SHSS4072 Introductory Exercise Physiology

Measurement of Muscular Strength and Endurance
Muscular strength and endurance are important components of health-related and performance-related fitness.
Muscular strength: is the force the can be generated by the musculature that is contracting. Muscle contractions can be categorised as:
· Concentric contraction – the muscle generates force as it shortens.
· Eccentric contraction – the muscle generates force as it lengthens.
· Isometric contraction – the muscle generates force but remains static in length and causes no movement.
· Isotonic contraction – the muscle generates enough force to move a constant load at a variable sped through a full range of motion.
· Isokinetic contraction – the muscle generates force at a constant speed through a full range of motion.
Muscular endurance: is the physical ability to perform work. Work is the result of physical effort that is performed and is defined by the following formula:
Work (W) = force (F) x distance (D)
Power is the amount of work performed in a fixed amount of time and is defined by the following formula:
Power (P) = (F x D) / time (T) or W/T
Muscular endurance can be categorised as relative endurance and absolute endurance. Relative endurance is a measurement of repetitive performance related to maximum strength. Absolute endurance is a measurement of repetitive performance at a fixed resistance.
For example, relative endurance can be assessed by measuring a subject’s maximum strength on the bench press and then getting them to perform as many repetitions as possible at 75% of this maximum strength.
Absolute endurance could be assessed by getting a subject to perform the maximum number of repetitions at a fixed weight. 
Absolute endurance is highly correlated with maximum strength, but relative endurance has a low correlation with maximum strength. 



Field Methods for Assessing Muscular Strength and Endurance
Methods for assessing muscular strength and endurance involves lifting external weights or the repetitive movement of the body.
Maximum strength is assessed by measuring the 1 repetition maximum (1RM). The 1RM is the maximum amount of weight a person can lift for one repetition.
Muscular endurance is assessed by performing either the maximum number of repetitions of a weightlifting exercise with a submaximal weight load or the maximum of repetitions of a body movement exercise such as press-ups or sit-ups.

Upper- and Lower-Body Strength – 1RM
The American College of Sports Medicine (ACSM) recommends 1RM values of the bench press and leg press as valid measures of upper- and lower-body strength. The 1RM value should be divided by body weight to present strength measures that are equitable across different body weights.
Procedures for assessing the 1RM:
1. The subject should warm-up with some stretching and light lifting.
2. The subject should perform a lift that is below the expected 1RM.
3. The subject should rest for at least 2 minutes between lifts.
4. Increase the weight by about 2 to 5kg, depending on the result of the first lift and the increments available.
5. Continue to increase the weight until the subject fails an attempt.
6. Divide the final weight that is lifted by the body weight.
7. The final weight lifted is the 1RM.

YMCA Bench Press Test for Absolute Endurance
Procedures for assessing absolute endurance with the YMCA bench press test.
1. Set the weight at 35lb (15.9kg) for women or 80lb (36.4kg) for men.
2. Set the metronome at 60 beats/min.
3. Subject should perform repetitions at 60 per minute (each sound indicates a movement up or down).
4. Continue until exhaustion (i.e. subject cannot perform any more repetitions).
5. Compare to norms.

Standardised Push-Up Test
Procedures for assessing upper-body endurance.
1. Females perform the test with knees bent and touching and the ground; males perform the test with the toes touching the ground.
2. Perform repetitions until exhaustion.
3. Compare to norms.
YMCA 1-Minute Timed Sit-Up Test
Procedure to assess abdominal endurance.
1. Subject performs sit-ups with bent knees, feet flat on the ground about 18 inches from the buttocks, hands touching the side of the head.
2. Partner holds the subject’s feet during the test.
3. Subject touches the elbow to the alternate knee with each sit-up.
4. Record the maximum number performed in 1 minute.

30-Second Chair Stand or Sit-to-Stand Test
This test is used to assess lower-body strength in older adults.
1. Place a chair with a straight back and without arms against a wall.
2. The seat height should be approximately 17 inches or 43 cm.
3. Subject completes as many stands from a seated position as possible in 30 seconds.

Arm Curl
Procedure to assess upper-body (arm) strength.
1. Subject sits on a chair with a straight back and feet flat on the floor.
2. Subject uses dominant hand.
3. Start with the arm in the down or straight position.
4. Weight used should be 5lb (2.3 kg) for women and 8lb (3.6kg) for men.
5. As many curls as possible are made in 30 seconds.
Note: the tester should kneel next to the subject and place their fingers on the subject’s mid-biceps to stabilize the upper arm and to assure that a full curl is made. The upper arm should remain still throughout the test.

Flexibility – Sit-and-Reach Test
Because flexibility is specific to a joint and its surrounding tissues, there are no valid tests of general flexibility. 
The sit-and-reach test is a commonly used test of trunk flexion (to assess the flexibility of the lower back and hamstrings).
Procedure for the sit-and-reach test.
1. Sit with feet against the sit-and-reach box with legs flat against the floor.
2. Reach forward and record the value at the fingertips.
3. [bookmark: _GoBack]Repeat the test 3 times and record the maximum value achieved.
