large share of their total body composition, 
while only a small percentage of the total body mass is composed of fat. 
 
5.2.2. Cadets who do not meet the weight standards for their height and/or 
cadets whose appearance suggests that they have excessive fat are to be 
evaluated using the circumference (girth measurement) method described in 
AFI 40-502. 
 
5.2.3. A more accurate way to determine body composition is by hydrostatic 
or underwater weighing. However, this method is very time-consuming and 
expensive and usually done only at hospitals and universities.  Cadets who 
do not meet Air Force body fat standards are placed on formal, supervised 
weight (fat) loss programs as stipulated in AFI 40-502. Such programs include 
sensible diet and exercise regimens. 
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5.3.   Diet and Exercise 
 

5.3.1. A combination of exercise and diet is the best way to lose excessive 
body fat. Losing one to two pounds a week is a realistic goal that is best 
accomplished by reducing caloric intake and increasing energy expenditure. 
In other words, one should eat less and exercise more. Dieting alone can 
cause the body to believe it is being starved. In response, it tries to conserve 
its fat reserves by slowing down its metabolic rate and, as a result, it loses fat 
at a slower rate. 
 
5.3.2. Cadets must consume a minimum number of calories from all the 
major food groups, with the calories distributed over all the daily meals 
including snacks. This ensures an adequate consumption of necessary 
vitamins and minerals. A male cadet who is not under medical supervision 
when dieting requires a caloric intake of at least 1,500; women require at 
least 1,200 calories.  Cadets should avoid diets that fail to meet these criteria. 
 
5.3.3. Trying to lose weight with fad diets and devices or by skipping meals 
does not work for long-term fat loss, since weight lost through these practices 
is mostly water and lean muscle tissue, not fat.  Losing fat safely takes time 
and patience.  There is no quick and easy way to improve body composition. 
 
5.3.4. The cadet who diets and does not exercise loses not only fat but 
muscle tissue as well. This can negatively affect his physical readiness. Not 
only does exercise burn calories, it helps the body maintain its useful muscle 
mass, and it may also help keep the body’s metabolic rate high during dieting. 
 
5.3.5. Fat can only be burned during exercise if oxygen is used. Aerobic 
exercise, which uses lots of oxygen, is the best type of activity for burning fat. 
Aerobic exercises include jogging, walking, swimming, bicycling, cross-
country skiing, rowing, stair climbing, exercise to music, and jumping rope. 
Anaerobic activities, such as sprinting or lifting heavy weights, burn little, if 
any, fat. 
 
5.3.6. Exercise alone is not the best way to lose body fat, especially in large 
amounts. For an average-sized person, running or walking one mile burns 
about 100 calories. Because there are 3,500 calories in one pound of fat, he 
needs to run or walk 35 miles if pure fat were being burned.  In reality, fat is 
seldom the only source of energy used during aerobic exercise. Instead, a 
mixture of both fats and carbohydrates is used.  As a result, most people 
would need to run or walk over 50 miles to burn one pound of fat. 
 
5.3.7. A combination of proper diet and aerobic exercise is the proven way to 
lose excessive body fat. Local dietitians and nutritionists can help cadets who 
want to lose weight by suggesting safe and sensible diet programs. In 
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addition, the unit’s SO can design tailored exercise programs which will help 
cadets increase their caloric expenditure and maintain their lean body mass. 
 

6. Nutrition and Fitness 
 
6.1.  In addition to exercise, proper nutrition plays a major role in attaining and 
maintaining total fitness. Good dietary habits greatly enhance the ability of cadets 
to perform at their maximum potential.  A good diet alone, however, will not make 
up for poor health and exercise habits.  This chapter gives basic nutritional 
guidance for enhancing physical performance.  Cadets must know and follow the 
basic nutrition principles if they hope to maintain weight control as well as 
achieve maximum physical fitness, good health, and mental alertness. 
 
6.2.  Guidelines for Healthy Eating   
 

6.2.1. Eating a variety of foods and maintaining an energy balance are 
basic guidelines for a healthy diet. Good nutrition is not complicated for those 
who understand these dietary guidelines. 
 
6.2.2. To be properly nourished, cadets should regularly eat a wide variety 
of foods from the major food groups, selecting a variety of foods from within 
each group. A well-balanced diet provides all the nutrients needed to keep 
one healthy. 
 
6.2.3. Most healthy adults do not need vitamin or mineral supplements if 
they eat a proper variety of foods. There are no known advantages in 
consuming excessive amounts of any nutrient, and there may be risks in 
doing so. 
 
6.2.4. For cadets to get enough fuel from the food they eat and to obtain the 
variety of foods needed for nutrient balance, they should eat three meals a 
day. Even snacking between meals can contribute to good nutrition if the right 
foods are eaten. 
 
6.2.5. Another dietary guideline is to consume enough calories to meet 
one’s energy needs.  Weight is maintained as long as the body is in energy 
balance, that is, when the number of calories used equals the number of 
calories consumed. 
 
6.2.6. The most accurate way to control caloric intake is to control the size 
of food portions and thus the total amount of food ingested.  One can use 
standard household measuring utensils and a small kitchen scale to measure 
portions of foods and beverages.  Keeping a daily record of all foods eaten 
and physical activity done is also helpful. 
 



AFROTC MANUAL 36-202  48 

1 Oct 2003 

6.2.7. To estimate the number of calories you use in normal daily activity, 
multiply your body weight by 13 if you are sedentary, 14 if somewhat active, 
and 15 if moderately active. The result is a rough estimate of the number of 
calories you need to maintain your present body weight. You will need still 
more calories if you are more than moderately active. By comparing caloric 
intake with caloric expenditure, the state of energy balance (positive, 
balanced, or negative) can be determined. 
 
6.2.8. Avoiding an excessive intake of fats is another fundamental dietary 
guideline. A high intake of fats, especially saturated fats and cholesterol, has 
been associated with high levels of blood cholesterol. 
 
6.2.9. The blood cholesterol level in most Americans is too high. Reducing 
both body fat and the amount of fat in the diet can lower blood cholesterol 
levels.  Lowering elevated blood cholesterol levels reduces the risk of 
developing coronary artery disease (CAD) and of having a heart attack. CAD, 
a slow, progressive disease, results from the clogging of blood vessels in the 
heart. Good dietary habits help reduce the likelihood of developing CAD. 
 
6.2.10. It is recommended that all persons over the age of two should reduce 
their fat intake to 30 percent or less of their total caloric intake. The current 
national average is 38 percent. In addition, we should reduce our intake of 
saturated fat to less than 10 percent of the total calories consumed. We 
should increase our intake of polyunsaturated fat, but to no more than 10 
percent of our total calories.  Finally, we should reduce our daily cholesterol 
intake to 300 milligrams or less. 
 

6.3.   Concerns for Optimal Physical Performance 
 

6.3.1. Carbohydrates, in the form of glycogen (a complex sugar), are the 
primary fuel source for muscles during short-term, high-intensity activities. 
Repetitive, vigorous activity can use up most of the carbohydrate stores in the 
exercised muscles. 
 
6.3.2. The body uses fat to help provide energy for extended activities such 
as a one-hour run.  Initially, the chief fuel burned is carbohydrates, ‘but as the 
duration increases, the contribution from fat gradually increases.  The 
intensity of the exercise also influences whether fats or carbohydrates are 
used to provide energy.  Very intense activities use more carbohydrates.  
Examples include weight training and the PFT sit-up and push-up events. 
 
6.3.3. Eating foods rich in carbohydrates helps maintain adequate muscle-
glycogen reserves while sparing amino acids (critical building-blocks needed 
for building proteins).  At least 50 percent of the calories in the diet should 
come from carbohydrates.  Individual caloric requirements vary, depending on 
body size, sex, age, and training mission.  Foods rich in complex 
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carbohydrates (for example, pasta, rice, whole wheat bread, potatoes) are the 
best sources of energy for active cadets 
 
6.3.4. Because foods eaten one to three days before an activity provide part 
of the fuel for that activity, it is important to eat foods every day that are rich in 
complex carbohydrates.  It is also important to avoid simple sugars, such as 
candy, up to 60 minutes before exercising, because they can lead to low 
blood sugar levels during exercise. 
 
6.3.5. Cadets often fail to drink enough water, especially when training in the 
heat.  Water is an essential nutrient that is critical to optimal physical 
performance. It plays an important role in maintaining normal body 
temperature. The evaporation of sweat helps cool the body during exercise.  
As a result, water lost through sweating must be replaced or poor 
performance, and possibly injury, can result. Sweat consists primarily of water 
with small quantities of minerals like sodium.  Cool, plain water is the best 
drink to use to replace the fluid lost as sweat.  Cadets should drink water 
before, during, and after exercise to prevent dehydration and help enhance 
performance. Sports drinks, which are usually simple carbohydrates (sugars) 
and electrolytes dissolved in water, are helpful under certain circumstances.  
There is evidence that solutions containing up to 10 percent carbohydrate will 
enter the blood fast enough to deliver additional glucose to the active 
muscles. This can improve endurance. 
 
6.3.6. During prolonged periods of exercise (1.5+ hours) at intensities over 50 
percent of heart rate reserve, one can benefit from periodically drinking sports 
drinks with a concentration of 5 to 10 percent carbohydrate.  Cadets on 
extended warrior runs can also benefit from drinking these types of glucose-
containing beverages.  During intense training, these beverages can provide 
a source of carbohydrate for working muscles.  On the other hand, drinks that 
exceed levels of 10 percent carbohydrate, as do regular soda pops and most 
fruit juices, can lead to abdominal cramps, nausea, and diarrhea. Therefore, 
these drinks should be used with caution during intense endurance training 
and other similar activities. 
 
6.3.7. Many people believe that body builders need large quantities of protein 
to promote better muscle growth. The primary functions of protein are to build 
and repair body tissue and to form enzymes. Protein is believed to contribute 
little, if any, to the total energy requirement of heavy resistance exercises. 
The recommended dietary allowance of protein for adults is 0.8 grams per 
kilogram of body weight. Most people meet this level when about 15 percent 
of their daily caloric intake comes from protein.  
 
6.3.8. During periods of intense aerobic training, one’s need for protein might 
be somewhat higher (for example, 1.0 to 1.5 grams per kilogram of body 
weight per day). Weight lifters, who have a high proportion of lean body mass, 



AFROTC MANUAL 36-202  50 

1 Oct 2003 

can easily meet their protein requirement with a well-balanced diet which has 
15 to 20 percent of its calories provided by protein. Recent research suggests 
that weight trainers may need no more protein per kilogram of body weight 
than average, non-athletic people. Most Americans routinely consume these 
levels of protein, or more. The body converts protein consumed in excess of 
caloric needs to fat and stores it in the body. 

 
7. Circuit Training and Exercise Drills 
 
7.1.  This chapter gives commanders and trainers guidance in designing and 
using exercise circuits.  It describes callisthenic exercises for developing 
strength, endurance, coordination, and flexibility.  It also describes conditioning 
drills and grass drills and should be regularly included in the unit’s physical 
fitness program. Circuit training is a term associated with specific training 
routines. Commanders with a good understanding of the principles of circuit 
training may apply them to a wide variety of training situations and environments. 
 
7.2.  Circuits 
 

7.2.1. A circuit is a group of stations or areas where specific tasks or 
exercises are performed.  The task or exercise selected for each station and 
the arrangement of the stations is determined by the objective of the circuit.  
Circuits are designed to provide exercise to groups of cadets at intensities, 
which suit each person’s fitness level. Circuits can promote fitness in a broad 
range of physical and motor fitness areas. These include CR endurance, 
muscular endurance, strength, flexibility, and speed. Circuits can also be 
designed to concentrate on sports skills, cadets’ common tasks, or any 
combination of these. 
 
7.2.2. In addition, circuits can be organized to exercise all the fitness 
components in a short period of time. A little imagination can make circuit 
training an excellent addition to a unit’s total physical fitness program.  At the 
same time, it can provide both fun and a challenge to cadets’ physical and 
mental abilities. Almost any area can be used, and any number of cadets can 
exercise for various lengths of time. 

 
7.3.  Types Of Circuits. The two basic types of circuits are the free circuit and 
the fixed circuit.  Each has distinct advantages. 
 

7.3.1. Free Circuit. In a free circuit, there is no set time for staying at each 
station, and no signal is given to move from one station to the next.  Cadets 
work at their own pace, doing a fixed number of repetitions at each station.  
Progress is measured by the time needed to complete a circuit.  Because 
cadets may do incomplete or fewer repetitions than called for to reduce this 
time, the quality and number of the repetitions done should be monitored.  
Aside from this, the free circuit requires little supervision. 
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7.3.2. Fixed Circuit. In a fixed circuit, a specific length of time is set for each 
station.  The time is monitored with a stopwatch, and cadets rotate through 
the stations on command. There are three basic ways to increase the 
intensity or difficulty of a fixed circuit:  

 
7.3.2.1. Keep the time for completion the same, but increase the number 
of repetitions.  
 
7.3.2.2. Increase the time per station along with the number of repetitions.  
 
7.3.2.3. Increase the number of times cadets go through the circuit. 

 
7.4.  Variables In Circuit Training. Several variables in circuit training must be 
considered.  These include the time; number of stations; number of cadets; 
number of times the circuit is completed, and sequence of stations. 

 
7.4.1. Time. One of the first things to consider is how long it should take to 
complete the circuit.  When a fixed circuit is run, the time at each station 
should always be the same to avoid confusion and help maintain control.  
Consider also the time it takes to move from one station to the next.  Further, 
allow from five to seven minutes both before and after running a circuit for 
warming up and cooling down, respectively. 
 
7.4.2. Number of Stations. The objective of the circuit and time and 
equipment available strongly influence the number of stations.  A circuit 
geared for a limited objective (for example, developing lower-body strength) 
needs as few as six to eight stations.  On the other hand, circuits to develop 
both strength and CR fitness may have as many as 20 stations. 
 
7.4.3. Number of Cadets. If there are 10 stations and 40 cadets to be trained, 
the cadets should be divided into 10 groups of four each.  Each station must 
then be equipped to handle four cadets.  For example, in this instance a rope 
jumping station must have at least four jump ropes.  It is vital in a free circuit 
that no cadet stands around waiting for equipment.  Having enough 
equipment reduces bottlenecks, slowdowns, and poor results. 
 
7.4.4. Number of Times a Circuit is completed. To achieve the desired 
training effect, cadets may have to repeat the same circuit several times.  For 
example, a circuit may have ten stations.  Cadets may run through the circuit 
three times, exercising for 30 seconds at each station, and taking 15 seconds 
to move between stations.  The exercise time at each station may be reduced 
to 20 seconds the second and third time through.  The whole workout takes 
less than 45 minutes including warm-up and cool-down.  As cadets become 
better conditioned, exercise periods may be increased to 30 seconds or 
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longer for all three rotations.  Another option is to have four rotations of the 
circuit. 
 
7.4.5. Sequence of Stations. Stations should be arranged in a sequence that 
allows cadets some recovery time after exercising at strenuous stations. 
Difficult exercises can be alternated with less difficult ones. After the warm-
up, cadets can start a circuit at any station and still achieve the objective by 
completing the full circuit. 

 
7.5. Designing A Circuit. The designer of a circuit must consider many factors.  
The six steps below cover the most important aspects of circuit development. 
 

7.5.1. Determine Objectives. The designer must consider specific parts of 
the body and as the components of fitness on which cadets need to 
concentrate.  For example, increasing muscular strength may be the primary 
objective, while muscular endurance work may be secondary. On the other 
hand, improving cardio respiratory endurance may be the top priority.  The 
designer must first identify the training objective in order to choose the 
appropriate exercises. 

 
7.5.2. Select the Activities. The circuit designer should list all the exercises 
or activities that can help meet the objectives. Then he should look at each 
item on the list and ask the following questions:  

 
 

7.5.2.1. Will equipment be needed? Is it available? 
 
7.5.2.2. Will supervision be needed? Is it available? 
 
7.5.2.3. Are there safety factors to consider? 
 
7.5.2.4. Answering these questions helps the designer decide which 
exercises to use.  He can choose from the exercises, callisthenic, 
conditioning drills, and grass drills described in this chapter.  However, he 
should not limit the circuit to only these activities. Imagination and field 
expediency are important elements in developing circuits that hold the 
interest of cadets. 

 
7.5.3. Arrange the Stations. A circuit usually has 8 to 12 stations, but it may 
have as many as 20.  After deciding how many stations to include, the 
designer must decide how to arrange them.  For example, in a circuit for 
strength training, the same muscle group should not be exercised at 
consecutive stations. 

 
7.5.3.1. One approach is to alternate “pushing” exercises with “pulling” 
exercises, which involve movement at the same joint(s). For example, in a 
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strength training circuit, exercisers may follow the pushing motion of a 
bench press with the pulling motion of the seated row.  This could be 
followed by the pushing motion of the overhead press, which could be 
followed by the pulling motion of the lat pull-down. Another approach 
might be to alternate between upper and lower body exercises. 
 
7.5.3.2. By not exercising the same muscle group twice in a row, each 
muscle has a chance to recover before it is used in another exercise. If 
some exercises are harder than others, cadets can alternate hard 
exercises with easier ones. The choice of exercises depends on the 
objectives of the circuit. 

 
7.5.4. Select the Training Sites. Circuits may be conducted outdoors or 
indoors.  If the designer wants to include running or jogging a certain distance 
between stations, he may do this in several ways.  In the gymnasium, cadets 
may run five laps or for 20 to 40 seconds between stations.  Outdoors, they 
may run laps or run between spread-out stations if space is available.  
However, spreading the stations too far apart may cause problems with 
control and supervision. 
 
7.5.5. Prepare a Sketch. The designer should draw a simple sketch that 
shows the location of each station in the training area.  The sketch should 
include the activity and length of time at each station, the number of stations, 
and all other useful information. 
 
7.5.6. Lay Out the Stations. The final step is to lay out the stations, which 
should be numbered and clearly marked by signs or cards.  In some cases, 
instructions for the stations are written on the signs. The necessary 
equipment is placed at each station. 

 
7.5.6.1. Cadets should work at each station 45 seconds and have 15 
seconds to rotate to the next station.  
 
7.5.6.2. Calisthenics can be used to exercise most of the major muscle 
groups of the body.  They can help develop coordination, CR and 
muscular endurance, flexibility, and strength.  Poorly coordinated cadets, 
however, will derive the greatest benefit from many of these exercises. 
 
7.5.6.3. Although calisthenics have some value when included in a CR 
circuit or when exercising to music, for the average cadet, calisthenics 
such as the bend and reach, squat bender, lunge, knee bender, and side-
straddle hop can best be used in the warm-up and cool-down periods.  
Exercises such as the push-up, sit-up, parallel bar dip, and chin-up/pull-
up, on the other hand, can effectively be used in the conditioning period to 
develop muscular endurance or muscular strength.  All modifications 
should be strictly adhered to. 
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7.5.6.4. Few exercises are inherently unsafe.  Nonetheless, some people, 
because of predisposing conditions or injuries, may find certain exercises 
less safe than others.  Leaders must consider each of their cadet’s 
physical limitations and use good judgment before letting a cadet perform 
these exercises.  However, for the average cadet who is of sound body, 
following the directions written below will produce satisfactory results with 
a minimum risk of injury. 
 
7.5.6.5. Finally, some of the calisthenics listed below may be done in 
cadence. These calisthenics are noted, and directions are provided below 
with respect to the actions and cadence. When doing exercises at a 
moderate cadence, use 80 counts per minute. With a slow cadence, use 
50 counts per minute unless otherwise directed. 

 
7.6. Safety Factor. While injury is always possible in any vigorous physical 
activity, few callisthenic exercises are really unsafe or dangerous. The keys to 
avoiding injury while gaining training benefits are using correct form and intensity. 
Also, cadets with low fitness levels, such as trainees, should not do the advanced 
exercises highly fit cadets can do.  For example, with the lower back properly 
supported, flutter kicks are an excellent way to condition the hip flexor muscles. 
However, without support the possibility of straining the lower back increases.  It 
is not sensible to have new cadets do multiple sets of flutter kicks because they 
probably are not conditioned for them.  On the other hand, a conditioned cadet 
squadron may use multiple sets of flutter’ kicks with good results. 
 

7.6.1. The key to doing callisthenic exercises safely is to use common sense.  
Also, ballistic (that is, quick-moving) exercises that combine rotation and 
bending of the spine increase the risk of back injury and should be avoided. 
This is especially true if someone has had a previous injury to the back. If this 
type of action is performed, slow stretching exercises, not conditioning drills 
done to cadence, should be used. 
 
7.6.2. Some cadets may complain of shoulder problems resulting from rope 
climbing, horizontal ladder, wheelbarrow, and crab-walk exercises. These 
exercises are beneficial when the cadet is fit and he does them in a regular, 
progressive manner.  However, a certain level of muscular strength is needed 
to do them safely.  Therefore, cadets should progressively train to build up to 
these exercises. Using such exercises for unconditioned cadets increases the 
risk of injury and accident. 

 
7.7. Progression and Recovery. Other important principles for avoiding injury 
are progression and recovery. Programs that try to do too much too soon invite 
problems.  The day after a “hard” training day, if cadets are working the same 
muscle groups and/or fitness components, they should work them at a reduced 
intensity to minimize stress and permit recovery. 
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7.7.1. The best technique is to train alternate muscle groups and/or fitness 
components on different days. For example, if the Monday-Wednesday- Friday 
(M-W-F) training objective is CR fitness, cadets can do ability group running at 
THR with some light calisthenics and stretching.  If the Tuesday-Thursday (T-Th) 
objective is muscular endurance and strength, cadets can benefit from doing 
partner- resisted exercises followed by a slow run. To ensure balance and 
regularity in the program, the next week should have muscle endurance and 
strength development on M-W-F and training for CR endurance on T-Th. Such a 
program has variety, develops all the fitness components, and follows the seven 
principles of exercise while, at the same time; it minimizes injuries caused by 
overuse. 
 
7.7.2. Leaders should plan PT sessions to get a positive training effect, not to 
conduct “gut checks.” They should know how to correctly do all the exercises in 
their program and teach their cadets to train using good form to help avoid 
injuries. 
 
7.8.   Key Points for Safety. Doing safe exercises correctly improves a cadet’s 
fitness with a minimum risk of injury. The following are key points for ensuring 
safety during stretching and callisthenic exercises: 
 

7.8.1. Stretch slowly and without pain and unnatural stress to a joint. Use 
static (slow and sustained) stretching for warming up, and for cooling down 
use ballistic (bouncy or jerky) stretching movements. 
 
7.8.2. Do not allow the angle formed by the upper and lower legs to become 
less than 90 degrees when the legs are bearing weight. A combination of 
spinal rotation and bending should generally be avoided. However, if done, 
use only slow, controlled movements with little or no extra weight. 
 
7.8.3. Leaders must be aware of the variety of methods they may use to 
attain their physical training goals. The detachment’s Safety Observer is to 
provide safe, effective training methods and answer questions about training 
techniques. 

 
7.9. Conditioning Drills. Some large units prefer to use sets of callisthenic 
exercises as part of their PT sessions. The drills are designed to be done 
progressively and are intended to supplement muscular strength and endurance 
training sessions. 

 
7.9.1. Leaders can mix the exercises to provide greater intensity, based on 
the fitness level of the cadets being trained. However, they should choose 
and sequence them to alternate the muscle groups being worked. Cadets 
should do each exercise progressively from 15 to 40 or more repetitions (20 
to 60 seconds for timed sets) based on their level of conditioning.  
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7.9.2. They may also do each exercise in cadence unless timed sets are 
specified. For timed sets, cadets do as many repetitions of an exercise as 
possible in the allowed time. Using timed sets; both the well conditioned and 
less-fit cadets can work themselves to their limits. 

 
7.10. Grass Drills. Performing grass drills can improve CR endurance, help 
develop muscular endurance and strength, and speed up reaction time.  Since 
these drills are extremely strenuous, they should last for short periods (30 to 45 
seconds per exercise). The two drills described here each have four exercises. 
Leaders can develop additional drills locally. The cadets should do a warm-up 
before performing the drills and do a cool-down afterward.  
 

7.10.1. The instructor does all the activities so that he can gauge the 
intensity of the session. The commands for grass drills are given in rapid 
succession without the usual preparatory commands. To prevent confusion, 
commands are given sharply to distinguish them from comments or words of 
encouragement. 
 
7.10.2. As soon as the cadets are familiar with the drill, they do all the 
exercises as vigorously and rapidly as possible, and they do each exercise 
until the next command is given. Anything less than a top-speed performance 
decreases the effectiveness of the drills.  Once the drills start, cadets do not 
have to resume the position of attention.  The instructor uses the command 
“Up” to halt the drill for instructions or rest. At this command, cadets assume a 
relaxed, standing position. 
 
7.10.3. Grass drills can be done in a short time.  For example, they may be 
used when only a few minutes are available for exercise or when combined 
with another activity.  Sometimes, if time is limited, they are a good substitute 
for running. 
 
7.10.4. Most movements are done in place. The extended-rectangular 
formation is best for a flight- or squadron-sized unit. The circle formation is 
more suitable for element- or detail-sized groups. 
 
7.10.5. When cadets are starting an exercise program, a 10- to 15-minute 
workout may be appropriate.  Progression is made by a gradual increase in 
the time devoted to the drills. As the fitness of the cadets improves, the times 
should be gradually lengthened to 20 minutes.  The second drill is harder than 
the first. Therefore, as cadets progress in the first drill, the instructor should 
introduce the second. If he sees that the drill needs to be longer, he can 
repeat the exercises or combine the two drills.  
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7.11. Starting Positions.  After the warm-up, bring the cadets to a position of 
ATTENTION. The drills begin with the command GO. Other basic commands are 
FRONT, BACK, and STOP.  

 
7.11.1. ATTENTION: The position of attention is describes in AF Manual 36-
2203, Drill and Ceremonies. 
 
7.11.2. GO: This involves running in place at top speed on the balls of the 
feet. The cadet raises his knees high, pumps his arms, and bends forward 
slightly at the waist.  
 
7.11.3. FRONT The cadet lies prone with elbows bent and palms directly 
under the shoulders as in the down position of the push up. The legs are 
straight and together with the head toward the instructor.  
 
7.11.4. BACK: The cadet lies flat on his back with his arms extended along 
his sides and his palms facing down ward. His legs are straight and together; 
his feet face the instructor.  
 
7.11.5. STOP The cadet assumes the stance of a football lineman with feet 
spread and staggered. His left arm is across his left thigh; his right arm is 
straight. His knuckles are on the ground; his head is up, and his back is 
roughly parallel to the ground. 
 

7.11.5.1. To assume the FRONT or BACK position from the standing GO 
or STOP positions, the cadet changes positions vigorously and rapidly. To 
change from the FRONT to the BACK position, the cadet does the 
following: 

 
7.11.5.1.1. Takes several short steps to the right or left. Lifts his arm 
on the side toward which his feet move.  
 
7.11.5.1.2. Thrusts his legs vigorously to the front.  

 
7.11.5.2. To change from the BACK to the FRONT position, the cadet sits 
up quickly. He places both hands on the ground to the right or left of his 
legs. He takes several short steps to the rear on the side opposite his 
hands. When his feet are opposite his hands, he thrusts his legs 
vigorously to the rear and lowers his body to the ground.  

 
7.12. Grass Drill One. Exercises for grass drill one are described below. 
 

7.12.1. Bouncing Ball. From the FRONT position, push up and support the 
body on the hands (shoulder-width apart) and feet.  Keep the back and legs 
generally in line and the knees straight.  Bounce up and down in a series of 
short, simultaneous, upward springs from the hands, hips, and feet.  
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7.12.2. Supine Bicycle. From the BACK position, flex the hips and knees.  
Place the palms directly on top of the head, and interlace the fingers.  Bring 
the knee of one leg upward toward the chest.  At the same time, curl the trunk 
and head upward while touching the opposite elbow to the elevated knee.  
Repeat with the other leg and elbow.  Continue these movements as opposite 
legs and arms take turns. 
 
7.12.3. Knee Bender. From the position of ATTENTION, do half-knee bends 
with the feet in line and the hands at the sides. Make sure the knees do not 
bend to an angle less than 90 degrees. 
 
7.12.4. Roll Left and Right. From the FRONT position, continue to roll in the 
direction commanded until another command is given. Then, return to the 
FRONT position.  

 
7.13. Grass Drill Two. Exercises for grass drill two are described below. The 
Swimmer From the FRONT position, extend the arms forward. Move the right 
arm and left leg up and down; then, move the left arm and right leg up and down. 
Continue in an alternating manner. 
 

7.13.1. Bounce and Clap Hands. The procedure is almost the same as for 
the bouncing ball in grass drill one. However, while in the air, clap the hands. 
This action requires a more vigorous bounce or spring. The push-up may be 
substituted for this exercise. 
 
7.13.2. Leg Spreader. From the BACK position, raise the legs until the heels 
are no higher than six inches off the ground. Spread the legs apart as far as 
possible, and then put them back together. Keep the head off the ground. 
Throughout, place the hands under the upper part of the buttocks, and slightly 
bend the knees to ease pressure on the lower back. Open and close the legs 
as fast as possible. The curl-up may be substituted for this exercise. 
 
7.13.3. Forward Roll. From the STOP position, place both hands on the 
ground, tuck the head, and roll forward. Keep the head tucked while rolling. 
 
7.13.4. Stationary Run. From the position of ATTENTION, start running in 
place at the GO command by lifting the left foot first. Follow the instructor as 
he counts two repetitions of cadence. For example, “One, two, three, four; 
one, two, three, four.” The instructor then gives informal commands such as 
the following: “Follow me,” “Run on the toes and balls of your feet,” “Speed it 
up,” “Increase to a sprint, raise your knees high, lean forward at your waist, 
and pump your arms vigorously,” and “Slow it down.” 
 

7.14. To halt the exercise, the instructor counts two repetitions of cadence as 
the left foot strikes the ground: “One, two, three, four, one, two, three, HALT.” 
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8. Environmental Considerations 
 
8.1   In today’s Air Force, airmen may deploy anywhere in the world.  They may 
go into the tropical heat of Central America, the deserts of the Middle East, the 
frozen tundra of Alaska, or the rolling hills of Western Europe.  Each environment 
presents unique problems concerning airmen’s physical performance.  
Furthermore, physical exertion in extreme environments can be life threatening.  
While recognizing such problems are important, preventing them is even more 
important.  This requires an understanding of the environmental factors that 
affect physical performance and how the body responds to those factors.   
 
8.2. Temperature Regulation. The body constantly produces heat, especially 
during exercise.  To maintain a constant normal temperature, it must pass this 
heat on to the environment.  Life-threatening circumstances can develop if the 
body becomes too hot or too cold.  Body temperature must be maintained within 
fairly narrow limits, usually between 74 and 110 degrees Fahrenheit.  However, 
hypothermia and heat injuries can occur within much narrower limits.  Therefore, 
extreme temperatures can have a devastating effect on the body’s ability to 
control its temperature. 
 

8.2.1. Overheating is a serious threat to health and physical performance.  
During exercise, the body can produce heat at a rate 10 to 20 times greater 
than during rest.  To survive, it must get rid of the excess heat. 
 
8.2.2. The four ways in which the body can gain or lose heat are the 
following: 

 
8.2.2.1. Conduction - the transfer of heat from a warm object to a cool one 
that is touching it (Warming boots by putting them on is an example). 
 
8.2.2.2. Convection - the transfer of heat by circulation or movement of air 
(Using a fan on a hot day is an example). 
 
8.2.2.3. Radiation - the transfer of heat by electromagnetic waves (Sitting 
under a heat lamp is an example). 
 
8.2.2.4. Evaporation - the transfer of heat by changing a liquid into a gas 
(Evaporating sweat cooling the skin is an example). 

 
8.2.3. Heat moves from warm to cool areas.  During exercise, when the body 
is extremely warm, heat can be lost by a combination of the four methods.  
Sweating, however, is the body’s most important means for heat loss, 
especially during exercise.  Any condition that slows or blocks the transfer of 
heat from the body by evaporation causes heat storage, which results in an 
increase in body temperature. 
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8.2.4. The degree to which evaporative cooling occurs is also directly related 
to the air’s relative humidity (a measure of the amount of water vapor in the 
air).  When the relative humidity is 100 percent, the air is completely saturated 
at its temperature.  No more water can evaporate into the surrounding air.  As 
a result, sweat does not evaporate, no cooling effect takes place, and the 
body temperature increases.  This causes even more sweating.  During 
exercise in the heat, sweat rates of up to two quarts per hour are not 
uncommon.  If the lost fluids are not replaced, dehydration can occur.  This 
condition, in turn, can result in severe heat injuries. 
 
8.2.5. Thus, in hot, humid conditions when a cadet’s sweat cannot evaporate, 
there is no cooling effect through the process of evaporation.  High relative 
humidities combined with high temperatures can cause serious problems. 

 
8.3.  Heat Injuries and Symptoms. The following are common types of heat 
injuries and their symptoms. 
 

8.3.1. Heat cramps - muscles cramps of the abdomen, legs, or arms. 
 
8.3.2. Heat exhaustion - headache, excessive sweating, dizziness, nausea, 
clammy skin. 
 
8.3.3. Heat stroke - hot, dry skin, cessation of sweating, rapid pulse, mental 
confusion, unconsciousness. 
 
8.3.4. To prevent heat injuries while exercising, trainers must adjust the 
intensity to fit the temperature and humidity.  They must ensure that cadets 
drink enough water before and during the exercise session.  Body weight is a 
good gauge of hydration.  If rapid weight loss occurs, dehydration should be 
suspected.  Plain water is the best replacement fluid to use.  Highly 
concentrated liquids such as soft drinks and those with high sugar content 
may hurt the cadet’s performance because they slow the absorption of water 
from the stomach. 
 
8.3.5. To prevent heat injuries, the following hydration guidelines should be 
used: 
 

8.3.5.1. Type of drink water (45 to 55 degrees F). 
 
8.3.5.2. Before the activity: drink 13 to 20 ounces at least 30 minutes 
before. 
 
8.3.5.3. During the activity: drink 3 to 6 ounces at 15 to 30 minute 
intervals. 
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8.3.5.4. After the activity: drink to satisfy thirst, and then drink a little more. 
 

8.4. Acclimatization to Hot, Humid Environments. Adapting to differing 
environmental conditions is called acclimatization.  Cadets who are newly 
introduced to a hot, humid climate and are moderately active in it can acclimatize 
in 8 to 14 days.  Cadets who are sedentary take much longer.  Until they are 
acclimatized, cadets are much more likely to develop heat injuries. 
 

8.4.1. A cadet’s ability to perform effectively in hot, humid conditions depends 
on both his acclimatization and level of fitness.  The degree of heat stress 
directly depends on the relative workload.  When two cadets do the same 
task, the heat stress is less for the cadet who is in better physical condition, 
and his performance is likely to be better.  Therefore, it is important to 
maintain high levels of fitness. 
 
8.4.2. Increased temperatures and humidity cause increased heart rates.  
Consequently, it takes much less effort to elevate the heart rate into the 
training zone, but the training effect is the same.  These facts underscore the 
need to use combat-development running and to monitor heart rates when 
running, especially in hot, humid conditions. 
 
8.4.3. Some important changes occur as a result of acclimatization to a hot 
climate.  The following physical adaptations help the body cope with a hot 
environment: 

 
8.4.3.1. Sweating occurs at a lower body temperature. 
 
8.4.3.2. Sweat production is increased. 
 
8.4.3.3. Blood volume is increased. 
 
8.4.3.4. Heart rate is less at any given work rate. 
 

8.5. Exercising in Cold Environments. Contrary to popular belief, there are 
few real dangers in exercising at temperatures well below freezing.  Since the 
body produces large amounts of heat during exercise, it has little trouble 
maintaining a normal temperature.  There is no danger of freezing the lungs.  
However, without proper precautions, hypothermia, frostbite, and dehydration 
can occur. 
 
8.6. Hypothermia. If one's core temperature drops below normal, the body's 
ability to regulate its temperature can become impaired or lost.  This condition is 
called hypothermia.  It develops because the body cannot produce heat as fast 
as it is losing it.  This can lead to death.  The chance of a cadet becoming 
hypothermic is a major threat any time he is exposed to the cold. 
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8.6.1. Some symptoms of hypothermia are shivering, loss of judgment, slurred 
speech, drowsiness, and muscle weakness. 
 

8.6.1.1. During exercise in the cold, people usually produce enough heat 
to maintain normal body temperature.  As they get fatigued, however, they 
slow down and their bodies produce less heat.  Also, people often 
overdress for exercise in the cold.  This makes the body sweat.  The 
sweat dampens the clothing next to the skin making it a good conductor of 
heat.  The combination of decreased heat production and increased heat 
loss can cause a rapid onset of hypothermia. 

 
8.6.2. FROSTBITE. Frostbite is the freezing of body tissue.  It commonly 
occurs in body parts located away from the core and exposed to the cold 
such as the nose, ears, feet, hands, and skin.  Severe cases of frostbite may 
require amputation. 

 
8.6.2.1. Factors that lead to frostbite are cold temperatures combined with 
windy conditions.  The wind has a great cooling effect because it causes 
rapid convective heat transfer from the body.  For a given temperature, the 
higher the wind speed, the greater the cooling effect. 
 
8.6.2.2. A person’s movement through the air creates an effect similar to 
that caused by wind.  Riding a bicycle at 15 mph is the same as standing 
in a 15- mph wind.  If, in addition, there is a 5-mph headwind, the overall 
effect is equivalent to a 20-mph wind.  Therefore, an exercising cadet 
must be very cautious to avoid getting frostbite.  Covering exposed parts 
of the body will substantially reduce the risks. 

 
8.6.3. Dehydration can result from losing body fluids faster than they are 
replaced.  Cold environments are often dry, and water may be limited.  As a 
result, cadet may in time become dehydrated.  While operating in extremely 
cold climates, trainers should check the body weights of the cadets regularly 
and encourage them to drink liquids whenever possible. 

 
8.7. Acclimatization to High Altitudes. Elevations below 5,000 feet have little 
noticeable effect on healthy people.  However, at higher elevations the 
atmospheric pressure is reduced, and the body tissues get less oxygen.  This 
means that cadets cannot work or exercise as well at high altitudes.  The limiting 
effects of high elevation are often most pronounced in older personnel and 
persons with low levels of fitness. 
 

8.7.1. Due to acclimatization, the longer a cadet remains at high altitude, the 
better his performance becomes.  Generally, however, he will not perform as 
well as at sea level and should not be expected to.  For normal activities, the 
time required to acclimatize depends largely on the altitude.  In order to insure 
that cadets who are newly assigned to altitudes above 5,000 feet are not at a 
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disadvantage, it is recommended that at least 10 days of acclimatization, 
including regular physical activity, be permitted before they are administered 
an official AFROTC PFT. 
 
8.7.2. Before acclimatization is complete, people at high altitudes may suffer 
acute mountain sickness.  This includes such symptoms as headache, rapid 
pulse, nausea, loss of appetite, and an inability to sleep.  The primary 
treatment is further acclimatization or returning to a lower altitude. 
 
8.7.3. Once cadets are acclimatized to altitudes above 5,000 feet, de-
acclimatization will occur if they spend 14 or more days at lower altitudes.  
For this reason, cadets should be permitted twice the length of their absence, 
not to exceed 30 days, to reacclimatize before being required to take an 
official AFROTC PFT. A period of 30 days is adequate for any given re-
acclimatization. 

 
8.8. Air Pollution and Exercise. Pollutants are substances in the environment 
that lower the environment’s quality.  Originally, air pollutants were thought to be 
only byproducts of the industrial revolution.  However, many pollutants are 
produced naturally.  For example, volcanoes emit sulfur oxides and ash, and 
lightning produces ozone. 
 

8.8.1. There are two classifications of air pollutants - primary and secondary.  
Primary pollutants are produced directly by industrial sources.  These include 
carbon monoxide (CO), sulfur oxides (SO), hydrocarbons, and particulate 
(ash).  Secondary pollutants are created by the primary pollutant’s interaction 
with the environment.  Examples of these include ozone (03), aldehydes, and 
sulfates.  Smog is a combination of primary and secondary pollutants. 
 
8.8.2. Some pollutants have negative effects on the body.  For example, 
carbon monoxide binds to hemoglobin in the red blood cells and reduces the 
amount of oxygen carried in the blood.  Ozone and the oxides irritate the air 
passageways in the lungs, while other pollutants irritate the eyes. 
 
8.8.3. When exercisers in high-pollution areas breathe through the mouth, 
the nasal mucosa’s ability to remove impurities is bypassed, and many 
pollutants can be inhaled.  This irritates the respiratory tract and makes the 
person less able to perform aerobically. 

 
9. Injuries 
 
9.2. Injuries are not an uncommon occurrence during intense physical training.  
It is, nonetheless, a primary responsibility of all leaders to minimize the risk of 
injury to cadets.  Safety is always a major concern. 
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9.2.1. Most injuries can be prevented by designing a well-balanced PT 
program that does not overstress any body parts, allows enough time for 
recovery, and includes a warm-up and cool-down.  Using strengthening 
exercises and soft, level surfaces for stretching and running also helps 
prevent injuries.  If, however, injuries do occur, they should be recognized 
and properly treated in a timely fashion.  If a cadet suspects that he is injured, 
he should stop what he is doing, report the injury, and seek medical help. 
 
9.2.2. Many common injuries are caused by overuse, that is, cadets often 
exercise too much and too often and with too rapid an increase in the 
workload.  Most overuse injuries can be treated with rest, ice, compression, 
and elevation (RICE).  Following any required first aid, health-care personnel 
should evaluate the injured cadet. 

 
9.3. Typical Injuries Associated with Physical Training. Common injuries 
associated with exercise are the following: 
 

9.3.1. Abrasion (strawberry) - the rubbing off of skin by friction. 
 
9.3.2. Dislocation - “the displacement of one or more bones of a joint from 
their natural positions. 
 
9.3.3. Hot spot - a hot or irritated feeling of the skin that occurs just before a 
blister, forms.  These can be prevented by using petroleum jelly over friction-
prone areas. 
 
9.3.4. Blister - a raised spot on the skin filled with liquid.  These can 
generally be avoided by applying lubricants such as petroleum jelly to areas 
of friction, keeping footwear (socks, shoes, boots) in good repair, and wearing 
the proper size of boot or shoe. 
 
9.3.5. Shin splints - a painful injury to the soft tissues and bone in the shin 
area.  Wearing shoes with inflexible soles or inadequate shock absorption, 
running on the toes or on hard surfaces, and/or having calf muscles with a 
limited range of motion generally cause shin splints. 
 
9.3.6. Sprain - a stretching or tearing of the ligament or ligaments at a joint. 
 
9.3.7. Muscle spasm (muscle cramp) - a sudden, involuntary contraction of 
one or more muscles. 
 
9.3.8. Contusion - a bruise with bleeding into the muscle tissue. 
 
9.3.9. Strain - a stretching or tearing of the muscles. 
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9.3.10. Bursitis - an inflammation of the bursa (a sack-like structure where 
tendons pass over bones).  This occurs at a joint and produces pain when the 
joint is moved or touched.  Sometimes swelling occurs. 
 
9.3.11. Tendonitis - an inflammation of a tendon that produces pain when the 
attached muscle contracts.  Swelling may not occur. 
 
9.3.12. Stress fractures of the feet. 
 
9.3.13. Tibial stress fractures - overuse injuries that seem like shin splints 
except that the pain is in a specific area. 
 
9.3.14. Knee injuries - caused by running on uneven surfaces or with worn 
out shoes, overuse, and improper body alignment.  Cadets who have 
problems with their knees can benefit from doing leg exercises that 
strengthen the front (quadriceps) and rear (hamstrings) thigh muscles. 
 
9.3.15. Low back problems - caused by poor running, sitting, or lifting 
techniques, and by failing to stretch the back and hip-flexor muscles and to 
strengthen the abdominal muscles. 
 
9.3.16. The most common running injuries occur in the feet, ankles, knees, 
and legs.  Although they are hard to eliminate, much can be done to keep 
them to a minimum.  Preventive measures include proper warm-up and cool 
down along with stretching exercises.  Failure to allow recovery between hard 
bouts of running can lead to over training and can also be a major cause of 
injuries.  A well-conditioned cadet can run five to six times a week.  However, 
to do this safely, he should do two things: gradually build up to running that 
frequency and vary the intensity of the running sessions to allow recovery 
between them. 
 
9.3.17. Many running injuries can be prevented by wearing proper footwear.  
Cadets should train in running shoes.  These are available in a wide range of 
prices and styles.  They should fit properly and have flexible, multi-layered 
soles with good arch and heel support.  Shoes made with leather and nylon 
uppers are usually the most comfortable. 
 
9.3.18. Since running on hard surfaces can also cause injuries, cadets 
should, if possible, avoid running on concrete.  Soft, even surfaces are best 
for injury prevention.  Whenever possible, cadets should run on grass paths, 
dirt paths, or park trails.  However, with adequate footwear and recovery 
periods, running on roads and other hard surfaces should pose no problem. 
 
9.3.19. Common running injuries include the following: 

 
9.3.19.1. Black toenails. 



AFROTC MANUAL 36-202  66 

1 Oct 2003 

 
9.3.19.2. Ingrown toenails. 
 
9.3.19.3. Stress fractures of the feet. 
 
9.3.19.4. Ankle sprains and fractures. 
 
9.3.19.5. Achilles tendonitis (caused by improper stretching and shoes 
that do not fit. 
 
9.3.19.6. Upper leg and groin injuries (which can usually be prevented by 
using good technique in stretching and doing strengthening exercises). 
 
9.3.19.7. Tibial stress fractures, knee injuries, low back problems, shin 
splints, and blisters, which were mentioned earlier, are also injuries that 
commonly occur in runners. 

 
9.4. Other Factors. Proper clothing can also help prevent injuries.  Clothes used 
for physical activity should be comfortable and fit loosely.  A T-shirt or sleeveless 
undershirt and gym shorts are best in warm weather.  In cold weather, clothing 
may be layered according to personal preference.  In very cold weather, cadets 
may need gloves or mittens and ear-protecting caps.  Rubberized or plastic suits 
should never be worn during exercise.  They cause excessive sweating which 
can lead to dehydration and a dangerous increase in body temperature. 
 

9.4.1. AFROTC Instruction 36-2007, AFOATS Weight and Fitness Programs 
(paragraph A7.2.3.2) prohibits the use of headphones or earphones while 
taking an AFROTC PFT. 
 
9.4.2. Road safety equipment is required on administrative-type walks, 
marches, or runs which cross highways or roads or which are conducted on 
traffic ways.  If there is reduced visibility, control personnel must use added 
caution to ensure the safety of their cadets. 

 
 
 
 
    DAVID L. FLEMING, Colonel, USAF 
    Chief, Operations Division 
 
Attachments: 
1.  Glossary of References and Supporting Information 
2.  Physiological Differences Between The Sexes 
3.  Physical Fitness Log Examples 
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Attachment 1 

 
GLOSSARY OF REFERENCES AND SUPPORTING INFORMATION 

 
References 
 
AFI 40-502, Weight and Body Fat Management Program 
 
AFROTCI 36-2007, AFOATS Weight and Fitness Programs 
 
AFROTCMAN 36-201, Cadet Physical Training Program 
 
Abbreviations and Acronyms 
 
AFI 
AFROTC 
AFROTCMAN 
AGR 
BPM 
CAD 
CRC 
DOD 
F 
FITT 
HRR 
kph 
lat 
MHR 
min 
MPH 
PFT 
PNF 
PRE 
PT 
RHR 
RICE 
RM 
SO 
THR 

 

- Air Force Instruction 
- Air Force Reserve Officers’ Training Corps 
- Air Force Reserve Officers’ Training Corps Manual 
- Ability Group Run 
- Beats per minute 
- Coronary Artery Disease 
- Cardiorespiratory 
- Department of Defense 
- Fahrenheit 
- Frequency, Intensity, Time, Type 
- Heart Rate Reserve 
- Kilometers per Hour 
- latissimus dorsi 
- Maximum Heart Rate 
- Minute(s) 
- Miles per Hour 
- Physical Fitness Test 
- Proprioceptive Neuromuscular Facilitation 
- Partner-Resisted Exercise 
- Physical Training 
- Resting Heart Rate 
- Rest, Ice, Compression, and Elevation 
- Repetition Maximum 
- Safety Observer 
- Training Heart Rate 

 
 



AFROTC MANUAL 36-202  68 

1 Oct 2003 

 
Attachment 2 

 
Physiological Differences Between The Sexes 

 
1.  Physiological Differences Between The Sexes 
 
1.1. Cadets vary in their physical makeup.  Each body reacts differently to 
varying degrees of physical stress, and no two bodies react exactly the same 
way to the same physical stress.  For everyone to get the maximum benefit from 
training, leaders must be aware of these differences and plan the training to 
provide maximum benefit for everyone.  They must also be aware of the 
physiological differences between men and women.  While leaders must require 
equal efforts of men and women during the training period, they must also realize 
that women have physiological limitations that generally preclude equal 
performance.  The following paragraphs describe the most important physical 
and physiological differences between men and women. 
 
2.  Size 
 

2.1. The average 18- year-old man is 70.2 inches tall and weighs 144.8 
pounds, whereas the average woman of the same age is 64.4 inches tall and 
weighs 126.6 pounds.  This difference in size affects the absolute amount of 
physical work that can be performed by men and women. 
 
3.  Muscles 
 

3.1. Men have 50 percent greater total muscle mass, based on weight, than do 
women.  A woman who is the same size as her male counterpart is generally 
only 80 percent as strong.  Therefore, men usually have an advantage in 
strength, speed, and power over women. 
 
4.  Fat 
 

4.1. Women carry about 10 percentage points more body fat than do men of 
the same age.  Men accumulate fat primarily in the back, chest, and abdomen; 
women gain fat in the buttocks, arms, and thighs.  Also, because the center of 
gravity is lower in women than in men, women must overcome more resistance 
in activities that require movement of the lower body. 
 
5.  Bones 
 
5.1. Women have less bone mass than men, but their pelvic structure is wider.  
This difference gives men an advantage in running efficiency. 
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6.  Heart Size And Rate 
 
6.1. The average woman’s heart is 25 percent smaller than the average man’s.  
Thus, the man’s heart can pump more blood with each beat.  The larger heart 
size contributes to the slower resting heart rate (five to eight beats a minute 
slower) in males.  This lower rate is evident both at rest and at any given level of 
submaximal exercise.  Thus, for any given work rate, the faster heart rate means 
that most women will become fatigued sooner than men. 

 
7.  Flexibility: Women generally are more flexible than men. 
 
8.  Lungs 
 

8.1. The lung capacity of men is 25 to 30 percent greater than that of women.  
This gives men still another advantage in the processing of oxygen and in doing 
aerobic work such as running. 

 
9.  Response To Heat 
 

9.1. A woman’s response to heat stress differs somewhat from a man’s.  
Women sweat less, lose less heat through evaporation, and reach higher body 
temperatures before sweating starts.  Nevertheless, women can adapt to heat 
stress as well as men.  Regardless of gender, cadets with a higher level of 
physical fitness generally better tolerate, and adapt more readily to, heat stress 
than do less fit cadets. 

 
10.  Other Factors 
 

10.1. Knowing the physiological differences between men and women is just the 
first step in planning physical training for a unit.  Leaders need to understand 
other factors too. 
 
10.2. Women can exercise during menstruation; it is, in fact, encouraged.  
However, any unusual discomfort, cramps, or pains while menstruating should be 
medically evaluated.  
 

10.3. Pregnant cadets cannot be required to exercise without a doctor’s 
approval.  Generally, pregnant women may exercise until they are close to 
childbirth if they follow their doctors’ instructions.  AFROTC agrees with the 
position of the American College of obstetricians and Gynecologists regarding 
exercise and pregnancy.  The safety and health of the mother and fetus are 
primary concerns when dealing with exercise programs. 
 

10.4. Vigorous activity does not harm women’s reproductive organs or cause 
menstrual problems.  Also, physical training need not damage the breasts.  
Properly fitted and adjusted bras, however, should be worn to avoid potential 
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injury to unsupported breast tissue that may result from prolonged jarring during 
exercise. 
 

10.5. Although female cadets must sometimes be treated differently from males, 
women can reach high levels of physical performance.  Leaders must use 
common sense to help both male and female cadets achieve acceptable levels of 
fitness.  For example, ability-group running alleviates gender-based differences 
between men and women.  Warrior runs, however, do not. 
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Attachment 3 

 
Physical Fitness Log Examples 

 
1.  Physical Fitness Log 
 
1.1. Cadets can use a physical fitness log to record their fitness goals.  The log 
will serve as how well they achieve them. Fitness goals are determined before 
the training begins.  The results should closely parallel or exceed the unit’s goals.  
While this is not a requirement, the log may also be used by commanders and 
supervisors as a record of physical training.  Figure 3-1 shows an example of a 
physical fitness log that could be reproduced locally. 
 
 

 
Figure 3-1 

 
 
NOTE:  Another Physical Fitness Log example can be found on the AFOATS 
restricted website at http://hq.afoats.af.mil/ft/af_fitness.htm by clicking on the 
AFROTC Individual Fitness Sheet link. 


