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MODULE 6 
 
MODULE INTRODUCTION 
 
Flexibility is a significant component of physical fitness with various 
effects on the body. With different flexibility exercises, muscular 
flexibility can be attained. This module therefore, presents and explains 
muscular flexibility, flexibility exercises and how strength and power 
can be developed. 
 
UNIT 1 MUSCULAR FLEXIBILITY 
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1.0        INTRODUCTION 
 
Most people who exercise do not take the time to stretch, and many who 
do stretch don�t stretch properly. When joints are not regularly moved 
through their normal range of motion, muscles and ligaments shorten in 
time, and flexibility decreases.  Most fitness participants underestimate 
and overlook the contribution of good muscular flexibility to overall 
fitness and preventive health care. 
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2.0          OBJECTIVES 
 
By the end of this unit, you will be able to: 
 
� explain the importance of muscular flexibility to adequate fitness 
� identify the factors that affect muscular flexibility 
� explain the health-fitness benefits of stretching 
� discuss the principles that govern the development of muscular 

flexibility. 
 
 



KHE 436            MODULE 6 
�

���
�

3.0      MAIN CONTENT  
 
3.1    Flexibility 
 
Flexibility refers to the achievable range of motion at a joint or group of 
joints without causing injury. Some muscular/ skeletal problems and 
injuries are related to a lack of flexibility. In daily life, we often have to 
make rapid or strenuous movements we are not accustomed to making. 
Abruptly forcing a tight muscle beyond its achievable range of motion 
may lead to injury. 
 
A decline in flexibility can cause poor posture and subsequent aches and 
pains that lead to limited and painful joint movement. Inordinate 
tightness is uncomfortable and debilitating. Approximately 80 percent of 
all low-back problems in the United States stem from improper 
alignment of the vertebral column and pelvic girdle, a direct result of 
inflexible and weak muscle. 
 
3.2    Benefits of Good Flexibility 
 
Improving and maintaining a good range of motion in the joints 
enhances the quality of life. Good flexibility promotes healthy muscles 
and joints. Improving the elasticity of muscles and connective tissue 
around joints enables greater freedom of movement and the individual�s 
ability to participate in many types of sports and recreational activities. 
Adequate flexibility also makes activities of daily living such as turning, 
lifting and bending much easier to perform. A person must take care, 
however not overstretch joints. Too much flexibility leads to unstable 
and loose joints, which may increase injury rates, including joint 
dislocation and subluxation. 
 
Taking part in a regular stretching programme increases circulation to 
the muscle�s being stretched, prevents low-back and other spinal column 
problems, improves and maintains good postural alignment promotes 
proper and graceful body movement, improves personal appearance and 
self-image, and helps to develop and maintain motor skills throughout 
life. 
 
Flexibility exercises have been prescribed successfully to treat 
dysmenorrhea (painful menstruation) general neuromuscular tension 
(stress) and knots (trigger points) in muscles and fascia. Regular 
stretching helps decrease the aches and pains caused by psychological 
stress and contributes to a decrease in anxiety, blood pressure, and 
breathing rate. stretching also helps relieve muscle cramps encountered 
at rest or during participation in exercise. 
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Mild stretching exercises in conjunction with calisthenics are helpful in 
warm-up routines to prepare for more vigorous aerobic or strength-
training exercises, and in cool-down routines following exercise to 
facilitate the return to a normal resting state. Fatigue muscles tend to 
contract to a shorter-than-average resting length and stretching exercises 
help fatigued muscles reestablish their normal resting length. 
 
3.3      Flexibility in Older Adults  
 
Similar to muscular strength good range of motion is critical in older 
life. Because of decreased flexibility, older adults lose mobility and may 
be unable to perform simple tasks such as bending forward or turning. 
Many older adults cannot turn their heads or rotate their trunks to look 
over their shoulder but, rather must step around 900 to 1800 to see 
behind them. Adequate flexibility is most important in driving, 
individual who loses range of motion with age are unable to look over 
their shoulder to switch lanes or parallel-park, which increases the risk 
for automobile accidents. 
 
Physical activity and exercise can be hampered severely by a lack of a 
good range of motion. Because of the pain during activity, older people 
who have tight hip flexors (muscles) cannot jog or walk very far. A 
vicious circle ensues, because lack of flexibility also may be a cause of 
falls and subsequent injury in older adults. A simple stretching program 
can alleviate or prevent this problem and help people return to an 
exercise program. 
 
3.4      Factors Affecting Flexibility 
 
The total range of motion around a joint is higher specific and varies 
from one joint to another (hip, trunk, shoulder) as well as from one 
individual to the next, muscular flexibility relates primarily to genetic 
factors and physical activity. Joint structure (shape of the bone) joint 
cartilage, ligaments, tendons, muscles, skin, tissue, injury, and adipose 
tissue (fat)�all influence range of motion about a joint. Body 
temperature, age, and gender also affect flexibility. 
 
The range of motion about a given joint depends mostly on the structure 
of that joint. A greater range of motion, however, can be attained 
through plastic and elastic elongation. Plastic elongation is the 
permanent lengthening of soft tissue. Even though joint capsules, 
ligaments, and tendons are nonelastic, they can undergo plastic 
elongation. This permanent lengthening, accompanied by an increase 
range of motion, is best attained through slow-sustained stretching 
exercise. 
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Elastic elongation is the temporary lengthening of soft tissue. Muscle 
tissue has elastic properties and responds to stretching exercises by 
undergoing elastic or temporary lengthening. Elastic elongation 
increases extensibility, the ability to stretch the muscles. Changes in 
muscle temperature can increase or decrease flexibility by as much as 20 
percent. Individuals who warm up properly have better flexibility than 
people who do not. Cool temperatures have the opposite effect, 
impeding range of motion. Because of the effects of temperature on 
muscular flexibility, many people prefer to do their stretching exercise 
after the aerobic phase of their workout. Aerobic activities raise body 
temperature, facilitating plastic elongation. 
 
Another factor that influences flexibility is the amount of adipose (fat) 
tissue in and around joints and muscle tissue. Excess adipose tissue will 
increase resistance to movement, and the added bulk also hampers joint 
mobility because of the contact between body surfaces. 
 
On average, women have better flexibility than men do, and they seem 
to retain this advantage throughout life. Aging does decrease the 
extensibility of soft tissue, though, resulting in less flexibility to both 
sexes. 
 
The most significant contributor to lower flexibility is sedentary living. 
With less physical activity, muscles lose their elasticity and tendons and 
ligaments tighten and shorten. Inactivity also tends to be accompanied 
by an increase in adipose tissue, which further decreases the range of 
motion around a joint. Finally, injury to muscle tissue and tight skin 
from excessive scar tissue have negative effects on a range of motion. 
 
3.5       Principles of Muscular Flexibility Prescription 
 
Though genetics play a crucial role in body flexibility, the range of joint 
mobility can be increased and maintained through a regular stretching 
programme. This is because the range of motion is highly specific to 
each body part (ankle, trunk, shoulder), a comprehensive stretching 
programme should include all body parts and follow the basic guidelines 
for the development of flexibility. To increase the total range of motion 
of a joint, the specific muscles surrounding that joint have to be 
stretched progressively beyond their accustomed length. The principles 
of mode, intensity, repetitions, and frequency of exercise can also be 
applied to flexibility programmes. 
 
Modes of Stretching 
�

Three modes of stretching exercises can increase flexibility: 
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a.  ballistic stretching. 
b.  slow-sustained stretching 
c.  proprioceptive neuromuscular facilitation (PNF) stretching. 
 
Although research has indicated that all three types of stretching are 
effective in improving flexibility, each technique have certain 
advantages. 
 
Ballistic Stretching 
 
Ballistic (or dynamic) stretching exercises are done with jerky, rapid, 
and bounty movements that provide the necessary force to lengthen the 
muscles. Although this type of stretching helps to develop flexibility, the 
ballistic actions may cause muscle soreness and injury from small tears 
to the soft tissue. 
 
Precautions must be taken not to overstretch ligaments because they will 
undergo plastic or permanent elongation. If the stretching force cannot 
be controlled as often occurs in fast, jerky movements, ligaments can 
easily be overstretched. This in turn, leads to excessively loose joints, 
increasing the risk for injuries. Slow, gentle, and controlled ballistic 
stretching (instead of jerky, rapid, and bounty movements), however, is 
effective in developing flexibility, and most individuals can perform it 
safely. 
 
Slow-sustained Stretching  
 
With the slow-sustained stretching technique, muscles are lengthened 
gradually through a joint�s complete range of motion and the final 
position is held for a few seconds. A slow-sustained stretch causes the 
muscle to relax and thereby achieve greater length. This type of stretch 
causes little pain and has a low risk for injury. Inflexibility development 
programmes, slow-sustained stretching exercises are the most frequently 
used and recommended. 
 
Proprioceptive Neuromuscular Facilitation (PNF) 
 
This stretching is based on a �contract-and-relax� method and requires 
the assistance of another person. The procedure is as follows: 
 
1.  The person assisting with the exercise provides initial force by 

pushing slowly in the direction of the desired stretch. This first 
stretch does not cover the entire range of motion. 

2.  The person being stretched then applies force in the direction of 
the stretch, against the assistant, who tries to hold the initial 
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degree of a stretch as close as possible. This results in an 
isometric contraction at the angle of the stretch. 

3.  after 4 or 5 seconds of isometric contraction, the person being 
stretched relaxes the target muscle completely. The assistant then 
increases the degree of stretch slowly to a greater angle. 

4.  The isometric contraction is repeated for another 4 or 5 seconds, 
after which the muscle is relaxed again. The assistant then can 
increase the degree of stretch, slowly, one more time. 

 
Steps 1 through 4 are repeated two to five times, until the exerciser feels 
mild discomfort. On the last trial, the final stretched position should be 
held for 15 to 30 seconds. 
 

 
 
Theoretically, with the PNF technique, the isometric contraction helps 
relax the muscle being stretched, which results in lengthening the 
muscle. Some fitness leaders believe PNF is more effective than slow-
sustained stretching. Another benefit of PNF is an increase in the 
strength of the muscle(s) being stretched. Research has shown 
approximately 17 and 35% increases in absolute strength and muscular 
endurance, respectively, in the hamstring muscle group after 12 weeks 
of PNF stretching. The results were consistent in both men and women 
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and are attributed to the isometric contractions performed during PNF. 
Disadvantages of PNF are: 
More pain. 

� The need for a second person to assist, and 
� The need for more time to conduct each session. 
 
Intensity 
 
The intensity, or degree of stretch, when doing flexibility exercises 
should be a point of mild discomfort or tightness at the end of the range 
of motion. Pain does not have to be part of the stretching routine. All 
stretching should be done to slightly below the pain threshold. As 
participants reach this point, they should try to relax the muscle being 
stretched as much as possible. If you feel pain, the load is too high and 
may cause injury. After completing the stretch, the body part is brought 
back gradually to the starting point. 
 
Repetitions 
 
The time required for an exercise session for development of flexibility 
is based on the number of repetitions and the length of time each 
repetition is held in the final stretched position. As a general 
recommendation, each exercise should be done 2 to 4 times, holding the 
final position each time for 15 to 30 seconds. 
 
As flexibility increases, a person can gradually increase the time each 
repetition is held, to a maximum of 1 minute. Individuals who are 
susceptible to flexibility injuries should limit each stretch to 20 seconds. 
Pilate exercises are recommended for these individuals, as they increase 
joint stability. 
 
3.6  Frequency of Exercise 
 
Flexibility exercises should be conducted a minimum of 2 or 3 days per 
week, but ideally 5 to 7 days per week. After 6 to 8 weeks of almost 
daily stretching, flexibility can be maintained with only 2 or 3 sessions 
per week, doing about three repetitions of 15 to 30 seconds each. The 
table below summarises the guidelines for flexibility development: 
 
Mode Static or dynamic (slow ballistic or proprioceptive 

neuromuscular facilitation) stretching to include all major 
muscle groups. 

Intensity  Stretch to tightness at the end of the range of motion. 
Repetitions  Repeat each exercise 2 to 4 minutes and hold the final 

stretched positions for 15 to 30 seconds 
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Frequency  Minimal, 2 or 3 days per week. 
Ideal, 5 to 7 days per week.  

Source: adapted from American College of Sports Medicine, Guidelines 
for Exercise Testing and Prescription (Baltimore: Williams & Wilkins, 
2006). 
 
3.7  When to Stretch? 
 
Many people do not differentiate a warm-up from stretching. Warming 
up means starting a workout slowly with walking, cycling, or slow 
jogging, followed by gentle stretching (not through the entire range of 
motion). Stretching implies the movement of joints through their full 
range of motion the final degree of a stretch according to recommended 
guidelines. 
 
A warm-up that progressively increases muscle temperature and mimics 
movement that will occur during training enhances performance. For 
some activities, gentle stretching is recommended in conjunction with 
warm-up routines. Before steady activities (walking, jogging, cycling), a 
warm-up of 3 to 5 minutes is recommended. The recommendation is up 
to 10 minutes before stop-and-go activities (for example racquet sports, 
basketball, soccer) and athletic preparation in general (for example, 
gymnastics). Activities that require abrupt changes in direction are more 
likely to cause muscle strains if they are performed without proper 
warm-up that includes mild stretching. 
 
Sports-specific/pre-exercise stretching can improve performance in 
sports that require a greater-than-average range of motion, such as 
gymnastics, dance, swimming, and figure skating. Some evidence, 
however, suggests that intense stretching during warm-up can lead to a 
temporary short-term (up to 60 minutes) decrease in strength. Thus, 
extensive stretching conducted before participating in athletic events 
that rely on strength and power for peak performance is not 
recommended. 
 
In terms of preventing injuries, the best time to stretch is controversial. 
In limited studies on athletic populations, the evidence is unclear as to 
whether stretching before or after exercise is 
more beneficial in preventing injury. Additional research is necessary to 
clarify this issue. 
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In general, a good time to stretch is after aerobic workouts. Higher body 
temperature in itself helps to increase the joint range of motion. Muscles 
also are fatigued following exercise, and a fatigued muscle tends to 
shorten, which can lead to soreness and spasms. Stretching exercises 
helps fatigued muscles reestablish their normal resting length and 
prevent unnecessary pain. 
 
4.0    CONCLUSION 
 
This unit discussed muscular flexibility and it’s to adequate fitness. 
Factors that affect muscular flexibility was also highlighted. Various 
principles that govern development of muscular flexibility was also 
discussed. To unit also presented an understanding of when to stretch. 
 
5.0 SUMMARY 
Flexibility refers to the achievable range of motion at a joint or group of 
joints without causing injury. Some muscular/skeletal problems and 
injuries are related to a lack of flexibility. In daily life, we often have to 
make rapid or strenuous movements we are not accustomed to making. 
Abruptly forcing a tight muscle beyond its achievable range of motion 
may lead to injury. 
 
 
 
 
 


