YOUR PHYSICAL ACTIVITY PROGRAM

Thomas P. Martin

I. Introduction

This chapter serves as an introduction to physical activity/exercise and its importance in maintaining a healthy body.  It presents an overview of health-related physical fitness, outlines the standard elements of an exercise program, emphasizes safety and working at appropriate exercise intensity, and gives a step by step approach to starting an exercise program.  An exercise log is presented as an aid in keeping track of one's physical activity and in evaluating exercise habits.

II. Physical Activity/Exercise

 A. Importance

Sedentary lifestyles are the norm in the United States.  As a result, body systems (e.g. cardiorespiratory, muscular, skeletal, etc.) tend to be weak, inefficient, and subject to various diseases, discomforts, and even outright pain.  For example, diseases of the heart and blood vessels account for about one-half of all deaths in the U.S. (about one million annually).  Evidence indicates that both body composition (e.g. percent body fat) and lack of exercise are directly related to cardiovascular disease.  It has been found that the overfat person is 2-3 times more likely to suffer from cardiovascular disease than the normal individual.1
Another result of inactivity is back pain.  Back pain will affect 80 percent of Americans at some time during their lives.  This is an impressive statistic and makes back pain a cause for national concern.  The most common causes of back pain are stress (physical and emotional), gradual wear and tear, obesity and lack of proper exercise.  On the positive side, the majority of back pain cases are preventable.  Physical stress can be minimized or prevented with good posture, good work habits and strong muscles.  Appropriate exercise can minimize or prevent obesity while maintaining and/or developing muscular strength in the abdominal and back regions.  Therefore, though back pain is a serious concern, it can be prevented in most cases by reasonable physical activity/exercise and proper body mechanics.

Physical activity/exercise is crucial in developing a body which functions well and is free of hypokinetic disease.  Hypokinetic diseases are those which are directly related to inactivity (e.g. cardiovascular diseases, obesity, back pain, etc.).  The effects of inactivity are not always immediately noticeable.  They can take place over several weeks, months, or even years.  This is why the development of a routine or habit of physical activity/exercise is so important.  Basic physical fitness should be developed during childhood and maintained throughout life.  Fitness begins in the home and continues through the growing years with the support of school and sport activities.  Beyond the school years, adults need to maintain a routine and habit of physical activity.  The likelihood of an individual properly caring for his/her body will be directly related to personal experiences, knowledge of body function, and attitude toward personal health.  It is hoped that the information contained in this book, along with the laboratory and field experiences, will result in not only an appreciation for the importance of physical activity/exercise in maintaining a healthy body but will also motivate each individual to make physical activity/exercise an integral part of his/her life.

 B. Why Exercise?

Humans are biological machines.  We need physical activity to "run" well.  All of the systems of the body require moderate physical stress to remain strong and healthy. If you exercise and control your food intake you will feel better, look better and have an improved self-image!  Other exercise benefits include:

1. The prevention, delay, or greater ability to withstand and recover from 


cardiovacular accidents and other degenerative diseases.

2. Control of body weight and proportions.

3. Relief of tension.

4. Prevention of low back pain.

5. Delay of aging process.

6. Increased ability to meet emergency situations.

7. Increased mental alertness.

8. Improved physical ability.

It is never too late to improve fitness level.  The sedentary individual, the older adult and even the individual with a disability due to injury or disease can benefit from appropriate physical activity.  

 C. What Is Physical Fitness?

Have you ever heard someone make one of the following comments?

  Football coach - we won that game because our players are physically fit.

  Doctor - you are going to have to lose some weight, stop smoking and improve 


   you're physical fitness if you expect to stay healthy.

  Truck Driver - basketball players are more fit than baseball players.

  Teacher - one must be physically fit to lead a full life.

  Secretary - I am plenty fit to do anything I like.

Obviously, these individuals do not have the same conception of physical fitness.  Some of this confusion can be explained by the fact that at least three distinct kinds of fitness can be identified.

The first "kind" of fitness may be called general fitness and includes components such as health, physical fitness, socializability, intelligence, moral qualities, attitude and emotional stability.  If one possesses certain minimal quantities of each of these components, he/she can be considered fit to fulfill all aspects of his/her life.  The second kind of fitness is physical fitness (one component of general fitness), and relates specifically to healthy biological function and one's ability to use his/her body.  It consists of components such as flexibility, muscular strength/endurance, cardiorespiratory endurance (aerobic capacity), body composition (percent body fat), coordination, balance, agility, power and speed (anaerobic capacity).  Finally, the third kind of fitness is specific physical fitness.  If an individual could carry out daily activities and still have an energy reserve to meet possible stress, then he/she could be considered to possess fitness specific to his/her activities (Figure 1.1).  Physical fitness is one component of general fitness.  Specific physical fitness considers only selected aspects of physical fitness and how they relate to the individual.






Figure 1.1:  Relationship between general fitness, physical fitness, and specific physical fitness

According to the third definition (specific physical fitness), an Olympic weight lifter could be considered fit for weight lifting; an executive could be considered fit for office duties; a secretary could be considered fit for those responsibilities; and a cross country runner could be considered fit for that activity.  This definition is one that is supported by many people because it is sensitive to individual differences.  Unfortunately, this definition cannot be used as a criterion against which to compare individuals or physical abilities.  It is fruitless to debate whether hockey players are more fit than runners, or cross-country skiers are more fit than gymnasts.  Each should be fit for his/her own activity.  At the same time, to say that an executive is physically fit, if at the end of the day he/she has an energy reserve to meet possible stress, is ludicrous.  Therefore, the only way to answer the question as to whether or not an individual is physically fit is to test the individual on the various components of physical fitness (second definition).

At this stage, another distinction becomes necessary.  That is, a distinction between skill-related physical fitness and health-related physical fitness.  Skill-related physical fitness is needed to successfully perform a given sport.  For example, a football player needs a high degree of muscular strength, agility, power and speed in order to be successful.  Each sport and physical activity has its own requirements, but what of the average person?  Does he/she need a high level of all of the physical fitness components to be healthy?  The average person does not need a high level of cardiorespiratory endurance, flexibility, muscular strength/endurance, body composition, coordination, balance, agility, power and/or speed in order to be healthy and lead a full and active life.  However, the average person does need a good level of flexibility, muscular strength/endurance, cardiorespiratory endurance and body composition in order to have a well functioning and healthy body.  Therefore, these four elements of physical fitness are most important.  Together these elements are considered the components of health-related physical fitness.  These elements can be summarized as follows:

Flexibility - refers to range of motion of the various joints of the body.  Joints, muscles, and ligaments can become stiff and painful because of disuse and advancing age.  It is important to keep these structures "limber" in order to prevent deterioration with resultant pain.

Muscular Strength/Endurance - strength is the amount of force you can produce and endurance refers to how long you can continue an activity using the same muscles.  Reasonable levels of both are necessary to perform everyday tasks, maintain good posture, prevent injury, and meet potential emergency situations.

Cardiorespiratory - reflects the condition of the heart, circulatory system, and respiratory system.  It is sometimes referred to as the aerobic component because it relates directly to how much oxygen can be used per minute.

Body Composition - relates to the make up of the body and has two major components: (1) percent body fat and (2) fat-free mass.  Males, on the average, should be 12-18 % body fat, while females should be 16-25 % body fat.  Over half the population of the U.S. is "overfat."

 D. Exercise Program

A well-rounded exercise/physical activity program will cover the four components of Health-Related Physical Fitness.  Each exercise period should have the following three parts:

1. Warm-Up

Purpose - is to prepare the body for the conditioning phase of the exercise program.  The warm-up should include stretching (i.e. range of motion) exercises for flexibility.  Some authorities believe a good warm-up will also help prevent muscle soreness and injuries.  The warm-up gets the circulation moving, increases use of oxygen, elevates body temperature, and prepares muscles for more strenuous activity.

Activities - should include light exercises involving all body parts such as walking, easy jogging, stretching, and various light calisthenics, like arm circles, bending, and rhythmic movements.  A warm feeling and a slight increase in breathing frequency should accompany a good warm-up.

Time - should last a minimum of 5 minutes.

2. Exercise

Purpose - is to provide sufficient physical activity for the improvement or maintenance of health-related physical fitness.  Whereas warm-up and cool-down emphasize flexibility, the exercise period should include (a) muscular strength/endurance activities, (b) cardiorespiratory activities and (c) body composition activities.

Activities: 

(a) muscular strength/endurance exercises include calisthenics, weight training and isometrics.  The emphasis is on muscular strength and tone.

(b) cardiorespiratory activities should be continuous and use the large muscles of the body.  Walking, jogging/running and cycling are examples of possible activities.  The emphasis is on exercising the heart and lungs.  If walking, jogging/running or cycling is chosen, additional exercises for the upper body muscles should be included.  Swimming, cross-country skiing and rowing are excellent activities because they are cardiorespiratory in nature and also exercise the major muscle groups of the body.

(c) body composition is influenced by the entire physical activity/exercise program and is directly related to total calories expended.

Time:

(a) muscular strength/endurance of all major muscle groups may be emphasized as part of the activity chosen (e.g. swimming) or be included as a supplement to one's major activity.  For example, if jogging is your major physical activity then a minimum of 10 min of resistance training (e.g. calisthenics or weight training) for the trunk and upper body muscles should be included as part of the exercise program.

(b) cardiorespiratory fitness activities should be continuous and last for at least 10-15 min.  As conditioning improves and endurance develops, the time of activity can be gradually increased.

(c) body composition -- a minimum of 2 1/2 hours of physical activity/exercise per week should be scheduled to maintain and/or improve body composition.  If desired, additional time can be spent resulting in an increase in total caloric expenditure and a more favorable influence on body composition.

3. Cool-Down

Purpose - is to help the body recover from the conditioning phase of the workout.  The cool-down should also be used to emphasize range of motion exercises (flexibility).

Activities - include any that might be used for warm-up with added emphasis on sustained stretching which can be more easily accomplished when muscles are warm from exercise and more pliable.

Time - should last at least 5 minutes.

At least three exercise periods per week are necessary to maintain or improve the components of health-related fitness.  Exercise of appropriate intensity may be performed everyday, however, it is recommended that one day per week be designated a "day of rest" for psychological if not religious reasons.  Therefore, the recommended frequency of exercise for health-related fitness is 3 to 6 times per week.

Each exercise period, which emphasizes cardiorespiratory fitness, should last a minimum of 20-min (e.g. 5 min warm-up, 10 min cardiorespiratory and 5 min cool-down).  Multiplying 20-min times a minimum of 3 exercise periods per week equals 60 min per week.  Recall that a minimum of 150 min per week (i.e. 2 1/2 hours) was recommended for maintaining or improving body composition.  Since the cardiorespiratory exercise periods involve above average caloric expenditure, they are included as part of the 150 min per week minimum for body composition.  An individual could choose to complete 150 min of cardiorespiratory related exercise to fulfill his/her weekly body composition minimum.  Another approach might be to choose a combination of continuous cardiorespiratory exercise (minimum of 30 min per week) and non-continuous exercise (e.g. warm-up and cool-down, football, volleyball, etc.) totaling at least 150 min per week.

 E. Intensity

Whatever activities are chosen, they need to be of the appropriate intensity in order to maintain or improve fitness.  A target zone of 60-85 % of maximum is a good guideline for exercise intensity.  For flexibility, stretching to the point of slight pain and holding the position for 10-sec (minimum of 5 repetitions) provides for improved range of motion.  For strength, 60 % of maximum force, and for endurance, 60 % of maximum repetitions, represent the threshold for muscle development.  An intensity level representing 60 % of maximum would be appropriate for an individual beginning a muscular strength/endurance program.

Heart rate can be used to check intensity for the cardiorespiratory component of fitness. To predict your maximum heart rate, subtract your age from 220.  Then take 60 % of this value to determine your threshold value for improved cardiorespiratory fitness.  Next, take 85 % of this value to determine the high point of your target zone.


Target Heart Rate Zone - 40 year old  (108-153 bpm)



Threshold HR    220 - 40 = 180 x .60 = 108 bpm



High Point HR   220 - 40 = 180 x .85 = 153 bpm

Taking Your Pulse - you can locate your pulse by turning your hand palm up and placing two fingers just inside the bone at the outside (thumb side) of the wrist (radial artery).  Do not use your thumb to take your pulse; it has it's own pulse and may confuse your count.  You can also take your pulse by placing your fingers next to your "Adams Apple" (carotid artery).  Heart rate is expressed in beats per minute (bpm).  To determine your resting heart rate, take a one-minute pulse count after waking in the morning (lying position).  Counts taken at other times or under other conditions during the day do not represent your true resting rate.  Resting heart rate provides an indication of fitness level and can be used to follow the progress of your exercise program.

Calculate your exercise target heart rate zone by substituting your age for 40 in the example already presented.  To determine if you are exercising in your target zone, take a 10-second pulse count starting within 5 seconds of stopping your exercise (multiply times 6).  It has been found that this will provide a good estimate of your exercise heart rate.  You should take your heart rate at least once during each exercise period and record your result.

"Overload" is a term that is used to describe a level of intensity, and/or volume of exercise, which will result in physiological improvement.  Overload occurs when an individual is working (e.g. exercising) at a level of intensity (e.g. speed or force) or volume of exercise (e.g. repetitions, distance, or time) which is higher than normal.  For an average untrained person, the 60 % of maximum guideline is a good one for determining beginning overload level.  For example, if the maximum weight which can be bench pressed is 100 pounds; then it is recommended that the untrained individual start his/her bench press exercise with a weight of 60 pounds (100 x 60%).  For trained individuals (e.g. athletes) a much higher percent of maximum is necessary to produce physiological improvement.  For example, a sprinter must regularly train at or near 100 % of maximum speed in order to improve performance.

In relation to volume of exercise, overload represents an amount of physical activity/exercise that is more than normally performed.  For example, if an individual is accustomed to walking two miles on a regular basis and then chooses to walk three miles, the third mile would represent a volume of activity overload.  Likewise, a weight lifter that is accustomed to lifting a total of 10,000 pounds in a workout and then raises this number to 11,000 pounds will also be performing at a volume of exercise overload.  For an average untrained person planning to do endurance exercises that involve repetitions, the 60 % of maximum guideline is a good one for determining the starting number of repetitions for each exercise.  In other words, if the maximum number of sit-ups of the untrained person is 50, it is recommended that he/she start their regular program with 30 (50 x 60%) sit-ups.

The information presented in the last two sections on Exercise Program and Intensity can be summarized as follows:

THINK:
F requency - 3 to 6 times per week



I ntensity    - 60 to 85% of maximum



T ime          - minimum of 10 minutes of cardiorespiratory






exercise per session




      - minimum of 10 minutes of muscular strength/endurance






exercise, utilizing all major muscle groups, per






session




      - minimum of 20 minutes for each exercise session; including






5 minute warm-up, 10 minute cardiorespiratory and






strength/endurance activity (e.g. rowing), and 5






minute cool-down




      - minimum of 2 1/2 hours of physical activity per week

 F. Listen to Your Body

Another way of gauging the intensity of your physical activity is to use Borg's rating of perceived exertion (RPE).2   Listen to your body while exercising, rate your overall feeling of effort according to the following scale:





 6   No exertion at all





 7





 8   Extremely light





 9   Very light





10





11   Light





12   





13   Somewhat hard





14   





15   Hard (heavy)





16





17   Very hard





18   





19   Extremely hard





20   Maximal exertion

RPE should be maintained between 13 and 17 for a minimum of 10-15 minutes.  An individual beginning an exercise program should begin with exercise that results in a light (11) or somewhat hard (13) rating.  Those who have adapted to an exercise program should be working around the "hard" (15) rating level.  Those who are more fit may choose to exercise at the more intense 17 level (very hard).  There is no reason, from a health perspective, to exercise beyond a rating of 17.

 G. Safety

Increased physical activity should not be a problem or hazard for most people.  However, if you answer YES to one or more of the following questions, you should see your physician before starting an exercise program:3
1. Has your doctor ever said you have heart trouble?

2. Do you frequently have pains in your heart and chest?

3. Do you often feel faint or have spells of severe dizziness?

4. Has a doctor ever said your blood pressure was too high?

5. Has your doctor ever told you that you have a bone or joint 


problem such as arthritis that has been aggravated by 


exercise, or might be made worse with exercise?

6. Is there a good physical reason not mentioned here why you 


should not follow an activity program even if you wanted to?

7. Are you over age 65 and not accustomed to vigorous exercise?

Use common sense to insure your safety.  For example, wear good quality shoes for your activity.  Choose white or reflective clothing when exercising at night.  Adjust your activity and clothing in very hot or very cold weather.  Do not use rubber or plastic clothing which blocks evaporation.  Choose a safe place or route for your exercise.  Do not "overdo" it--start at a low level of exercise and increase the amount and time gradually.

Be aware that you DO NOT have to exercise at your maximum to improve your fitness.  In fact, it could be DANGEROUS.  There is no reason for the average person to exercise beyond 85% of his/her maximum capacity.  As stated previously, athletes must perform at intensity levels approaching their maximum in order to improve their performances.  However, these high levels are not recommended or necessary to maintain a healthy body.

III. Starting an Exercise Program

 A. Emphasis on Health-Related Physical Fitness

Remember, your exercise program should include activities that emphasize flexibility, muscular strength/endurance, cardiorespiratory fitness, and body composition.  Flexibility can be emphasized (e.g. stretching) as part of the warm-up and cool-down.  Muscular strength/endurance exercise should include all major muscle groups and could be included in the activity (e.g. swimming) or as a separate segment of the exercise plan (e.g. calisthenics or weight training).  Cardiorespiratory fitness is emphasized when the activities are continuous and heart rate is maintained in the 60-85 % target heart rate zone (or RPE of 13-17) for the duration of the activity.  Body composition is directly related to caloric expenditure (e.g. amount of activity) and is influenced by the total amount of physical activity/exercise performed.

Table 1.1 presents the time guidelines for each of the health-related physical fitness components on a minute’s per week basis.  Baseline values represent minimums and recommended values represent those related to good health-related fitness levels.  In examining Table 1.1 keep in mind that body composition minutes include flexibility, muscular strength/endurance and cardiorespiratory minutes in addition to minutes from other activities.  Also, cardiorespiratory minutes might include muscular strength/endurance minutes depending on the cardiorespiratory activity performed (e.g. rowing).  Flexibility minutes are normally completed as part of the warm-up and cool-down for each exercise session.

Table  1.1

Minutes Per Week for Health-Related

Physical Fitness Components

____________________________________________________________________________







Baseline
Recommended Level

____________________________________________________________________________

Flexibility




   30


 60

Muscular Strength/Endurance

   
   30


 60

Cardiorespiratory



   30


 60

Body Composition



  150


300

____________________________________________________________________________

 B. Move A Measured Mile (MMM) Program4
There are as many reasons to start exercising, as there are people.  You may want to lose weight or to regain physical conditioning that has been lost over the years.  You may exercise to improve your health or because it's fun.  Perhaps you would like to improve your endurance for physical activity.  Moving a measured mile is an excellent way to start an exercise program.  You can walk, jog, run, swim, cycle, row, dance, or "wheel" (wheelchairs) you’re way to improved fitness! 

The Move A Measured Mile (MMM) Program is a convenient way to organize and keep track of your physical activity/exercise.  A MILE UNIT represents the amount of energy required to walk/run a mile.  Energy requirements of other activities (e.g. swimming, cycling and tennis) are also expressed in MILE UNITS to provide a "common denominator" in relation to energy expenditure.  Table 1.2 presents MILE UNIT equivalents for various activities.  An AEROBIC MILE UNIT is defined as a MILE UNIT where heart rate is maintained in the 60-85 % target heart rate zone (or RPE of 13-17) for the duration of the MILE UNIT.  It should be clear that total AEROBIC MILE UNITS in a week is related to cardiorespiratory fitness and total MILE UNITS in a week is related to body composition.

      Table  1.2

   MILE UNIT - Activity Equivalents*

_______________________________________________________________

Activity

    
     MILE UNITS

_______________________________________________________________

1 mile walking/wheeling



1

1 mile jogging/running



1

3 miles cycling




1

1/3 mile (24 lengths x 25 yd.) swimming

1

2/3 mile cross country skiing



1

10 minutes of continuous large muscle activity

1

(e.g. Aerobic Dance, Rowing, Exercycle, etc.)

20 min of semi-continuous large muscle activity

1

(e.g. Basketball, Weight Training, Tennis, etc.)

40 min of non-continuous large muscle activity

1

(e.g. Warm-Up and Cool-Down, Football, Softball,

Volleyball, etc.)

_______________________________________________________________

*Based on approximate number of calories expended by the average person.

Follow these five steps to begin your MMM program:

1. The first task is to decide what your physical activity will be and where you will exercise.  For walking and running you could use a measured track or fitness trail, or a route around your workplace, through your neighborhood, or in a park.  As with cycling, you can measure your mile by driving your route and checking your car odometer.  Swimming pools lend themselves easily to determination of distance (72 lengths (25yd) = 1 mi).  Also, obtain any equipment you might need--a watch, comfortable supportive walking/running/exercise shoes, a cycling helmet for safety, etc.

2. Next, determine the time of day that is best for you.   Morning people like to "work out" before breakfast, others find it convenient during their lunch break, and still others like to use exercise to relax after a stressful day.  Pick a time that suits YOU, schedule it, and make it a habit.  Tip - exercise with a friend(s) for good conversation and fun.

3. Remember to emphasize flexibility as you warm-up before and cool-down after each physical activity/exercise session.  Also, be sure that your continuous cardiorespiratory exercise lasts at least 10-15 min.  For an individual beginning a walking program this could mean a 1-mile walk; for another who is into jogging, it could mean 2 miles at an 8-minute mile pace.  A cyclist might ride 3 miles in 12 minutes; while a swimmer might do 24 lengths or 1/3 mile (25-yd pool) in 14 minutes.  An individual into aerobic dance, rowing, or calisthenics might work through a continuous 20 minute program.  The key is that your intensity level should be held between 60-85% of maximum or an RPE of 13-17 for a minimum of 10-15 minutes.  Make sure that you exercise the major muscle groups of the arms, legs and trunk as part of your cardiorespiratory exercise or as a separate part of your exercise program.  Finally, to emphasize body composition, plan your exercise and physical activity such that you complete at least 10-MILE UNITS per week.

4. Keep a daily, weekly and eight-week record of your activity.  Using Table 1.2 as a guide, record all of your physical activity/exercise in MILE UNITS and AEROBIC MILE UNITS (Assignment 1).

5. Set weekly and eight week goals, write them down and GO FOR IT!!!  Table 1.3 presents suggested MMM goals.  Note, a baseline (Bronze level) AEROBIC MILE UNITS goal would be one that accounts for 30 min of aerobic physical activity per week.  For a 65 yr. old this might mean walking 3 times per week for a minimum of 10-15 min (maintaining heart rate and/or RPE in target zone).  For a 20-year-old it could mean jogging 1 1/4 miles 3 times per week at an 8-min mile pace.  After you determine the number of AEROBIC MILE UNITS you can perform in 30 min, substitute this value for X in Table 1.3 to determine your AEROBIC MILE UNITS goal.

Table  1.3

Move A Measured Mile Goals

_____________________________________________________________________



AEROBIC MILE UNITS
   MILE UNITS



      Weekly   8 Weeks

Weekly   8 Weeks

_____________________________________________________________________

Bronze

          X*
8X

    10
       80

Silver

        2X

8(2X)

    15
      120

Gold

        3X

8(3X)

    20
      160

_____________________________________________________________________

*X equals the number of AEROBIC MILE UNITS that can be completed in three 

10 min exercise periods (30 min).

The Bronze level should provide sufficient quality and quantity of physical activity for baseline health-related physical fitness; the Silver level represents the recommended level of physical activity for good health-related physical fitness; and the Gold level is for those who wish to go beyond good health-related physical fitness to a higher level of physiological function.

IV. Muscular Strength and Muscular Endurance

Muscular strength is the ability to exert force.  Muscular endurance is the ability to continue an activity using the same muscles.  The relationship between muscular strength and muscular endurance can be represented schematically as a continuum.  Figure 1.2 presents what is termed the Strength-Endurance Continuum.  To emphasize development of strength and size, one would use high resistance and low repetitions.  To emphasize development of muscular endurance and tone, one would use relatively low resistance and high repetitions.  As indicated, muscular strength and endurance are related.  Therefore, an exercise program, which emphasizes strength development, will also somewhat improve muscular endurance and an exercise program, which emphasizes muscular endurance, will also somewhat improve strength.

Resistance

      High




       Low

Strength ------------------------------------------------------------- Endurance

   (Size)       1


       25


    Many       (Tone)

Repetitions

Figure 1.2:  Strength-Endurance Continuum

V. Body Composition

A. Introduction

The human body is made up of many different chemicals and compounds.  It would be ideal if we could identify and quantify each of these.  However, because of the obvious difficulties in chemically analyzing a living human being, very little data exists on the complete chemical make-up of the human body.  Another approach to understanding the make-up of the body is to divide it into larger more easily understood components.  The popular division of the body into bone, muscle, and fat is such a division.  Though appearing reasonable on the surface, this division presents us with a good example of the problems which can arise from a division with "components" which are not independent.  For example, muscle contains about 75 percent water, 20 percent protein, a small amount of fat, and some minerals.  "Fat" (or adipose tissue) has a variable composition of 60 to 95 percent fat, with the rest made up primarily of water.  Bone is mainly mineral but also contains water, fat, and protein.  Since these components are not independent, it is clear that an attempt to quantify this division would be doomed to failure.

After years of work in this area, a two-component model is currently the operational norm for determination of body composition.  The body is divided into fat and fat-free components.  The fat-free component includes water (73 percent), protein (22 percent), and minerals (5 percent), whereas the fat component is simply the amount of fat in the body. The fat-free component can vary (e.g. with strenuous training and later in life) but usually remains relatively constant from maturity to about 45-50 years of age.  The fat component, on the other hand, can and does vary as a result of nutrition and physical activity.

B. Skinfolds

A popular indirect method of estimating body composition is through the use of skinfold measures.  Pinching selected sites with the thumb and forefingers raises a double layer (fold) of skin and subcutaneous fat.  A special caliper is then used to measure the skinfold.  Since there is little difference between individuals in the thickness of skin, the measure obtained provides a good method of comparing individuals in relation to subcutaneous fat.

The use of skinfold measures is a popular and convenient means of estimating percent body fat.  At the same time, it must be emphasized that the validity and reliability of the estimate are directly related to the accuracy with which the measurements are taken.  It is imperative that skinfold sites be carefully and consistently chosen, that those taking the measurements be skilled and experienced in the technique, and that the calipers used be accurate and precise.

C. Anthropometric Measures

As with skinfolds, numerous regression equations, using various combinations of anthropometric measures, have been developed for the estimation of percent body fat.  Some of these equations, and their related nomograms, are quite simple and easy to use, while others are more complex and utilize a variety of anthropometric measures.  One simple anthropometric method for estimating percent body fat requires three easily obtained measures—height, weight, and one girth (or circumference) measure. For males, the girth measure is the circumference of the waist, measured at the level of the umbilicus (belly button).  The girth measure for females is the circumference measured at the widest point of the hips.  This corresponds to the level of the public symphysis anteriorly and the greatest projection of the gluteus maximus posteriorly. It is important that the tape measure used to determine the waist or hip circumference be kept parallel to the floor to minimize measurement error.  Figures 6.2  (males) and 6.3 (females) present nomograms,7 which can be used to estimate percent body fat.  For example, using Figure 6.2, a 170-pound male with a 34-inch waist measure has an estimated percent body fat of 18 percent.  Simply lay a straightedge (e.g. ruler) between the appropriate numbers on the weight and girth scales and read the estimated percent fat value from the middle scale. 
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Figure 6.2:  From Wilmore, J.H.  Sensible Fitness.  2nd ed.  Champaign, IL: Leisure Press, 1986.  p. 30
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Figure 6.3: From Wilmore, J.H.  Sensible Fitness.  2nd ed.  Champaign, IL: Leisure Press, 1986.  p. 31  

As with all estimates of percent body fat, the greater the number of different anthropometric measures used and the more population specific the comparative data, the greater the accuracy of the estimate.  At the same time, there is often a practical limitation in terms of the number of measures that can be taken.  The more measures, the greater the time required taking them. This might be prohibitive for large groups.  Also, a variety of body measures require greater knowledge of anatomy, as well as more experience and expertise in measurement techniques on the part of the individual taking the measurements.  Ideally, it would be best to base an estimate of percent body fat on a normative population that closely matches an individual’s characteristics.  For example, a population similar across variables such as sex, age, race, body type, etc.  Unfortunately, specific comparative data is often unavailable; e.g. data on black fifty-year-old females with an endomorphic body type.  

D. Standards of Fatness

Table 6.4 presents standards of fatness for men and women in percent body fat.  In general athletes will possess low levels of fat due to their high levels of caloric expenditure and the requirements of their sports.  Elite male athletes are typically 3-13 percent body fat while elite female athletes are typically 12-22 percent body fat.  For optimum health/fitness in the general population, ranges of percent body fat of 12-18 percent for men and 16-25 percent for women are recommended.  Men 19-25 percent body fat and women 26-32 percent body fat are considered overfat.  While men over 25 percent body fat and women over 32 percent body fat are considered obese.  Note that a range of acceptable values is given for both athletes and the general population.  This is because of a need to accommodate individual differences as well as possible errors in anthropometric and underwater weighing determination of percent body fat of 3 to 4 percent.
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*Adapted from:  A Round Table.  "Body Composition,"

The Physician and Sportsmedicine

.  14:144-162, March,
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Table  6.4*

Standards of Fatness in Percent Body Fat


E. Storage Fat and Excess Fat

Total body fat minus essential body fat (3 percent for men and 12 percent for women) is termed storage fat.  Storage fat can be further divided into acceptable storage fat and excess storage fat.  Acceptable storage fat is fat that serves a purpose (e.g. insulation, protection, energy reserve, etc.) and is not adversely related to health.  Excess storage fat is fat that exceeds acceptable storage fat and the recommended percent body fat for Optimum Health/Fitness (18 percent for men and 25 percent for women).  Excess storage fat has been found to be adversely related to health. If excess fat exceeds acceptable storage fat by 1 to 7 percent, the individual is considered to be overfat.  For example, a male with 20 percent total body fat would have 3 percent essential fat, 15 percent acceptable storage fat, and 3 percent excess body fat.  This male would be classified as overfat.  If excess fat exceeds acceptable storage fat by more than 7 percent, the individual is said to be obese.  For example, a female with 35 percent total body fat would have 12 percent essential fat, 13 percent acceptable storage fat, and 10 percent excess fat.  This female would be classified as obese.

IV. Body Mass Index (BMI)

Body mass index (BMI) is weight in kilograms divided by the square of height in meters.  It is becoming a common way of determining an individual’s position on the weight/obesity continuum.  Figure 6.5 presents a weight/obesity classification using BMI.12  It also indicates health risk based solely on BMI and risk adjusted for the presence of comorbid conditions and/or risk factors (e.g. high blood pressure, high cholesterol level, smoking, inadequate physical activity, etc.).  This classification has been found helpful to many physicians because it requires only height and weight measures.  It is an easy task for an assistant to do this calculation and place the BMI value on the patient’s record.    
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Table  6.5*

Weight/Obesity and Health Risk Classification Using Body Mass Index


V. Height-Weight Tables

People have used height-weight tables for years to see if they are overweight.  The process is simple, you use a scale to measure your weight and then use a table to compare your weight to norms established for individuals of the same sex and height.  If your weight is higher than the value or range in the table, you are overweight.  If your weight is lower than the value or range in the table, you are underweight.

A. Metropolitan Tables

The Metropolitan Life Insurance Company's height-weight tables have served as a standard for many years.  Adaptations of the 1959 Metropolitan tables13 are presented in Tables 6.6 and 6.7.  These tables were constructed from actuarial data to represent the weights at which people live the longest.
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Table  6.6*

Desireable Weights - Men Ages 25 and Over

(without clothing)
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Table  6.7*

Desireable Weights - Women Ages 25 and Over**

(without clothing)

**For women 18-25, subtract 1 lb for each year under 25.


*Adapted from:  Metropolitan Life Insurance Company.  “New Weight Standards for Men and Women,” Statistical Bulletin, NY: Metropolitan Life Insurance Company, 40:1-4, 1959.

B. Creeping Obesity

Note that Tables 6.6 and 6.7 do not consider the variable of age (except for the subtraction of one pound per year for women under 25 years of age).  It is well known that average body weight increases with age.  McArdle, Katch, and Katch6 state that men in Western societies gain between 1/2 and 1 3/4 lbs. per year from 35 to 60 years of age.  Wilmore7 states that both men and women will gain an average of one pound of weight per year between the ages of 25 and 55.  This increase in body weight with age has been termed "creeping obesity" and is directly related to a decrease in physical activity with a more sedentary lifestyle.  There are those who argue that this average increase in weight should be reflected in height-weight tables and that these tables should be age specific.  However, from a health perspective, increased body fat associated with increased body weight can only be viewed negatively.  For this reason, it is recommended that one's weight at age 25 be maintained through approximately 60 years of age.  After 60, there should be a slight and gradual decrease in weight due to a general slowing of activity as a result of the aging process.

This statement is supported by the 1995 edition of the U.S. government Dietary Guidelines for Americans16 which has changed its height-weight tables by dropping increased weight ranges for individuals over 35 years of age.  In other words, age is no longer considered a factor in determining recommended weight ranges in relation to height.  Or put another way, an adult should not gain weight, as he/she grows older.  This change in the height-weight tables has been prompted by numerous research studies which have found that "...as weight goes up so does the incidence of high blood pressure, diabetes, pulmonary problems, increased LDL-cholesterol levels and decreased HDL-cholesterol levels--all of which are associated with premature disability and death."17
Using the Metropolitan tables for "gauging" weight is convenient but has at least two important limitations.  First, though the Metropolitan tables include frame size as determined from elbow breadth, they do not sufficiently address individual differences in somatotype.  You will recall that Sheldon18 developed height-weight tables for each of his somatotypes.  Second, body weight does not necessarily reflect body composition.  From a health standpoint, percent body fat is far more important than body weight.

 C. Overweight vs Overfat

The importance of percent body fat vs body weight deserves additional attention.  Consider a six-foot tall, 230 lb., football player.  Assuming he has a large frame, the Metropolitan tables indicate that he should weigh 168-189 lbs.  Taking the high point of the range, this means that the athlete is 41 lbs. "overweight."  Overweight is defined as weighing more than the amount indicated in the height-weight table for one’s sex and frame size.  This same individual was measured to be 13 percent body fat.  According to Standards for Fatness (Table 6.4), he is well within the optimum range for health/fitness.

As another example, consider a five foot five inch, 130 lb., college woman (20 years old) with a medium size frame.  According to the Metropolitan tables she should weigh 120-135 lbs.  Her scale reading (weight) shows that she is not overweight.  However, her percent body fat was measured to be 28 percent.  According to Standards for Fatness (Table 6.4), she is "overfat."  Overfat is defined as having a percent body fat which is greater than the range that is recommended for optimum health/fitness.

It should be clear that the terms "overweight" and "overfat" are not synonymous.  Height-weight tables can be useful as a reference for comparing one's weight to norms.  However, from a health standpoint, percent body fat related to Standards of Fatness is of far greater importance.

 D. Physical Training, Percent Body Fat, and Body Weight

Body composition, as indicated by percent body fat, can vary independent of weight.  As an individual works through a well-planned exercise/training program, his/her percent body fat will be reduced and lean muscle mass will be increased.  Depending on the ratio of the change, the individual could lose weight, stay at the same weight, or gain weight (Figure 6.4).  An individual entering an exercise or physical activity program to "lose weight" could be very discouraged if he/she finds that weight has changed little or not at all after a two month period.  Unless this person understands the importance of body composition and has an indication (e.g. percent body fat and/or circumference measures) of its change, he/she is likely to discontinue the program.  

The arrows (vectors) in Figure 6.4 indicate the magnitude and direction of change in the variables of % fat and muscle mass with an exercise/training program.  This illustration assumes good and constant nutrition across conditions.  For example, a two-pound increase in muscle mass combined with a four-pound decrease in body fat would result in a two-pound reduction in body weight.  A four-pound increase in muscle mass combined with a four-pound decrease in body fat would result in body weight staying the same.  Whereas, a two-pound decrease in body fat combined with a four-pound increase in muscle mass would result in a two-pound gain in body weight.  The important point is that the individual would have increased his/her health-related physical fitness, by decreasing percent body fat and increasing muscle mass, in all three cases.  This illustrates again that the reading on a weight scale is not always a good indication of body composition.  
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Figure 6.4:  Possible effects of an exercise/training program on body fat, muscle mass, and body weight. 

Assignment  1 -- Exercise Log

I.  Introduction

It is important that adequate physical activity/exercise be part of your normal everyday routine.  If you have not been sufficiently active or if you are unsure whether or not your activity fulfills health-related physical fitness guidelines, it will be helpful to organize and maintain an Exercise Log in order to follow and evaluate your regular physical activity.

II.  Exercise Log

Keep an Exercise Log over the next 8 weeks.  Use the format illustrated on the next page to record your weekly physical activity/exercise.  Be sure to use the following activity codes in specifying the kind of exercise you are performing as you complete MILE UNITS.  Also, use target heart rate zone and/or RPE to determine if your activity qualifies for AEROBIC MILE UNITS.

Activity Code and Mile Unit Value

Code:

  1



1 mile walking/wheeling = 1 MILE UNIT

  2



   1 mile jogging/running = 1 MILE UNIT

  3




  3 miles cycling = 1 MILE UNIT

  4

 1/3 mile (24 lengths x 25 ids) swimming = 1 MILE UNIT

  5


       2/3 mile cross country skiing = 1 MILE UNIT

  6
     10 minutes of continuous large muscle activity = 1 MILE UNIT

 
     (e.g. Aerobic Dance, Rowing, Exercycle, etc.)

  7     20 minutes of semi-continuous large muscle activity = 1 MILE UNIT

 
(e.g. Basketball, Weight Training, Tennis, etc.)

  8     40 minutes of non-continuous large muscle activity  = 1 MILE UNIT

          (e.g. Warm-Up and Cool-Down, Football, Softball,

 
Volleyball, etc.)

AEROBIC MILE UNITS: represent MILE UNITS where heart rate has been

maintained in the 60-85 % target heart rate zone (or RPE of 13-17) 

continuously for the duration of the MILE UNIT(S)

III.  Exercise Goals

Use Tables 1.1 and 1.3 and the information presented in Chapter 1 to establish your weekly exercise goals.  Keep a daily and weekly record of your activity.  At the end of each week, total the amount of time spent on each of the health-related physical fitness components as well as the MILE UNITS and AEROBIC MILE UNITS earned.  Evaluate this data in relation to the goals you have established and make any necessary adjustments the following week.

SAMPLE EXERCISE LOG --  WEEK  1

Name:                            John Student


                                                    Date            1/09/06      

Age    20  
             Target Heart Rate Zone    120    -    170     bpm

Resting Heart Rate: Start of program    72    bpm;       After 8 weeks ________  bpm

GOALS:  Health-Related Physical Fitness (minutes per week)

Flexibility


  60   min

Muscular Strength/Endurance
  60   min

Cardiorespiratory

  60   min

Body Composition

 300  min

 AEROBIC MILE UNITS (per week)      6    

MILE UNITS (per week)       15 
Heart Rate*  

           Time   Distance
   (bpm)


       AEROBIC

  Date         Activity
Code   (min)    (miles)
  or RPE     MILE UNITS   MILE UNITS

1/09/06   W-U & C-D
   8
10
  -
       -

0.25

  0

1/09/06   Cycling
   3
30
  5
  14 RPE
1.67

1.67

1/10/06   W-U & C-D
   8
10
  -
       -

0.25

  0

1/10/06   Wt Training
   7
40
  -
       -

2.00

  0

1/11/06   W-U & C-D       8
10
  -
       -

0.25

  0

1/11/06   Jogging
   2
18
  2
     150

2.00

2.00

1/12/06   W-U & C-D
   8
10
  -
       -

0.25

  0

1/12/06   Tennis

   7
60
  -
       -

3.00

  0

1/13/06   W-U & C-D       8
10
  -
       -

0.25

  0

1/13/06   Swimming
   4
28
2/3
     135

2.00

  2

1/14/06   Walking
   1
60
  4
       -

4.00

  0

          _____


          ______
            _____

   TOTAL for week  =  286


           15.92

5.67

*Take a 10 sec pulse count within 5 sec of stopping exercise and multiply times 6.  This value should be in your 60-85 % heart rate range or between 13-17 RPE.  If it is below your range, increase your pace (intensity) during your next exercise session; if it is above, reduce your pace.

MINUTES COMPLETED:
Flexibility


    50     min

Muscular Strength/Endurance
    68     min

Cardiorespiratory

    76     min

Body Composition

  286     min

EXERCISE LOG --  WEEK  1

Name:  

                                                                                                     Date: ______________________

Age  _______

Your Target Heart Rate Zone                    -                    bpm

Resting Heart Rate: Start of program                   bpm;

After 8 weeks  _______  bpm

GOALS:  Health-Related Physical Fitness (minutes per week)

              Flexibility


                 min

              Muscular Strength/Endurance
                 min

              Cardiorespiratory

                 min

              Body Composition

                 min

 AEROBIC MILE UNITS (per week)                 

MILE UNITS (per week)  _______       
            Heart Rate*  

         Time    Distance      (bpm)


      AEROBIC

      Date
         Activity
         Code     (min)     (miles)      or RPE     MILE UNITS   MILE UNITS

__________   __________________   ____   ______  _______    _______    ___________    ___________ 

__________   __________________   ____   ______  _______    _______    ___________    ___________ 

__________   __________________   ____   ______  _______    _______    ___________    ___________ 

__________   __________________   ____   ______  _______    _______    ___________    ___________ 

__________   __________________   ____   ______  _______    _______    ___________    ___________ 

__________   __________________   ____   ______  _______    _______    ___________    ___________ 

__________   __________________   ____   ______  _______    _______    ___________    ___________ 

__________   __________________   ____   ______  _______    _______    ___________    ___________ 

__________   __________________   ____   ______  _______    _______    ___________    ___________ 

__________   __________________   ____   ______  _______    _______    ___________    ___________ 

__________   __________________   ____   ______  _______    _______    ___________    ___________ 

            TOTAL for week  =  ______


      ___________    ___________

*Take a 10 sec pulse count within 5 sec of stopping exercise and multiply times 6.  This value should be in your 60-85 % heart rate range or between 13-17 RPE.  If it is below your range, increase your pace (intensity) during your next exercise session; if it is above, reduce your pace.

MINUTES COMPLETED:
Flexibility

                           min

Muscular Strength/Endurance                  min

Cardiorespiratory
                           min

Body Composition
                           min
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Sheet1

		Table  6.6*

		Desireable Weights - Men Ages 25 and Over

		(without clothing)

		Height    Feet  Inches		Small Frame		Medium Frame		Large Frame

		5    1		107-115		113-124		121-136

		5    2		110-118		116-128		124-139

		5    3		113-121		119-131		127-143

		5    4		116-124		122-134		130-147

		5    5		119-128		125-138		133-151

		5    6		123-132		129-142		137-156

		5    7		127-136		133-147		142-161

		5    8		131-140		137-151		146-165

		5    9		135-145		141-155		150-169

		5  10		139-149		145-160		154-174

		5  11		143-153		149-165		159-179

		6    0		147-157		153-170		163-184

		6    1		151-162		157-175		168-189

		6    2		155-166		162-180		173-194

		6    3		159-170		167-185		177-199

		6    4		163-174		172-190		182-204

		6    5		167-178		177-195		187-209

		6    6		171-182		182-200		192-214

		6    7		175-186		187-205		197-219
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		Table  6.5*

		Weight/Obesity and Health Risk Classification Using Body Mass Index

		Weight/Obesity				BMI Category						Health Risk Based Solely on BMI				Risk Adjusted for the Presence of Comorbid Conditions and/or Risk Factors

				Underweight		<19						Low						Moderate

				Healthy Weight		19-24						Minimal						Low

				Overweight		25-26						Low						Moderate

				Borderline Obese		27-29						Moderate						High

				Obese		30-34						High						Very High

				Very Obese		35-39						Very High						Extremely High

				Severly Obese		>39						Extremely High						Extremely High

		*Adapted from Shape Up America! web page at http://www.shapeup.org
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		Table  6.7*

		Desireable Weights - Women Ages 25 and Over**

		(without clothing)

		Height      Feet  Inches		Small Frame		Medium Frame		Large Frame

		4    8		89-95		93-104		101-116

		4    9		91-98		95-107		103-119

		4  10		93-101		98-110		106-122

		4  11		96-104		101-113		109-125

		5    0		99-107		104-116		112-128

		5    1		102-110		107-119		115-131

		5    2		105-113		110-123		118-135

		5    3		108-116		113-127		122-139

		5    4		111-120		117-132		126-143

		5    5		115-124		121-136		130-147

		5    6		119-128		125-140		134-151

		5    7		123-132		129-144		138-155

		5    8		127-137		133-148		142-160

		5    9		131-141		137-152		146-165

		5  10		135-145		141-156		150-170

		5  11		139-149		145-160		154-174

		6    0		143-153		149-164		158-178

		6    1		147-157		153-168		162-182

		6    2		151-161		157-172		166-186

		**For women 18-25, subtract 1 lb for each year under 25.
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		Table  6.4*

		Standards of Fatness in Percent Body Fat

				Men		Women

		Minimal Weight		3		12

		Most Athletes		3-13		12-22

		Optimum Health/Fitness		12-18		16-25

		Overfat		19-25		26-32

		Obese		>25		>32

		*Adapted from:  A Round Table.  "Body Composition,"

		The Physician and Sportsmedicine.  14:144-162, March,

		1986.  p. 152
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