UNIT FIVE
ASSESSMENT OF FITNESS COMPONENTS
5.1. Evaluating Health Status
Is a medical exam required before beginning a fitness program?
The answer is probably "no", for healthy college-age individuals. Although regular medical exams are encouraged for everyone, most people under 29 years of age generally do not require special medical clearance before beginning a low-to-moderate intensity exercise program. However, if you have any concerns about your health, an examination by a physician is prudent prior to starting an exercise program.
Should individuals over 30 years old have a medical exam at the beginning of an exercise program?
The most conservative answer is "yes." This is particularly true for obese and/or sedentary individuals. The following general guidelines apply:
5.2. Assessment of Cardiorespiratory Fitness
5.2.1. The 1.5-Mile Run Test
One of the simplest and most accurate means of evaluating cardio respiratory fitness is the 1.5-mile run test. The 1.5-mile run test is excellent for physically active college-age individuals. Due To its intensity however, the 1.5-mile run test is not well suited for sedentary people over 30 years of age, severely deconditioned people, individuals with joint problems, and obese individuals.
The objective of the test is to complete a 1.5-mile distance (preferably on a track) in the shortest possible time. The test is best conducted in moderate weather conditions (avoiding very hot or very cold days). For a reasonably physically fit individual, running or jogging can cover the 1.5-mile distance. For less fit individuals, the test becomes a run/walk test.
Table 5.1 Fitness Categories for Cooper's 1.5-Mile Run Test to Determine Cardio respiratory Fitness
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5.2.2. The 1-Mile Walk Test
Another field test to determine Cardio respiratory fitness is the 1-mile walk test, which is particularly useful for sedentary individuals. It is a weight-bearing test, however, so individuals with joint problems should not participate. The 1-mile walk test works on the same principle as the 1.5-mile run test.
Table 5.2 Fitness Classifications for 1-Mile Walk Test
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5.2.3. The Cycle ergo meter Fitness Test
For those with access to a cycle ergo meter (a stationary exercise bicycle that provides pedaling resistance via friction applied to the wheel), a cycle ergo meter fitness test is an excellent means of evaluating Cardio respiratory fitness. It offers advantages over running or walking tests for individuals with joint problems due to the non-weight-bearing nature of cycling. Further, because this type of test can be performed indoors, it has advantages over outdoor fitness tests during very cold or hot weather.


5.2.4 The Step Test
An alternative test to determine your cardio respiratory fitness level is the step test. The step test works on the principle that individuals with a high level of cardio respiratory fitness will have a lower heart rate during recovery from 3 minutes of standardized exercise (bench stepping) than less conditioned individuals. Although the step test is not considered the best field method to estimate Cardio respiratory fitness, it does have advantages in that it can be performed indoors and can be used by people at all fitness levels. Further, the step test does not require expensive equipment and can be performed in a short amount of time.
Step height for both men and women should be approximately 18 inches. In general, locker room benches or sturdy chairs can be used as stepping devices. The test is conducted as follows:
1. Select a partner to assist you in the step test. Your partner is responsible for timing the test and assisting you in maintaining the proper stepping cadence (rhythm pace). The exercise cadence is 30 complete steps (up and down) per minute during a 3-minute exercise period, which can be maintained by a metronome or voice cues from your friend ("up, up, down, down"). Thus you need to make one complete step cycle every 2 seconds (i.e., set the metronome at 60 tones/min and step up and down with each sound). Note that it is important that you straighten your knees during the "up" phase of the test.
2. After completing the test, sit quietly in a chair or on the step bench. Find your pulse and count your heart rate for 30-second periods during the following recovery 'times:
· 1.5 minutes post exercise
· 2- 2.5 minutes post exercise
· 3- 3.5 minutes post exercise
Your partner should assist you in timing the recovery period and recording your recovery heart rates. Note that the accuracy of this test depends on the faithful execution of 30 steps per minute during the test and the valid measurement of heart rate during the appropriate recovery times.
To determine your fitness category, add the three 30-second heart rates obtained during recovery; this is called the recovery index. The table 5.3 contains norms for step test results in a college-age population (18-25 years).
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Table 5.3 Norms for cardio respiratory fitness using the Sum of three recovery heart rates obtained following the Step Test
5.3 Assessment of Muscle Fitness
5.3.1 Assessing Muscular Strength
Muscular strength not only is important for success in athletics, but also is useful for the average person in performing routine tasks at work or home. Strength can be measured by the one-repetition maximum (1 RM) test, which measures the maximum amount of weight that can be lifted one time.
The 1 RM Test
Although the 1 RM test for muscular strength is widely accepted, it has been criticized as unsuitable for use with older individuals or highly deconditioned people. The major concern is the risk of injury. The 1 RM test should therefore be attempted only after several weeks of strength training, which will result in improvements in both skill and strength and reduce the risk of injury during the test. An older or sedentary individual would probably require 6 weeks of exercise training prior to the 1 RM test whereas a physically active college-age student could probably perform the 1 RM test after 1 to 2 weeks of training. The 1 RM test is designed to test muscular strength in selected muscle groups and is performed in the following manner.
· Begin with a 5- to 10-minute warm-up using the muscles to be tested.
· For each muscle group, select an initial weight that you can lift without undue stress.
· Gradually add weight until you reach the maximum weight that you can lift one time.
· If you can lift the weight more than once, add additional weight until you reach a level of resistance such that you can perform only one repetition. Remember that a true 1 RM is the maximum amount of weight that you can lift one time.
· Four common lifts used to measure strength are three of these: (bench press, biceps curl, and shoulder press) for upper body muscle groups. The fourth lift (leg press) measures leg strength.
Your muscle strength score is your percentage of body weight lifted in each exercise. To compute your strength score in each lift, divide your 1 RM weight in pounds by your body weight in pounds and then multiply by 100, For example, suppose a 150-pound man has a bench press 1 RM of 180 pounds. This individual‘s muscle strength score for the bench press is computed as:
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Using the table below, a muscle strength score of 120 on the bench press places a college age man in the “good” category.

Table 5.4 Fitness category of muscle strength score
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5.3.2 Assessing Muscular Endurance
Although an individual might have sufficient strength to lift a heavy box from the ground to the back of a truck, he or she might not have sufficient muscular endurance to perform this task multiple times. Because many everyday tasks require sub maximal but repeated muscular contractions. Muscular endurance is an important facet of health-related physical Fitness.
Although numerous methods exist to evaluate muscular strength, two simple tests to assess muscular endurance involve the performance of push-ups and sit-ups (also called curl-ups). Push-ups are a measure of muscular endurance using shoulder, arm, and chest muscles, whereas sit-ups primarily evaluate abdominal muscle endurance.
A. The Push-Up Test
The standard push-up test to evaluate muscular endurance is performed in the following way:
· Start by positioning yourself on the ground in push-up position. Your hands should be approximately shoulder width and your legs extended in a straight line with your weight placed on your toes.
· Lower your body, until your chest is within 1 to 2 inches of the ground and raise yourself back to the up position. It is important to keep your back straight and lower your entire body to the ground as a unit.
The push-up test is performed as follows:
· Select a partner to count your push-ups and assist in the timing of the test (test duration is 60 seconds). Warm up with a few push-ups. Give yourself a 2- to 3-minute recovery period after the warm-up and prepare to start the test.
· On the command "go," start performing push-ups. Your partner counts your pushups aloud and informs you of the amount of time remaining in the test period (e.g., at 15-second intervals). Remember only those push-ups that are performed correctly will be counted toward your total; therefore, use the proper form and make every push-up count.
· After completion of the push-up test, use table 5.5 to determine your fitness classification, and record your scores.
Table 5.5 Fitness category based on push-ups (1 min)
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B. The Sit-Up Test
The bent-knee sit-up test is probably the best field test available to evaluate abdominal muscle endurance.
· Begin by lying on your back with your arms crossed on your chest. Your knees should be bent at approximately 90-degree angles, with your feet flat on the floor. Bringing your chest up to touch your knees and returning to the original lying position perform the complete sit-up.
· Note that although the abdominal muscles are very active during the performance of a bent-leg sit-up, leg muscles such as hip flexors also play a role. Therefore, this test evaluates not only abdominal muscle endurance but hip muscle endurance as well.
· Sit-up tests are generally considered to be relatively safe fitness tests, but two precautions should be mentioned. First, avoid undue stress on your neck during the "up" phase of the exercise. That is, let your abdominal muscles do the work; do not whip your neck during the sit-up movement. Second, avoid hitting the back of your head on the floor during the "down" phase of the sit-up. Performance of the test on a padded mat is helpful.
The protocol for the sit-up test is as follows:
· Select a partner to count your sit-ups, to hold your feet on the floor by grasping your ankles, and to assist in the timing of the test.
· Warm up with a few sit-ups. Give yourself a 2- to 3-minute recovery period after the warm-up and prepare to start the test.
· On the command "go," start performing sit-ups and continue for 60 seconds. Your partner should count your sit-ups aloud and inform you of the time remaining in the test period (perhaps by called-out 15-second intervals). Remember that only sits-ups performed correctly will be counted toward your total.
· After completing the sit-up test, use table 5.6 to determine your fitness classification.


Table 5.6 Fitness category based on sit-ups (1 min)
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5.4 Assessment of Flexibility
In general, the non-athlete requires less flexibility than the athlete. Some flexibility, however, is required for everyone in order to perform common activities of daily living or recreational pursuits. 
5.4.1 Trunk Flexibility
The sit and reach test measures the ability to flex the trunk, which means stretching the lower back muscles and the muscles in the back of the thigh (hamstrings). The test is performed in the following manner.
· Start by removing your shoes and sitting upright with your feet flat against the box.
· Keeping your feet flat on the box and your legs straight, extend your hands as far forward as possible and hold this position for 3 seconds.
· Repeat this procedure three times. Your score on the sit and reach test is the distance, measured in inches, between the sit and reach box and the tips of your fingers during the best of your three stretching efforts.
· Note that a brief warm-up period consisting of a few minutes of stretching is recommended prior to performance of the test.
· To reduce the possibility of injury, participants should avoid rapid or jerky movements during the test. It is often useful to have partner help by holding your legs straight during the test and to assist in the recording of your score. After completing the test, consult table 5.7 to locate your flexibility fitness category.



Table 5.7 Physical fitness norms for trunk flexion using the sit and reach test.
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5.4.2 Shoulder Flexibility
As the name implies, the shoulder flexibility test evaluates shoulder range of motion (flexibility). The test is performed in the following manner.
· While standing, raise your right arm and reach down your back as far as possible. At the same time, extend your left arm behind your back and reach upward toward your right hand. The objective is to try to overlap your fingers as much as possible. Your score on the shoulder flexibility test is the distance, measured in inches, of finger overlap.
· Measure the distance of finger overlap to the nearest inch. For example, 
· If your fingers overlap, score as a plus. 
· If your fingers fail to overlap, record this score as minus. 
· Finally, if your fingertips barely touch, record this score as zero (0).
· After completing the test with the right hand up, repeat the test in the opposite direction (left arm up). Note that it is common to be more flexible on one side than on the other.
· A brief warm-up period consisting of a few minutes of stretching is recommended prior to Performance of the shoulder flexibility test. Again, to prevent injury, avoid rapid or jerky movements during the test. After completion of the test, consult table 5.8 to locate your shoulder flexibility category.
Table 5.8 Physical Fitness Norms for Shoulder Flexibility:
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5.5 Assessment of Body Composition
The exact amount of body fat considered essential to normal body functioning has been debated. But most experts agree that males should possess no less than 5% and females no less than 10%.
A rapid and inexpensive method to assess body composition is measurement of subcutaneous fat or fat beneath the skin (called the skin fold test).
5.5.1. The Skin Fold Test
Subcutaneous fat is measured using an instrument called a skin fold caliper. The skin fold test relies on the fact that over 50% of body fat lies just beneath the skin. Therefore, measurement of representative samples of subcutaneous fat provides a means of estimating overall body fatness. Skin fold measurement to determine body fat is reliable but generally has a ±3% to 4% margin of error.
One of the most accurate skin fold tests to estimate body fatness requires three skin fold measurements for both men and women. The anatomical sites to be measured in men (chest, triceps, and sub scapular skin folds) and the measurement sites for women (triceps, suprailium, and abdominal skin folds). Note that for standardization, all measurements should be made on the right side of the body.
1. To make each measurement, hold the skin-fold between the thumb and index finger and slowly release the tension on the skin fold calipers so as to pinch the skin fold within 1/2 inch of your fingers. Continue to hold the skin fold with your fingers and fully release the tension on the calipers; then, simply read the number (the skin fold thickness in millimeters) from the gauge. Release the skin fold and allow the tissue to relax. Repeat this procedure three times and average the sum of the three measurements.
2. After completing the three skin fold measurements, total the measurements and use Tables 5.9 and 5.10 to determine the percent body fat for women and men, respectively. After obtaining your percent body fat, refer to table 5.11 to determine the body composition fitness category, and record your score.










Table 5.9 Percent fat estimate for women sum of triceps, abdomen, and suprailium skin folds
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Table 5.10 Percent fat estimate for men sum of triceps, and sub scapula skin folds
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5.5.2. Estimation of Body Composition: Field Techniques
Several quick and inexpensive field techniques exist to evaluate body composition and the risk of heart disease associated with over-fatness. Here we describe some of the more popular procedures currently in use.
A. Waist-to-Hip Circumference Ratio: recent evidence suggests that, the waist-to-hip circumference ratio is an excellent index for determining the risk of disease associated with high body fat. The rationale for this technique is that, a high percentage of fat in the abdominal region is associated with an increased risk of disease (such as heart disease or hypertension). Therefore, an individual with a large fat deposit in the abdominal region would have a high waist-to-hip ratio and would have a higher risk of disease than someone with a lower waist-to-hip ratio. The procedure for assessment of waist-to-hip circumference ratio is as follows:
1. Both waist and hip circumference measurements should be made while standing, using a non-elastic tape. It is important that bulky clothing not be worn during the measurement, because it could bias the circumference measurement. During measurement, the tape should be placed tightly around the body but should not press into the skin. Record your measurements to the nearest millimeter or sixteenth of an inch.
2. Perform the waist measurement first. Begin by placing the tape at the level of the umbilicus. Make your measurement at the end of a normal expiration.
3. To make the hip measurement, place the tape around the maximum circumference of the buttocks.
After completing the measurements, divide the waist circumference by the hip circumference to determine the waist-to-hip ratio. Use Table 5.12 to determine the hip-to-waist ratio rating.

Table 5.12 Waist –to –hip circumference ratio rating scale Classification
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B. Body Mass Index: Although many limitations exist, research has shown that the body mass index (BMI) is a useful technique for placing people into categories of normal or too much body fat. The BMI is simply the ratio of the body weight (kilograms; kg) divided by the height (in meters) squared (m2): 
BMI = weight (kg)/height (m2)
(Note: 1 kg = 2.2 pounds and 1 m = 39.25 inches.) For example, if an individual weighs 64.5 kg and is 1.72 m tall, the BMI would be computed as follows: 64.5 kg/(1.72 m)2 = 64.5/2.96 = 21.8
[bookmark: _GoBack][image: ]
After calculation of your BMI, use Table 5.13 to determine your degree of body fatness. The concept behind the BMI is that individuals with low percent body fat will have a low BMI. For example, men and women with a BMI of less than 25 and 27, respectively, are classified as being non-obese. In contrast, men and women with a BMI of greater than 40 are considered to be extremely obese.
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