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Preface 

 The textbook entitled, “Exercise for Life” is written by the Physical Education Program, Faculty 

of Education, Chiang Rai Rajabhat University.  The content is derived from experts in the fields of 

medicine, nursing, academics, research and education.  There are six units including:       1) Human Body 

and Body Movements, 2) Physical Fitness and Enhancement, 3) Exercise for Health, 4) Alternative 

Exercises, 5) Physical Fitness Test, and 6) Prevention and Treatment of Physical Injuries from Exercising.  

This textbook is used as the main text for students studying at Chiang Rai Rajabhat University under the 

name of “Exercise for Life”.    

        It is hoped that this textbook, “Exercise for Life” will provide for improved learning of the 

important content developed by many experts from Chiang Rai Rajabhat University who generously 

contributed to the development of the material presented. Special thanks to those experts and for the 

budget support of Chiang Rai Rajabhat University.  All suggestions, whether complementary or of 

criticism are welcomed by the Physical Education Program at CRRU.    

   

 

           Physical Education Program Teaching Team and Associates  
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Course Syllabus 

Course Name        Exercise for Life       3  credits 

Course Description   
ศึกษา ผลของการออกก าลงักายต่อระบบต่าง ๆของร่างกายท่ีเก่ียวขอ้งกบัการออกก าลงักาย 

และการน าไปประยกุตใ์ชใ้นชีวติประจ าวนั ออกก าลงักายเพื่อสุขภาพ การเสริมสร้างสมรรถภาพ
ทางกาย การทดสอบสมรรถภาพทางกาย รู้จกัวธีิการป้องกนัและการรักษาการบาดเจบ็ทางการออก
ก าลงักาย 

Study the effect of body system of human related with exercises and applied in daily life; 
exercise for health; enhancing of physical capability; the physical capability test; injury prevention and 
injury treatment from exercise 

Expected Learning Outcomes about Students (Learning Behaviors after the Class) 
1. Students have the knowledge and understanding on basic anatomy and physiology of           

the human. 
2. Students learn the benefits and understand the principles and methods of exercise for health. 
3. Students understand the definitions, scope, types, and methods of exercise for health. 
4. Students understand the definitions, affecting factors, and methods to enhance physical 

fitness. 
5. Students have good physical fitness and can test the basic physical fitness. 
6. Students understand how to prevent and treat injuries caused by exercise and sports. 

Contents and Methods of Teaching and Learning throughout the Semester (15 weeks) 

Week Contents Activities Media 

1 Introduction 
1. Human Body and Body Movements 
2. Physical Fitness and Enhancing 

1. Lecture 
2. Assignment 1 

1. PowerPoint 
2. Figures 
 

2 
 
 

Exercise for Health 
      1. Definitions and Significance of Health  
      2. Scope and Methods of Exercise for 
Health 
      3. Aerobic Exercise 

1. Lecture 
2.Submit Report 1 
3. Study in Textbook 
4. Self- study from 
www.crru.in.th   

1. PowerPoint 
2. Figures 
3. Textbook 
4. E-Learning 
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and Activities of Exercise for Health 
3. Alternative Exercise 

(crru. e-learning) 

3       1. Physical Fitness Test 
      2. Prevention and Treatment of Physical 
Injuries from Exercise 

1.Lecture 
2. Assignment 2 
3. Study in Textbook 
4. Self- study from 
www.crru.in.th   
(crru. e-learning) 

1. PowerPoint 
2. Figures 
3. Textbook 
4. E-Learning 

4 Physical Fitness Test (Pre - Test) before 
Practicing Activities of Exercise for Health 

Physical Fitness Test 
(Submit Assignment 2) 
 

Program for 
Analysis of 
Physical Fitness 
Test Results for the 
People 2009 

5-7 Activities of Exercise for Health Practicing Activities of 
Exercise for Health 

1. Activity sheet 
 

8 Midterm Examination   
9-13 Practicing Activities of Exercise for Health 

 
Practicing Activities of 
Exercise for Health 
Assignment 3 

1. Activity sheet 
 

14 Physical Fitness Test (Post - Test) after 
Practicing Activities of Exercise for Health 

Physical Fitness Test Program for 
Analysis of 
Physical Fitness 
Test Results for the 
People 2009 
 

15 Review the Contents of Units 1-6  1. Lecture 
2. (Submit 

Assignment 3) 

1. PowerPoint 

16 Final Examination   
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Evaluation: 
 Accumulative Scores     70   % 

- Exercise Activities   30% 
- Doing a Report    10% 
- Fitness Test    20% 
- Class Attendance   10% 

Final Examination       30    % 
- Final Test    30% 

Criteria of Evaluation: 
Scores 80-100 75-79 70-74 65-69 60-64 55-59 50-54 Lower than 

50 
Grades A B+ B C+ C D+ D F 

Main Document/ Textbook 
การออกก าลงักายเพื่อชีวิต (Exercise for Life) 

Remarks: 
Conditions of Studying are as follows: 
1. Students have Activities of Exercise for Health.  
2. Students must take their own physical fitness tests. 
3. Students must have at least 80% of their class attendance. 
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Unit 1 
Human Body and Body Movement 

Introduction  

 Exercise for Life is the subject of basic knowledge to promote students can play sports properly, 
adequately and invariably throughout their life. It focuses on scientific knowledge, and stimulation 
students to do physical activities in order to have the good lives; both good health and good mental health. 
One of the important indicators of the quality of life index is the person is healthy; this will have the 
positive impacts on physical fitness and mental competency. So that person can do daily tasks efficiently, 
and has the good living.   

 Today, medical science is growing rapidly; it can prevent and treat many serious diseases, 
especially Serious Infectious Diseases, for example, Cholera, Smallpox, Plague and so forth. It can be said 
that Thailand is free from these diseases. But the cause of death of most people is caused by Non-
Communicable Diseases (NCDs), for instance, Hypertension, Diabetes Mellitus, Cardiovascular Disease 
and Diseases caused by inappropriate health behavior such as smoking, drinking alcohol, drug abuse, etc. 
These diseases can be prevented or relieved by health caring about good food, appropriate living habits 
and exercise regularly.  

 Exercise is important for human life, because it makes the organs and systems of the human are 
developed, particularly essential organs: heart and lungs. The person who has these organs are strong, that 
will make the life last longer, and can do the daily routines and works effectively. Therefore, human 
should be aware of exercise for good health. And exercise properly and regularly will make maximum 
benefits for the body. In addition, the exercise have to know about body system; basic knowledge of 
Anatomy and Physiology, which is the basis of learning to understand the processes of body movement 
and that leads to   exercise accurately and properly. 

Anatomy and Physiology 

  Many educators have the definitions of Anatomy and Physiology as follows:  
 Utchu ( 1983) has defined Anatomy is a science of the body structure and the appearance of 
organs.  Toranin (1979) has given the meaning that Anatomy is the subject that describes the parts of the 
body according to the body positions which are linked and made up of human or animal body. And 
Wanichanon has defined that Anatomy is the study of the body structure and the relationship between the 
various parts of the body, “Anatomy” comes from Greek and it means "cut apart" since the early days, this 
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subject mostly relied on funeral surgery. But nowadays, this subject has more detailed by using different 
types of microscopes and instruments for helping us to learn more valuable knowledge all the time. 
(Sukhothai Thammathirat Open University, 1999) 
  Utchu (1983) has defined about Physiology is the subject that study of the organ functions: not 
only the main functions, but also study the minor functions of those the processes that may be occurred 
due to chemical and physical changes of the sub-organs.  That is consistent with the definition of Toranin 
(1979) has said that Physiology is the subject of organ functions of the body, which have processes to keep 
the body alive. Similarly, Boonsiri (1995) gave the definition that Physiology is a branch of Biology, and 
very important academic field, which study of the working processes and the interactions of body systems. 
There are many ways to categorize the sub-disciplines of physiology: General Physiology, Comparative 
Physiology, Human Physiology to make more knowledge and understanding this science easier.   
Wanichanon has defined Physiology is a study of body functions and describe the factors and processes 
involve in these functions ( Sukhothai Thammathirat Open University, 1 9 9 9 ) . Jiasakul ( 2 002)  said 
Physiology involves living body functions by focusing on the process control system which makes living 
a normal existence, although the external and internal factors will change.  
 In conclusion, Anatomy and Physiology mean the scientific study of human and animal body 
functions as well as chemical and physical changing processes to make alive body. 
 The human body is divided into several parts. Each part consists of several organs as follows; 
 The part of head has sub-organ is the brain, which has many functions are getting feeling, 
thinking process, perceiving hunger and thirst, in addition, the brain is control center of breathing, 
heartbeat, body temperature and so on. 

 Neck part consists of trachea, Adam's apple, Thyroid gland and Parathyroid glands. 
 Chest and abdominal cavity consist of digestive system, excretory system, reproductive system 

and endocrine system. 
 And the protruding organs are arms, hands, legs and feet. 
 The human body has the smallest unit called cell. Cells are similar shapes and functions called 

tissues. Many tissues become organs. Many organs interact with each other become body system. 
(Jiasakul 2002) 

The function of the human body consists of the following major systems: 
1.  Skeletal System 
2.  Muscular System  
3.  Nervous System 
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4.  Circulatory System 
5.  Respiratory System 
6.  Digestive System 

 
Skeletal System 

Roles and Functions 
 

Roles and functions of skeletal system are as follows: 
1. To be the body structure. 
2. To support the organs in their place. 
3. To help with body movements, it is the adhesion of muscle, ligament and tissues. 
4. To protect from external danger. 
5. To be the source of producing blood cells (Red Bone Marrow). 
6. To be the storages of calcium and minerals. 

Skeletal System Components 

 The skeletal system consists of the major organs; the hardened bones, the cartilage, the joints, 
and the ligament which is the tendon or fascia that helps to connect each piece of bones. 
 1. Hardened bones or the real bones have a structure consisted of compact bone that is solid 
substance covered the shaft of bones, and spongy bones which there is the bone marrow in this part. 
 2. Cartilage which covers the tip of bones, it is white, very softer than hardened bones, and it 
helps to be the mitt to support and prevent the bones not be grated with others. (Torranin, 1979) The 
cartilage is a group of the connective tissue that there are 3 types of cartilage: hyaline cartilage, which is 
slightly retracted with a clear appearance and found on the connected head bones and on narsal bone, 
elastic cartilage, which is flexible since it has much of elastic fiber such as the ear conch area, and fibrous 
cartilage which can rather be a flexible cartilage, and found in various joints of the body. (Boonsiri, 1995) 
both of cartilage and bones evolved from connective tissue, and the hardened bones are distinct from the 
cartilage. Bones are composed of fibers that come together and contain important minerals such as 
calcium phosphate cumulated so much, and then the bones are harden. (Porramattakorn & Porramattakorn, 
2002) 
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Figure 1.1 Structure of the Bone 
Source: (Chiras, 1999) 
3. Joints are parts that connect among the bone with another bone. It causes the bone to work and 

move. If there are more joints, the movement will be smoother. Joints are the connective parts among the 
bone. 

 Shape and Appearance of the Bone 

 There are 206 pieces altogether of adults’ bones with different shapes and appearances such as: 
1. Long bone shape such as clavicles, arms and legs bones 
2. Short bone shape such as palms and feet bones 
3. Flat bone shape such as shoulder and hip bones 
4. Strange bone shape such as back, ear, narsal and jaw bones 
The major components of bone growth are: 
1. Vitamin D helps to keep bones to be strong and grow. 
2. Calcium makes strong bones. By the way those bones can store calcium; parathyroid gland 

helps the calcium keeping better. 
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3. Phosphorus helps the bones grow. Bones can be restructured to be suitable with various 
conditions. Therefore, if the weight of bone is increasing, it makes the bone be healthier and grow. If we 
do not allow the bone to work, bones will be not strong and weak because much calcium comes out from 
the bones, but if the bone is always working, calcium will be accumulated in the bones, and the teeth will 
not be decayed. (Utchu, 1983) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.2 Skeleton Systems 
Source: (Shier et al., 1998) 
Names of bones that should be known 

1. Frontal bone 
2. Maxillary bone 
3. Mandible bone 
4. Scapula bone 
5. Clavicle bone 
6. Stermum bone 
7. Ribs bone 
8. Vertebral column bone 
9. Upper arm bone (humerus) 
10. Lower arm bone (radius and ulna) 
11. Upper leg bone (femur) 
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12. Lower leg bone (tibia and fibula) 
13. Coxal bone 
14. Coccyx bone 
15. Patella bone 

Muscular System 

Muscles are effective organs. It is a group of cells that can transform chemical energy into 
mechanical energy, so it results of force and tension in the work and movement of the body. 
(Chotepaiboonpan, 2002) Males’ muscles are 42% of body weight, and females’ muscles are 36% of body 
weight. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1.3 Front Muscular System 
Source: (Shier et al., 1998) 
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 Figure 1.4 Back Muscular Systems 

 Source: (Shier et al., 1998) 
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 Roles and Functions of Muscles 

 Muscles are divided into 2 types; 
 1. The voluntary muscles have functions as follows; 
        1.1 To keep the structure of the body shape 
  1.2 To cause the motion 
2. The involuntary muscles have functions as follows; 
  2.1 To make substances can move along the way (food, blood) 
  2.2 To excrete keeping substances when necessary (bile, urine, stool) 
  2.3 To control closed apertures such as the iris, the anus, and the slipknot of the bladder 
  2.4 To control the size of various tubes within the body such as windpipes, blood vessels 
  2.5 To make the heart work (heart beat) 

 Types of Muscles 

 Muscles are divided into 3 types according to their structure and function. 
  1 . Cardiac muscles are muscles at the heart. They are involuntary muscles that can shrink 
themselves without external stimulus. 
  2. Smooth muscles are the muscles of various internal organs. They are feed by nerves from 
the autonomic nervous system. Smooth muscles play an important role in the functioning of many organs 
because they are important components of the hollow internal organs over the body such as the aerial 
vessels, blood vessels, gastroenterology, uterus, bladder, iris muscles, and the tube of glands, etc. 
( Chotepaiboonpan, 2002) These muscles are involuntary muscles (outside the mental power). 
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Figure 1.5 Striated or Skeletal Muscles 
Source: (Shier et al., 1998) 
 3. Striated muscles or skeletal muscles are the voluntary muscles. They attach to the skeleton, 
and they cause physical movement when they contract. Each bundle of muscles has a different shape and 
size of bone it sticks, but it holds the same function; the contraction causes the traction at both tips. There 
are a total of 792 bundles of fascia. Each fascia has a connective tissue covered which is called 
epimysium. The inner part of epimysium consists of numerous fasciculus parallelized throughout the 
length of muscles, and each of these small bundles is covered by a connective tissue called a perimysium. 
Within the perimysium of the fasciculus, each bundle consists of muscle cells, also known as muscle 
fibers arranged in parallel approximately 150 cells, and each cell has a connective tissue called 
endomysium covered and attached to the surface of the cell membrane. Each muscle fiber is composed of 
tiny fibers called myofibrile, and each myofibrile is divided into small strands called filament. 
 The striated or skeletal muscles have the appearances as below; 
 1. Have a well-developed of cross striation 
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 2. They are under the voluntary, so they can be controlled. In the normal situation inside the 
body, they look relax. Moreover, they will shrink if they are stimulated by the motor nerve, or if the 
muscles stimulate themselves. 
 3. They are adjacent to the skeleton, and the muscles are connected with bones by the tendon 
fibers 2 points; origin and insertion. 
 Table 1.1 Shows properties of striated or skeletal muscle fibers. 

 Source: (Powers & Howley, 1999) 

Nervous System 

 Roles and Functions  

 The nervous system is responsible about helping the body to adjust to the environment, control 
thoughts and behavior of the body, control internal organs to work normally, control various organs of the 
body to work together, get feelings of outside, and response. 
 Nervous system can be classified into 4  parts as follows: central nervous system, peripheral 
nervous system, autonomic nervous system and sense organs. 

Central Nervous System 

The central nervous system consists of the major organs: the brain and the spinal cord. 
 1. The brain is divided into 3 parts; 
 1.1 The big brain (cerebrum) is responsible in controlling memory, thought, aptitude, sensory, 
speech, vision, hearing, etc. There are 12 pairs of brain nerves. Danwiwat (2003) has totally explained that 
the first-pair (olfactory nerve) acts as the smell receptor. The second-pair (optic nerve) acts as an image 

Properties of striated or 
skeletal muscle fibers 

Fast fibers Slow fibers 
Type II b Type II a Type I 

Amount of mitochondria 
Tiredness Endurance 
Energy obtained 
ATPase 
The speed of contraction 
Performance 
Tightness 

low 
low 

anaerobic 
highest 
fastest 

low 
high 

high/medium 
high/medium 

mix 
high 

medium 
medium 

high 

high 
high 

aerobic 
low 
slow 
high 

medium 
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receptor. The third-pair (oculomotor nerve) is responsible in feeding many muscle bundles, and about iris 
contraction. The fourth-pair (trochlear nerve) is responsible in feeding the superior oblique muscle. The 
fifth-pair (trigeminal nerve) acts as the sensory receptor through the face. The sixth-pair (abducens nerve) 
is responsible in feeding the lateral rectus muscle. The seventh-pair (facial nerve) holds the 
responsibilities to receive feelings from the skin on external auditory canal, receive taste, feed muscles 
that react for facial expressions, and feed the salivary gland and lacrimal gland. The eighth-pair 
(vestibulocochlear nerve) deals with hearing and balancing of the body. The ninth-pair (glossopharyngeal 
nerve) is responsible in feeding stylopharyngeus muscle, receiving a sense from the middle ear, and 
receiving taste from 1  in 3  part of the back of tongue. The tenth-pair (vagus nerve) is responsible in 
feeding the muscle of the pharynx, larynx, palate, windpipe, and gastrointestinal and cardiac muscles. The 
eleventh-pair (accessory nerve) is responsible in feeding the neck and shoulder muscles in the back. The 
twelfth-pair (hypoglossal nerve) acts for feeding the tongue muscle. 
 1.2 The brain stem controls the function of striated or skeletal muscles, various feeling 
receptors, and also the levels of consciousness. 
 1.3 The small brain (cerebellum) is the part that helps muscles work together, controls the body 
motion, and helps to balance the body. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 1.6 12 Pairs of Brain Nerve  
 Source: (Shier et al., 1998) 
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 Figure 1.7 Brain Structure 
 Source: (Shier et al., 1998) 
 2. The spinal cord acts to send the flow to the brain to interpret the command, run the power of 
nerves from the brain directly to each organ. It is the center of reflex reaction, which is able to work 
immediately and to prevent and avoid any danger. Furthermore the spinal cord is also regulated growth of 
organs that spinal cords reach those organs. 

 Sense Organs 

 Sensations can be classified as these follows: 
  1. Skin sensation 
  2. Muscle sensation 
  3. Hungry and thirsty sensation 
  4. Smelling 
  5. Tasting 
  6. Sighting 
  7. Hearing and balancing 
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Circulatory system 

 The circulatory system is a system that serves nutrients, oxygen and substances to cells 
throughout the body, and removes the waste from cells back to the lung. The essential components of the 
circulatory system are shown below: 
 1. Blood - Human body normally has blood about 7.8% of the body weight. Blood is the fluid 
connective tissue. There are 3 general types of blood components: fluid part called plasma, blood cells, 
and fibers that are substances to help blood clotting. The blood is divided into 4 types: red blood cells, 
white blood cells, platelets, and plasma. 
  1.1 Red blood cells – The amount of red blood cells depends on age and gender. 
Wanichanon (1999 )  has explained that in there are 4.5 - 5 million cells per cubic millimeter in females, 
and 5 million cells per cubic millimeter in males. Red blood cells of mammals, including humans, do not 
have nucleus. It has rounded flake shape, which is a puddle or concave for both sides (biconcave disk), 
and has a diameter of about 7  - 8  microns. Having the shape like that causes to the amount of cell 
membranes which is more than usual, so it is suitable for exchanging substances through cell membranes. 
It also allows the blood to change the shape such as wringing to be smaller and slender when flowing 
through the tiny capillaries. (Sukothaithammarthirat University, 1999) Red blood cells carry oxygen to 
numerous cells throughout the body, and bring the carbon dioxide back to lungs to be excreted while 
breathing out. Red blood cells are produced by the bone marrow, and are alive about 1 2 0  days, then 
expired red blood cells are brought to be destroyed by phagocyte cells in the spleen, liver, and also bone 
marrow. 
  1.2 White blood cells – This kind of blood cells has nucleus. It can move freely, and sift 
through the wall of small blood vessels to various body tissues. White blood cells are responsible for 
destroying pathogens that enter the body. 
  1.3 Platelets or thrombocytes – They have no nucleus with approximately 3 micron of size. 
When blood vessels are shredded or have wounds, they will fall out and hold collagen fibers in the 
connective tissue around blood vessels, after that those platelets will swell, and release the accumulated 
substances which cause blood vessels at the wound to shrink and other blood platelets will group and 
stimulate blood clotting to stopper blood vessel leakages, thereby; they can help to prevent blood loss. 
Heart (heart) serves to pump and inject blood into the lungs and nourish the body. 
 2. Heart – The heart holds duty to pump and inject blood into the lungs and nourish the body. It 
weighs around 350 gram, and is divided into 4 chambers. The upper chamber is called atrium. The lower 
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chamber is called ventricle.  Wanichanont (1999) has said that the heart working processes consist of 2 
circuits; the first circuit is to send blood to feed all over the body called systemic circulation, another 
circuit is to send blood to purify at lungs and then return back to the heart called pulmonary circulation. 
(Sukothaithammarthirat University, 1 9 9 9 ) has mentioned that the upper right heart is the channel that 
receives waste blood or black blood from every part of the body, and then the upper right heart opens into 
the lower right heart through the tricuspid valve, which separates two chambers of the heart. This tricuspid 
valve will be closed when the lower heart is wringing in order to prevent the blood flow back to the upper 
heart. Then the lower right heart will wring the blood to purify at lungs. When the blood is purified 
completely until it is red, it will be returned to the upper left heart, after that, the blood will pass to the 
lower left through bicuspid valve, and the lower left will wring itself for sending red blood to feed the 
body. This lower left heart works hardest, that is why it has the thickest wall. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  
 
 
 Figure 1.8 Circulatory System 
 Source: (Marieb, 1995) 
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 Electrical properties of the heart, muscular cells work by contracting simultaneously, i.e., upper 
heart cells contract concurrently to deliver blood into the lower heart, then lower heart cells contract 
together to wring blood out of the heart. The signal that causes each muscular cell contract simultaneously 
is an electrical signal that occurs entirely in the heart. It is no need for external signals, e.g., nerve signals 
start stimulating the striated or skeletal muscle. External signals only modify the electrical properties of 
the heart such as the increasing or decreasing heart rate through the sympathetic or parasympathetic 
nervous system. The electrical signal of the heart can be recorded in the body skin, and that recorded 
electrocardiographic image is called electrocardiogram (ECG). (Jiasakul, 1999) 
 3. Pulse is the movement of blood vessels when the heart is working (beat), it will have the 
pressure sent to blood vessels, and that causes the movement followed the heartbeat rhythm. Males will 
have the pulse rate of 7 2  beats per minute, while females’ pulse which beats faster than males 
approximately 10% will beat about 78 beats per minute. 
 4 .  Blood pressure – The blood will be able to flow in blood vessels just when it has the 
pressure which is called blood pressure. Blood pressure measurement will scale blood pressure of red 
blood vessels (arteries). It is usually measured at 120/80 mm Hg. 

Respiratory System 

 Respiratory system is the exchange of various gases between the body and the atmosphere. The 
body gets oxygen into lungs while inhaling, and release carbon dioxide out of the body while exhaling. 
The respiratory system is responsible for supplying oxygen to cells throughout the body. Besides of the 
main function to exchange gases, lungs also function differently as well such as changing certain 
substances, helping to prevent lungs from harmful debased substances, and being a source for storing 
blood in the body, etc. (Hangsapreuk, 2002) In general, the respiratory system works closely with the 
circulatory system because the blood gets oxygen and carbon dioxide from breathing air into the body to 
the lungs, and then the lungs will purify the air by removing the reject out. 
 Wechpetch (1997) has summarized about functions of the respiratory system as follows. 
 1. Gas exchange - oxygen and carbon dioxide exchanged between the body and the outside air is 
the most important function of the respiratory system. 
 2. Help to maintain the balance of acid – alkaline of the body. The respiratory system will help 
to control the carbon dioxide excretion out of the body by lungs because when carbon dioxide in the body 
combines with water, it becomes carbonic acid. For this control, since the central nervous system has the 
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measurement for carbon dioxide levels in arteries and the cerebrospinal fluid, then send commands to 
control breathing. 
 3. Phonation is depended on breathing out to drive the air pass through the vocal cords, so it 
causes the sound to use in speaking continuously. 
 4. Body protection, because breathing air into the lungs, there may be adulterated substances 
entering the body such as bacteria, dust, and other toxic gases. In addition, the ambient temperature and 
humidity are very variable; therefore, the respiratory system has to produce special cells to prevent the 
body. 
 5. Functions about blood circulation - the lungs are responsible for providing blood for the left 
ventricle, and also acts as a blood filter as well. 
 6. Functions related to metabolism – it is about producing some chemical substances to use.  

 Structure of the respiratory system consists of 3 major parts: (1) outer parts of the chest such as 
the nose, mouth, pharynx, larynx, and primary bronchial tubes, (2) inside parts of the chest which are 
channels of the air such as bronchi, bronchus, bronchiole and alveolar sac or lung air sac, and the part of 
blood vessels to exchange blood oxygen and carbon dioxide. Consequently, lungs are needed to have a 
very large area for gas exchange activity. Typically, people will have about 300 million of alveoli, which 
is about 70 - 90 square meters altogether. (Limlomwong, 2002) 
 
 
  
  
 
   
 
 
 
 
 
 
 Figure 1.9 Respiratory System 
 Source: (Shier et al., 1998) 
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 Figure 1.10 Structure of the Lungs 
 Source: (Creager, 1992) 

Digestive System 

The digestive system consists of gastroenterology, which the food will pass through the mouth, 
and will be digested smaller by some organs that have the gland to release the gastric juice. The organs 
related to the digestive system including the mouth, throat, esophagus, stomach, small intestinal, large 
intestine, and other concerned organs such as salivary glands, liver, gallbladder and pancreas. 
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Figure 1.11 Digestive System 
Source: (Van de Graaff et al., 1997) 

Body Movements 

 Human Body Movements 

 The functions of various systems in the body while exercising and effects of exercise or sports 
training on the organs are what students need to know and understand initially which will affect the 
comprehension of exercise or sports performance, including the strengthening of human physical fitness. 
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 Human body can be able to move because of the working of muscles. When muscles contract, it 
causes the force to pull the bones that are held by those muscles moveable. 
 Sports Authority of Thailand (1993) has described that a bundle of muscles is composed of 3 
types of fibers. Muscles hold the function by contracting. In general, the function of the muscles is divided 
into 2 types; 
 1. Unmovable type (static or isometric function) is a press or push action wherewith the thing 
that is pressed or pushed does not move such as the runner's discharge position, or exerting position to 
push the building wall. 
 2. Moveable type (Dynamic or isotonic function) such as jogging, jumping, shooting, throwing. 
 Aksaranukrah (1991) has described that muscles’ responsibility is to contract, so they capacitate 
the traction from both ends of bones they attached to the center of those muscles, so various joints are 
movable. Muscular contraction is distinguished into 3 types; 
 1. Shortening (concentric dynamic) contractions. Muscles contract shortly into the middle; that’s 
why there is the traction or pulling force at the ends of muscular tendons attached to the bones, and joints 
can move finally. 
 2. Isometric (static) contractions. Muscles contract, but do not shorten. Even there is the traction 
at the ends of muscular tendons, but there are no joints can be moveable. It works in the form of pressing 
or pushing, by the way, the thing that is pressed or pushed has no movement. 
 3. Lengthening (ecentric dynamic) contractions. While muscles still contracting, but muscular 
fibers are being long because there is the pulling force at the ends of the muscular tendons as always, but 
the tensile force gradually decreases together with the muscles gradually stretching. 
 Chotepaiboonpan (2002) has said that there are 3 forms of the muscular contraction in the body; 
 1. Isometric contraction is the contraction that causes the force to lift or carry things, but has not 
lift up yet; therefore, the length of the muscular bundle is still the same because the end of muscles or 
bones are not moving such as muscle contraction while lifting heavy objects, but not lifting up, trying to 
push the concrete wall to fall, or firmly standing against body weight and world gravity caused by the 
contraction of the back muscles and some bundles of leg muscles, etc. 
 2. Isotonic contraction is a contraction of the end of muscles stretching out, and the length of 
whole muscular bundle is shortened, but the force or traction is the same. It is the muscular contraction 
when lift something up already, or the muscular contraction of the front top of the thigh to lift the top of 
the thigh up, etc. 
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 3. Lengthening (stretched) contraction is the contraction of the antagonistic muscles in resisting 
the opposite muscle to work or move the body too much. The antagonistic muscles will be in contraction 
process, but the length increases because the tensile force is greater than the contracting force of muscles 
such as standing tilted to one side, or lifting the top of the thigh to step down the stairs that the front top 
thigh muscles contract, but the back top thigh and hip muscles contract to resist with less resistance, so the 
back top thigh and hip muscles are stretched even the muscular contraction process is still running. 
 Consequently, from above can be concluded that muscles work by contracting, and the 
contracting of muscular bundles has both against and same functions. The muscular contraction is divided 
into 2 types; 
 1. Static or isometric contraction is the muscular contraction, which the length of muscles does 
not change, does not contract, and there is the traction of the end of muscles, but there is no joint move at 
all. It works in the way of pressing or pushing, which the thing that is pressed or pushed does not move 
such as the runner's discharge position, or exerting position to push the building wall. 
 2. Dynamic or isotonic 
      2.1 Shortening (concentric dynamic) contraction is the muscular contraction by contracting 
shortening into the middle, then there is the traction or pulling force at the ends of muscular tendons, and 
can make joints move such as bending arm. 
      2.2 Lengthening (eccentric dynamic) contraction is when muscles still contracting, muscular 
fibers are being long because there is the pulling force at the ends of the muscular tendons as always, but 
the tensile force gradually decreases together with the muscles gradually stretching such as the stretching 
of the bent arm. 
 Each bundle of muscles will have less or much of force, depending on the size of cross-sectional 
area of the muscular bundle. The trained muscles will be larger, and will have increased strength. 
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Figure 1.12 Muscular Contraction and Bone Movement according to the Lever System 
Source: (Shire et al., 1998) 

 The Sports Authority of Thailand (1993) has explained that muscle contraction requires energy 
received from the breakdown of organic chemicals found in the muscle called adenosine tri-phosphate 
(ATP). This chemical will be recycled again by using energy from metabolism, especially glycogen, the 
sugar in muscles. It makes muscles can contract repeatedly and continuously for a long time. In case of the 
muscles do not work too much, but work for a long time, muscles will receive oxygen enough from the 
blood to oxidize glycogen and fat to produce the energy for ATP synthesis and the oxidation process 
which also produce the waste: carbon dioxide (CO2) and water (H2O) that will be removed from muscles 
by the blood stream. This exercise is the type that uses oxygen of called aerobic exercise, which is a type 
of sport played rather consistent for a long time, such as long-distance running, swimming, cycling, and 
aerobic dancing. If the muscles work fully hard for a short period of time, the energy used to synthesize 
ATP is received from the degradation of the glycogen without using oxygen (oxidation occurs not be on 
time). In this way, the waste produced is lactic acid which is the important acid that causes muscles 
fatigue. This exercise is called anaerobic exercise such as short-distance running with fully accelerated 
running to the win the finish line, etc. 
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Human Working Competencies 

 Utchu (1984) has said that here are 3 levels of performance, and it is found that in the first 20 
seconds and 8 minutes the level of performance will change. So, a very hard job, which the body cannot 
work more than 20-25 seconds, called the level I. This type is a fast, frenetic and hard task such as short- 
distance running, fast break games, etc. We cannot work this type of task in a long time because; 
 1. Muscular capacity to store ATP and CP is limited because this level of work cannot use 
another type of energy than ATP and CP only since there is no metabolic machinery in the body to 
produces enough energy with this level of work. According to Peterson's study, ATP in muscle can be 
used for only 5 seconds at this level, but fortunately, ATP can be timely produced from CP. When ATP 
breaks down into ADP, ADP is combined with CP to produce ATP quickly. CP in muscles works in this 
level will produce ATP for being the energy to use about 15-20 seconds only. Therefore, after ATP and 
CP have dropped into lower level, this task cannot continue. For that reason, muscles can fully contract up 
to 20 - 25 seconds.  
 
    

    Level I 
                                                            Level II (Phase l) 
  
                 Maximum aerobic power                                                    
                                                                                               (MAP) 
                                                                                       Level II (Phase ll) 

Level III 
                                                                                                                                      

 
 
 
                                        20 – 25 sec                25 sec – 4 min                4 min – 8 min above              8 min above    

 
 Figure 1.13 Levels of Work Competencies 
 Source (Infinity, Chu, 1984) 

 2. In only level I that only the white muscles can work fully. It is known that if the white 
muscles contract hard and quickly, but it's the easiest. And from that experiment, White muscles are able 
to contract fastest and hardest for a long time around 20 to 25 seconds, or closing the time that the ATP 

In
te

n
si

ty
 o

r S
p

ee
d

 



40 
 

and CP in muscles decrease a lot. This means that if we want to work at this level faster and harder, it 
depends on how much of white muscles and how well trained we have. Therefore, training in this level 
will result in increasing of ATP and CP in muscles, and make the muscles have the qualification more 
resemble with white muscles. Training does not change muscles from red muscles into white muscles, or 
change from white muscles into red muscles, but high-energy training in a short period of time will make 
white muscles to be the perfect white muscle, and red muscles will be more similar to white muscles. 
Tolerance training will make red muscles have more perfect qualifications, and will allow white muscles 
look more alike red muscles as well. 
 Level II is able to be done in 25 seconds to 8 minutes, and is divided into 2 steps because the 
400 m running would not have the same speed as the 800 m running, in the same way, the 800 m running 
the would not also have the same speed as the 1,500 m running. 
 Level II (Phase I) takes time about 25 seconds - 4 minutes. The work in this level has 
components as follows; 
 1. Most of the energy is received from glycolysis, but at the same time, ATP is also needed but 
there is lesser than because the blood flowed to the working muscles is quite uncomfortable. Therefore, 
using oxygen of those muscles is quite limited. 

 2. When energy is generated, much of lactic acid will be developed. 

 3. When the muscle works, the heat will occur. 
 4. There are few and limited of muscles worked as the intermediate muscles in the body. 
 Level II (Phase II) takes time about 4 - 8 minutes. The blood circulation is more important for 
working in this level, which has the elements as follows; 
 1. Acidity in the body. 
 2. Heat in muscles will increase. 
 3. Oxygen transport is important. 
 4. This step still uses for intermediate fiber muscles. 
 Level III is the working time of the body more than 8 minutes. It is long-time working such as 
long-distance running, swimming, and cycling. Its elements are as follows; 
 1. Use the amount of fuel (food) available in the body such as glucose and fatty acids. 
 2. The body heat increases, and pH decreases. 
 3. Use red fiber muscles to work. 
 4. Need a lot of oxygen to generate energy for muscular contraction. 
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 In conclusion, body movement by muscular contraction which will have body competencies in 
working by receiving enough of oxygen (aerobic capacity) or not, depends on the working capacity of 
circulatory system, the respiratory system and muscles that can receive oxygen. In part of the ability of the 
body to work without oxygen (anaerobic capacity), it depends on the ability of its muscles. However, after 
exercising, it requires oxygen more than usual to oxidize lactic acid into CO2 and H2O; it is the work of 
oxygen owing (oxygen debt), and then makes a refund when stop exercising. 
 In athletes, who play sport continuously for a long time but does not have regularity such as 
basketball, football, volleyball, badminton, etc., their muscles are the combined muscles. Sometimes they 
have to use the body's ability to work by getting enough oxygen, but sometimes they have to use the 
body's ability to work without oxygen. 

Summary 

 The human body and the body movement is an anatomical and physiological study, which is a 
sect of sciences that deals with human and animal skeletons. It describes components, roles and functions 
of every organ in the body, including the chemical and physical change processes in order to make the 
body can be survived. The human body has a primary structure that is the smallest unit called a cell. If 
cells are similar shapes and functions, a group of cells called tissue. Different types of tissues become 
organs. Many organs interact with each other become body systems. There are 10 systems of body system 
function: skeletal system, muscular system, nervous system, digestive system, respiratory system, 
circulatory system, excretory system, endocrine system, reproductive system, and integumentary system. 
Students are needed to learn the primary anatomy and physiology as a basis of learning for health 
strengthening by exercise. 
 The human body movement is working according to the Lever System. The bone serves 
function as a lever, joints are pivot points, and the muscles that hold the bones act as a force to lift or 
move the weight. The muscle attached the bones hold the function as the effort force that enables the body 
to lift or move the weight. Muscles that cause the body movement are striated or skeletal muscles which 
work under the mental power or called the voluntary muscles. Work by commanding the nervous system 
while contracting. Muscular contraction is caused by two types of work: (1) unmovable type in the way of 
pressing or pushing such as the runner's discharge position, or exerting position to push the building wall, 
(2) moveable type such as jogging, jumping, shooting, and throwing. Those muscular contractions will 

cause the body competencies to work at 3 levels; Level I is the work done in 20  to 25  seconds, and it is 
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the fast, intensive and heavy task such as short-distance running, Level II is the work done in 25  seconds 

to 8  minutes, and Level III is the work done in more than 8  minutes, and taken a long time such as long-
distance running. 
 Human body movement is to develop various organs in the body. It affects to working 
performances, and helps to extend working for longer life. The best way is to exercise regularly; therefore, 
exercise is essential for people of all ages. 

Exercise of Unit 1: 

 Explain the following questions completely. 

 1. What does anatomy and physiology mean? 
 2. What are the basic structures of living organisms, and what are their components? 
 3. What are the major organs of the skeleton system? 
 4. How many types of muscles, what are they, and how do they work? 
 5. How does the heart work? Explain understandably. 
 6. Describe the system of human body movements understandably. 
 7. How important is exercise? 
 8. What are the effects of exercise on the bone system? 
 9. Describe 5 benefits of exercise. 
 10. What is the disadvantage if lack of exercise in childhood? 
 11. How does exercise work well on muscular system? 
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Unit 2 
Physical Fitness and Enhancing 

 
Introduction  

 Each person's physical strength is different, so it affects the efficiency of work variously either 
in amount or time, and fatigue of the body. Each individual's health naturally varies depending on several 
factors which include life style, living condition, obtaining nutrients, health maintaining, and hereditary. 
Moreover, personal different physical fitness affects daily mission performance or work of each 
occupation such as teachers, businessmen, engineers, doctors, drivers, laborers, and all types of athletes. 
These groups of people will perform their work well and effectively or not depending on 3 elements; skills 
or expertise in the work they do, mechanical or scientific advantage about mobility, and physical fitness 
possession. From all of above, it means that physical fitness is the important component part which highly 
influenced of human’s work performance. 

Definitions of Physical Fitness 

 Hiranrat ( 1996) has stated that physical fitness is the person’s ability to control the body to 
perform various tasks effectively and suitable with amount of work and time throughout the day without 
physical suffering. Also, those people can actively do other activities not only daily tasks without 
exhaustion. Deangthongdee ( 1999) has said that physical fitness means all abilities to perform various 
activities with patience and untiring. Even the person has tiredness, he/she can return to the normal state 
within a little time, and it will affect the mental health as well. And Yodkham (2002) has described the 
physical fitness as abilities to work of body’s muscles and organs in order to undertake daily tasks 
effectively with more work, better quality at the same time or less than. If the quality and quantity of work 
is focused in each range, those people with good physical fitness will be able to work longer, tire slower, 
cool down faster, have remaining energy enough to engage in free-time activities for fun, and will be 
ready to face with emergency situations as well. In addition, Kultawatwichai ( 2004) has given the 
meaning of physical fitness as the body ability to perform tasks effectively without being tired. It is the 
capability of body systems to work efficiently and effectively. People who have good physical fitness will 
be able to do activities in daily life vigorously without too much fatigue, and have enough energy for 
recreational activities or emergency case. Consistent with Mahidol University (2004) has described that 
physical fitness means the integrity of the person in control and command the body to perform various 
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missions including whole daily life mission smoothly without tiredness. The person can also perform 
other missions in another way involving hobbies, recreational or fitness activities, or playing sports 
effectively and safely. 
 To conclude the meaning of physical fitness, it is the body condition which is capable of 
insisting on performing daily tasks effectively. The body is strong, patient, flexible, fatigue-free, mental 
health affecting, and it can also deserve and keep energy for using in emergency or free time such as 
recreational activities and exercising as well. 
  At present, the professors of health education, physical education and sports science have the 
same opinion that physical fitness is divided into 2 types as followings; 
 1. General Physical Fitness 
 2. Special Physical Fitness 
 General physical fitness consists of 2 components: (1) mechanism physical fitness or practical 
skill physical fitness or motor skill related physical fitness, and (2) health-related physical fitness. 
 Special physical fitness refers to the specific fitness that athletes must have or for those who will 
have the competition, that is; every athlete must have muscle power or anaerobic working. Gymnasts must 
have softness, equation or good balance. Footballers must have quads and torso muscle. (Mahidol 
University, 2004) Athletes (runners) must have the different special physical fitness from gymnasts and 
football players. In order to strengthen special physical fitness, special training is required. For examples, 
football players have to exercise their legs, shoulders, and torso muscles especially. Boxers particularly 
need to train their arms, shoulders, chest, legs, and torso muscles. Some athletes need muscle strength and 
do not need much patience. Some sports are not used much power. Some types require several combined 
capacities. However, the sport which does not use much of techniques; the result will depend on physical 
fitness only. In another way, the sport that techniques are used, having good physical fitness will allow the 
athlete to follow the techniques that are trained properly and effectively. It can be said that physical fitness 
is essential for all sports. 
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Significance of Physical Fitness 

 Physical fitness is a useful thing that every person should be mindful and use to practice since 
the physical fitness has the significance as below; 
 1. It is the preparation of persons both in childhood and adulthood so that they can join daily 
activities effectively, especially in hard and competitive activities whether walking, running, carrying, 
climbing, ducking, etc. 
 2. It is an activity that is used to solve children's physical disorders, and to prevent children’s 
body shape loss. Adults can use it to be the activity in maintaining health and shape. 
 3. It is an activity that allows all organs to be managed thoroughly in a short time. It can also 
perform together with many people. 
 4. It is an activity that is used to warm up the body before exercising, and to relax the stress 
muscles. 

Mobility Skill - Related Physical Fitness 

 Physical fitness related to skills, or mechanical skill physical fitness is a component of 
performance that is important to physiological functions of the body in order to be is the basis for carrying 
out specific activities such as playing sports. ( Mahidol University,  2 004)  In part of Department of 
Physical Education ( 1999), skill related physical fitness means physical fitness that is the supporting 
factor for ability and expression in movement, sports, dance, and gymnastics. It consists of the following 
elements. 
 1. Genetic 
 2. Agility 
 3. Balance of the body 
 4. Muscle power 
 5. Speed 
 Yodkham ( 2001) has said that mechanism performance has 6 main elements related to the 
movement. 
 1. Strength is the ability of the muscles in exerting to carry the weight or to resist the object as 
accomplished as well. This is based on 3 components. 
 1.1 Ability to use the force or powering the muscle force of motion 
 1.2 The relative effectiveness of the muscle groups involved in the movement. 
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 1.3 The mechanical aspect of the mechanical system in the body such as the lever system of the 
bone system, etc. 
 2. Endurance refers to the ability of the muscles to work continuously without fatigue. 
 3. Speed means the ability of the body or organs to move each way fast and taking less time. 
 4. Power is the effectiveness of the muscles expressed in strength and speed whether in the form 
of movement or weight gain such as high jump, clashing (engaging in arm wrestling). 
 5. Flexibility or softness. It is the capacity of the joint bone’s movement and the flexibility of 
muscles. 
 6. Agility is a result of coordinated performances expression of speed and flexibility. It also 
involves the precision of movement as well. 
 Another way, Mahodol University (2004) has explained that physical fitness which is related to 
sport skills consists of 6 elements. They are; 

1. Agility 
2. Speed 
3. Muscular power 
4. Balance 
5. Co-ordination 
6. Reaction time 

 In case of the International Committee for the Standardization of Physical Fitness Research has 
identified physical fitness into 7 categories as followings; 

1. Speed 
2. Muscle power 
3. Muscle strength 
4. Muscle endurance anaerobic capacity 
5. Agility 
6. Flexibility 
7. General endurance aerobic capacity (Sports Authority of Thailand, 1992) 

Department of Physical Education ( 2 001)  has described about the factors of physical fitness 
below. 

Endurance of respiratory and circulatory system is the performance of the coordinated function 
between respiratory and circulatory system. The body can insist to work for a long time. When stop 
working, it will be able to return to normal condition as soon. Activities that help to support endurance of 
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respiratory and circulatory system include: exercise slow and slow for a long time such as long-distance 
jogging or immovable jogging slowly for a long time. Long-distance runners such as 5,000 m runners, 
10,000 m runners or marathon runners will have respiratory and circulatory system that works together 
effectively. In other words, those athletes have their overall bodies which belong in high level of 
tolerance. 

Muscular endurance anaerobic capacity is the ability of a particular muscle to work repeatedly for 
a long time, and it can gain a lot of work with little tiring. Activities that will contribute specific muscle 
endurance include: the activity that requires using muscles in a part of the body repeatedly for a long time 
such as pulling the joint of arms several times, pushing the floor over and over, rising and sitting again 
and again, bending arms and hanging together from time to time, and sitting like triangle shape for a long 
time, etc. 
 Muscular strength is the ability of the muscles to contract body in order to fully perform a task in 
a certain time. In this case, muscles of a part or several parts of body work simultaneously such as ability 
to squeeze by left or right hand, ability to lift weights, ability to pull dynamometer, etc. Activities that can 
help strengthen muscles are activities that muscles have a chance to fully contract for a while, and take a 
rest alternately such as standing between edges of a door and using both hands to push those door edges 
for a moment and then switching to break. This practice will help strengthen the arm and shoulder 
muscles. Exercising by lifting weights is to help leg, torso, shoulder, and arm muscles being stronger too. 

The strength or springing power of the muscle is the ability of one or more muscles of the body in 
contracting to work fast and hard in any stroke. Muscular strength or springing power is different as the 
muscular strength mentioned above; the power is the result of muscular contraction only in one stroke, 
and the strength of muscles is also the result of muscle contraction, but after the contraction, it also 
remains the opportunity to try contracting body continuously for a period. The results of the attempt in this 
time may be greater than or equal to the contraction of the first time. There are examples of muscular 
activity including standing and taking a long jump, standing and high jumping, javelin throwing, doing 
shot put, etc. Activities that will help to increase muscular power are types of activities that help to 
enhance muscular strength as mentioned. 

Speed is the ability of body contraction for many times consecutively of one or more muscles of 
the body together to gain lots of quantity in a short time such as contracting to help the body to move 
quickly from one place to another place in the shortest time. The obvious example is 50-meter running or 
100-meter running. Activities that will help this speed up including: activities that promote muscle 
strength, and activities that require speed. 
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Agility is the capability of body muscular contraction together so that the body can change 
position and direction of movement with the speed and efficiency such as sitting down and standing up 
alternately with speed, the ability to run back and forth quickly, the ability to run back to the left and the 
right speedily. Activities that promote mobility are activities that allow muscles to work by changing 
direction and direction as mentioned before. 

Flexibility is the ability to stretch several joints of the body in order to be able to move in the 
widest are such as tightly standing knees and bending to touch the ground, standing knees and bending 
back upturned to touch the ground. Activities that will help the body to be more flexible are activities that 
the body must stretch more than normal working. 

Stabilizing or balance is the sensation of the body, especially in muscles of joints and the nervous 
controlling system in ears and optic nervous maintain the balance of body in different positions both in 
immovable time and moving to work congruously such as walking on a straight line and join the toes. 
Standing on a foot and spreading out two hands to the side, pretending like a frog, standing with the head, 
and standing by hands, etc. The balance of these positions should be trained regularly in order to make 
balance better. 

Health - Related Physical Fitness 

Physical fitness related to health is involved in improving the quality of the body's work and 
being healthy. Unpinichpong (Laopatharakasem ( editor. ) ,  1994) has described that the medical has 
divided of physical fitness in the general people into 4 important components; they are Cardiovascular 
Endurance, Muscular Strength, Flexibility, and Body Composition, which all of these are called ‘Health 
Related Fitness’. In part of Office of Development of Physical Education, health Education and recreation, 
Department of Physical Education (1999) has explained consistently that health - related physical fitness 
refers to physical fitness that promotes good health, and prevents of diseases such as coronary heart 
disease, high blood pressure, back pain, and health problems caused by lack of exercise. It consists of the 
following elements. 

1. Endurance of respiratory and circulatory system  
2. Strength and endurance of muscles 
3. Body proportion 
4. Flexibility 
5. Health habit 
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As Khamwong ( 2002) has shortly described that health - related physical fitness involves in 
improving the quality of working and being healthy. It is divided as below. 

1. Cardiovascular endurance 
2. Flexibility 
3. Strength 
4. Muscular endurance 
5. Body composition 
Accordingly, Mahidol University ( 2004) has said that there are 4 components of health-related 

physical fitness; 
 
1. Cardiovascular endurance 
2. Muscular strength and endurance 
3. Flexibility 
4. Body composition - % fat 
To conclude, physical fitness for health is the following. 
1 . Body composition means that the body mainly consists of 2 parts; the fat mass and lean body 

mass, which is the bones, muscles, organs, and water. Having high fat shows obesity that affects to health 
and fitness. (Mahidol University, 2004) A very common estimate is to calculate BMI (Body Mass Index) 
which cannot tell about how much percent of fat it contains, but it is easy and comfortable. Another way, 
using Skinfold Caliper to measure skin thickness can calculate fat percentage (% fat) as well. 

2 .  Endurance of the respiratory and circulatory system (cardiovascular endurance) refers to the 
practical performance of the respiratory and circulatory system to transport oxygen to muscle cells, and 
then the body can insist to work or exercise with the big muscles for a long time. Yodkham (2001) has 
supported that it is the ability which the body can do moderate tasks for a long time. 

3. Flexibility refers to the ability to stretch the joints, ligaments and muscles of the body. It is an 
important element since the body has to do activities and movement; therefore, the risk of injury of 
muscles, ligaments and joints is reduced. (Mahidol University, 2004) The flexible is the maximum 
movement of joints or joint groups as a person can do. 

4. Muscular endurance means the ability of any muscle bundle of or muscle group to contract 
repeatedly for many times or consecutively for a long time, (Mahidol University, 2004) or the ability to 
maintain a long contraction in one time. 
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5. Muscular strength refers to the ability of muscles in contraction for resisting exertion the 
weight or object, (Mahidol University, 2004) or the maximum quantity of force that any bunch or group of 
muscles can be resisted during the contraction in one time. 

Factors Affecting Physical Fitness 

Physical fitness of the individual is not the same in each time. It depends on the internal and 
external factors which surrounds us. 

1. Internal Factors Affecting Physical Fitness 

1.1 Age 
 Individuals in each age have different physical fitness abilities; therefore, different ages have the 
capacity to play different sports. The age which has the most potent body is 20 to 25 years old, and some 
may reach 35 years old if they have good health care. The most suitable age for exercise is 13 to 35 years 
old, and the age between 50 and 60 years old is the period that the body strength decreases. After the age 
of 60 (old age or elderly people), body systems have less effectiveness in the operation of the circulatory 
system, cardiac pumping reducing by 1% per year. When the heart decreases working, blood circulation 
will be reducing as well. When exercising, the heart must pump more blood, then it causes the 
hypertension which will be increased; however, the efficiency of blood vessels, lung functions, and 
muscles’ performance is decreased. In the person who has more age, the nervous system deteriorates, the 
brain works slower down, and thus elderly people will have high emotional tension. 

 
 
 
 
 
 
 
Figure 2.1 Comparing exercise in different ages 
Source:  (Plowman & Smith, 2003) 
Children have less endurance than adults, so exercise should not be over hard, and should choose 

activities suitable with themselves. In childhoods, the good way is to play various sports in order that the 
body will develop in all parts. In adults, the body is fully developed and can play all types of sports. In old 
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age, sports is not prohibited, in contrast, exercise by playing sports can help the body to be strong and 
fresh. It is important to choose sports which are appropriate for each person by regarding of the physical 
condition, avoiding extreme sports or striking, swinging, or bumping sports, and should play for exercise, 
and focus on fun rather than serious competition. 

1.2 Gender 
Males have larger body proportions than females, so they are suitable for sports that require 

strength or striking sports. Females have smaller body, and have more fat in the body, so they are more 
suitable for sports training using flexibility, water sports, or balancing horizontal movement. 
Sonthornwipak (Rakponrameung & Wanadurongwan, (ed. ) , 1987) have explained that girl ages to teen 
ages have the tolerance as much as boys have. But if it is the hard work, the tolerance of women is much 
lower than men. As Morehouse and Miller point out that women's tolerance is half of male's in running, 
and factors that limit the tolerance of women are the heart rate which is faster (10%), the heart is smaller, 
less lung capacity, and the oxygen transport capacity is also less because red blood cells are lower. But in 
terms of flexibility, women in both childhood and adulthood age are more flexible than men.  
 
 
 
 
 
 
 
 
   

   

 Figure 2.2 The gender and exercise 
 Source: (Carroll & Smith, 1992) 
  1.3 Physical, mental and talent condition 
 It is about individuals as a result of hereditary and the environment influence. Although training 
can make people smarter, the trainees’ physical, mental and talent characteristics will be the limit of their 
maximum capacity. The obvious thing is the shape of athletes in many types of sports that they have 
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specific qualification. For example, basketball and volleyball players have to be high, long-distance 
runners are slim, wrestlers and weightlifters are muscular sportsmen, etc. 
 The passion in the sport they play, the willingness and concentration in the practice and 
competition are the major components that make the practice and competition fully effective. 
 Talent is hard to describe, but in fact that is seen, the ability to practice (especially in technical 
training) of each person is different. Some people practice only 2  to 3  times, then they can do well, in 
contrast, some people even practice hundred times, they are still not feasible. (Sports Authority of 
Thailand, 1992) 
  1.4 Levels of exercise 
 Sonthornwipak (Wanadurongwan, (ed.), 1987) have described that there is a comparative study 
of the heart function of wild and domestic rats. The maximum oxygen uptake was found in wild rats, 
which more than domestic rats for 2 7  cc / min / 1  kg of weight. This difference is comparable to the 
results found in top athletes and general people. Poupa and Rakusane in 1996 also studied cardiac changes 
in wildlife and domestic animals. The study results were summarized as below. 
 1. Wild animals have a bigger heart size when compared to the same body size. 
 2. Wild animals have denser capillaries in the heart than domestic animals. 
 3 . Wild animals have higher number of myocardial cells than domestic animals when compare 
by  the equal volume of myocardium.  
 4. The myocardial cells of wild animals are smaller than domestic animals. 
 There is also a study by training rats to exercise, then that gives the supportive evidence that the 
heart size depends on exercise levels. Exercise directly affects physical fitness. Exercise by using 
muscular power will increase muscular strength by enlarging the size of muscles. Endurance exercise (not 
very heavy but take a long time) can enhance more tolerance. Rarely exercise makes various muscles and 
tissues loss ability to stretch. Also, if there is no movement anymore, such as being splinted when the 
bone is broken, the performance in flexibility gets a lot reduced. In addition, seldom exercise causes more 
fat accumulation, which is reduced the flexibility as well. 

 2. External Factors Affecting Physical Fitness 

 External factors are outside things around trainer or what the trainer exposed or ingested, which 
influence the practitioner. The major external factors are: 
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  2.1 Food 
 Food is one of the most significant external factor that influences disciplining and competencies. 
Eating food that contains much of protein do does not improve the strength and patience. Conversely, it 
may be a disadvantage. The food that directly gives energy is Carbohydrates. Athletes who use patience 
need to get this kind of food especially. (Sports Authority of Thailand, 1992) Before exercising or playing 
sports, do not eat much food. The last meal should be easy to digest and eat at least 2  - 3  hours before 
exercising or playing sports. Eating in this way will give the negative effect; blood will be divided to sue 
for digestion, importantly, the mass of food in the stomach and intestines also inhibits the function of 
diaphragmatic muscles which needed to work more (breathing increase from exercise). People who 
exercise hard and long hours may need to add food, water and some salt during exercising. The suitable 
food is liquid Carbohydrates with few dregs. Using glucose dissolved in water is a good and comfortable 
nutriment during exercising. 
 
 
 
 
 
 
   

 
  
  
 
 Figure 2.3 Foods and Exercise 
 Source: (Carroll & Smith, 1992) 
  2.2 Conditions (Climate) 
 Conditions (climate) mean various conditions around us such as temperature, humidity, air 
pressure and wind current. Climate greatly influences on exercise performance. 
 Heat – The heat can reduce patience, and cause tired easily. While exercising, the inside body 
will heat up, and increase more when exercising in longer time. It is needed to cooling out of the body. 
Humans have a cooling system by sweat secretion. In the surrounding weather, there is high temperature 
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that will make cooling out of the body more difficultly. According to statistics of long-distance running of 
an athlete in 25 degrees Celsius is better than in 35 degrees not less than 5%. ( Sports Authority of 
Thailand, 1992 ) However, short-distance running in hot weather may be better because the body warms 
up faster. Dangers when an athlete does not enough warming up are; muscles will tear, and ankles will 
sprain but lesser. There is a misconception that exercising in hot weather is a practice for tolerance, but 
tolerant practice in the hot weather will make the exercise quantity less than in the cold weather if 
practiced in the same extent, so the increase of performance is also lesser. Therefore, exercise should be in 
the early morning or evening, which is a cool time. 
 Air humidity – It involves with body cooling system during exercising. If the air is very humid, 
the water transpiration on the skin for cooling the body will be difficult, that is why the body has to sweat 
more than usual, and the body’s endurance is reduce. However, exercising in the dry weather (low 
humidity) can also cause the problem especially in athletes who are familiar with humid air since they 
may be tired easily, feel dry or breathless. Thai athletes often experience this problem when they go 
competing abroad. So the weather that is suitable for exercise is when the air temperature is 28 degrees 
Celsius and 65% of the relative humidity.  
 Atmospheric pressure - At sea level, air pressure is not very variable. Most athletes will not be 
affected by air pressure change. But if exercise in high places (from 1,000 meters above sea level and 
over), the tolerant performance will be decreased because of the less atmospheric density (breathing with 
the same amount of air will get less oxygen.). If the athlete practices in a high place for a period, the body 
will adjust particularly breathing and blood circulation systems which will be adapted for being able to 
obtain more oxygen from the air. It is believed that the endurance will be enhanced greater than training in 
the equal amount at sea level. 
 Wind current – While exercising, if there is wind blowing or the air flowing around the body, 
the athlete can enhance the performance of exercise as well, because the wind current will help to sweat 
well, so the body pushes the heat away; on the other hand, if we exercise in a place where there is no 
wind, the patience will decrease. In speed sport competition, the wind current will be a factor affected the 
competition statistics. For instance, in short-distance athletes, the statistics will be good if the wind blows 
along, but if the wind blows against, the statistics will be worsened. 
  2.3 Clothes 
 Clothes affect physical fitness both in terms of agility and endurance. Only in terms of tolerance 
involves with cooling the body. One thing to realize is that long sleeved shirts with artificial fibers can 
make cooling more difficult because the water evaporates out inconveniently, then it will cause more 
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sweating. Murky-color clothes absorb heat more than light-color clothes, so they are not suitable for 
exercise in the sunshine. Another observation is that athletes in Thailand popularly wear warm clothes 
which the real benefit is to improve athletic performance or not, no one can prove it yet. If it is useful, it 
may be about psychological. But the disadvantages are extravagance, and if wear during training, the 
patience will be depleted faster. 
 

 

 

 
  
  
   

  
 Figure 2.4 Comparing clothes for exercise in each weather 
 Source:(Plowman & Smith, 2003) 
  2.4 Alcohol 
 Alcohol has a direct effect on performance. In the first phase of drinking alcohol, it will make 
the person feel warm, energetic, and suspend excitement because alcohol will stimulate the circulatory 
system to work better, and it is sedative the brain which controls about personality and identity. Then 
when the alcohol in the blood is going to be seductive on other parts of brain particularly regarding the 
motion and visual control, the coordination of muscle groups and visual is worsened, physical fitness is 
lower. If there is more volume of alcohol, it will be seductive on the brain of feeling, and the working 
control center of various systems in the body such as breathing, blood circulation, until it causes losing 
consciousness or being breathless. Alcohol is the strong substance; if it is used in a long term, it will cause 
many damaged tissues such as the lining of digestive tract, blood vessels and the liver. As a result, it is 
enable many diseases such as peptic ulcer, malnutrition, high blood pressure, brittle blood vessels, 
cirrhosis, and etc.  
 Drinking alcohol habitually causes an accident, cancer, and effect on the fetus in pregnant 
women. The impacts of alcohol on various organs are as follows. 
 1. Affect brain cells; memory loss, fail to remember, and lack of consciousness. 
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 2. Affect the digestive system; it causes of cancer in organs of this system. 
 3. Affect the skin; alcohol will destroy capillaries under the skin. 
 4. Affect the circulatory system and heart; it causes of high blood pressure, heart attack, and 
heart muscles destroyed. 
 5. Affect the nervous system; it causes of neurons damaged. 
 6. Affect the liver; it causes of cirrhosis and liver cancer. 
 7. Affect the reproductive system; it causes of sterile. (Carroll & Smith, 1992) 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.5 Alcoholic beverages with exercise 
Source: (Carroll & Smith, 1992) 

  2.5 Cigarettes 
  Cigarettes affect both short and long-term performance. In tobacco smoke, there are many kinds 
of toxins such as Nicotine which causes heart beat faster, tails of capillaries contracted, and the blood 
pressure being higher. The toxin like Tar in tobacco smoke will cover the walls of lungs’ air sacs, and then 
it can change gas more difficultly. Moreover, carbon monoxide also prevents hemoglobin to capture 
oxygen. As the results, the reserve capacity of the respiratory and blood circulation system decreased, and 
they can intake lower oxygen. Long-term cigarette smoking has consequences for bronchial, pulmonary, 
blood vessels, heart, nervous system and other internal organs. This will cause several diseases 
specifically the cancer in the bronchial and lung, and heart degeneration disease. 
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 Figure 2.6 Smoking and exercise 
 Source: (Carroll & Smith, 1992) 
 Continual long-term smoking affects the body that it reacts, and shows various symptoms of the 
disease caused by cigarette smoke which are as follows. 
 1. Cough, shortness of breath, breathless is the symptom of bronchitis, emphysema, and lung 
cancer. 
 2. The urine amalgamated with some blood is the symptom of kidney or bladder cancer. 
 3. Abdominal pain, nausea, vomiting is the symptom of gastric ulcer. 
 4. The oral mucosa changed is the symptom of cancer. 
 5. Chest pain is the symptom of cardiovascular disease, and may be heart attacked. 
 6. Thigh pain caused from blood vessels constricted, and then the blood flow inconveniently, so 
the varieties of organs do not have the blood to be feed enough especially in the legs’ blood vessels; 
therefore, it causes death tissue lesion which has to be operated that section out of the body. (Carroll & 
Smith, 1992) 
  2.6 Chemicals 
 The chemicals used in daily life are mostly divided in the kind of medicines. At present, all 
chemicals actually affect the physical fitness, in the complicating result, they decrease performance. The 
chemicals can be classified as follows. 
   1. Analgesic drugs such as aspirin, this medicine has the corrosive prowess of gastric, 
and is easy to be allergic. Some of this has sedatives (paracetamal). The medicine has a long action and 
may be effective till the next day. 
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   2. Anti- allergic, cold, inflammatory medications, their names end with - lone or - pred. 
These drugs are dangerous, so the patients have to use with caution. In order to stop using, its dose should 
be slowly reduced of consumption. 
   3. Antibiotics (anti-inflammatory), each drug has different dangers, and is easily 
allergic (Tetracycline-GI). Actually, antibiotics must be used in the long term because it can disinfect or 
destroy bacteria, but it does not work if used in the short term. 
   4. Anti-allergic or anti-itchy drugs, it has a narcotic effect, makes muscle working not 
very well and responding slowly such as chlopheniramine medication. 
   5. Cold medicine (set of medicines), its components including anti-allergic, drug 
reduced runny nose, and painkiller. The drug reduced runny nose affects capillaries contraction. It is the 
same type with adrenalin hormone. 
   6. Sedation medicine or Sedative, the effect is lax muscle and drowsy. Some drugs may 
have a short effect such as sleeping pills which are useful in short time, but if used for a long term, the 
optic nerve may lose. The athlete (shooter) uses this medicine to suspend the excitement such as when 
they feel over excited and sleepless. 
   7. Cream drug, this type causes heat of skin; it may cause irritation and salicylate. In 
addition, the drug may coat the skin, and suspend the cooling of the body. 
   8. Anti-diarrheal, this drug contains a mixture of antiseptic, astringent substances, and a 
drug that reduces the intestine function. The last one is a problem that it can calm the stomach, but if used 
a lot of food and for a long time, it will cause flatulence, and then the diaphragm move inconveniently. As 
a result, water sportsman cannot move well. 
   9. Doping substances, these substances used to improve athletic performance during 
competition both in the body and mentality unnaturally. The reason for being forbidden to use is because 
it is trying to take advantage of another competitor, and user can be fatal (stimulate the nervousness, 
sedative, empowered). The physician committee of the Olympic committee has defined the word ‘doping’ 
as it is ethical in sports and medical science, and refers to the use of prohibited substances or drugs 
according to announcement, and/or any practice in prohibited ways. 
 The term ‘doping’ encompasses restricted substances or drugs as well as methods. It cannot be 
found the right word in Thai language, so the instead word is "Prohibited Substances" which refers to the 
‘doping’ at first. Prohibited substances consist of 3 groups; group 1 - prohibited substances or drugs, 
group 2 – prohibited methods, and group 3 –limited used drugs. 
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 Group 1: Group of the prohibited substance or drug consisted of 5 subgroups; stimulants, 
narcotics (opium, morphine, cannabis, heroine, Mitragyna speciosa or kratom), anabolic steroids, all kinds 
of diuretics, peptide hormones, glycoproteins, and derivatives 
 Group 2: Group of prohibited methods such as blood doping (blood performance-enhancing), 
chemical pharmacology methods, and other methods to change the urinate qualification to prevent 
restricted substances mixing in the urinate 
 Group 3: Group of limited used drugs such as alcohol, cannabis, local anesthetics, 
corticosteroids beta-blogger (Sports Authority of Thailand, 1992). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 2.7 Using medicines with exercise 
 Source: (Anspaugh et al., 1997) 
  2.7 Relaxing - Recreation 
 Relaxation is a necessity for people, and should get enough rest. While resting, the body will 
repair the deteriorating part caused by exercise, build replacement cells especially muscular cells. 
Relaxation time should be exactly defined. For instead, sleep on time, and at least continual 8 hours each 
time. The recreation is the relaxation, and helps to revive mental conditions which can relieve exciting and 
nervous stress. The recreations are activities that take leisure time to do in order to relax the tension for 
pleasure. The activity must not be lustful and immoral. There are various types of participation in 
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recreational activities such as participation in music, theater and performing arts, dancing, sports rhythm, 
social and volunteer activities, and physical mental fitness activity. 
  
 
   

  
  
 
 
 
 
 
 
 
 Figure 2.8 Recreational activities 
 Source: (Carroll & Smith, 1992) 
  2.8 Body warming up 
 Warming up is essential before every exercise. It will make exercise more effective and help to 
prevent sports injuries especially to muscular tear or sprain injury. The benefits of warming up the body 
are divided in 3 parts as below. 
 1. The coordination between muscles and nerves and among muscle groups goes correctly and 
smoothly. Also, the athlete practices by following the technique well. 
 2. Muscle temperature increased, which cause muscles can contract with most effectiveness. 
 3. Adjust breathing and blood circulation to close to steady state which is the reduction of 
adaptation period during exercise. 
 To warming up the body, it is necessary to consider the ambient temperature. If the weather is 
hot, body warming up may take a little time, but in cold weather, it needed to take more time. The training 
principle is to do the gestures which used in the sport you play slowly and gradually faster from lightly, 
and then slowly increase the hardness. (Sports Authority of Thailand, 1992) 
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 Figure 2.9 Warming up the body before exercise 

Summary 

 Physical fitness means the ability of the body to insist doing daily task effectively. The body has 
strength, tolerance, flexibility, and fatigue-free, mental health effects, and it can also maintain and keep 
the energy to use in an emergency and leisure time such as doing recreational activities, and exercise as 
well. Physical fitness is the important part in preparing children and adults to participate in hard activities, 
competitive events, and use it in daily life effectively. 
 Physical fitness enhancing activity is an activity used to warm up the body before exercise or 
playing sports. It helps all organs to get managed thoroughly in a short time, so it is an activity that help to 
maintain health and shape as well. The individual's physical fitness is not the same, depending on body's 
internal factors such as age, gender, physical - mental condition, and talent, and also body’s external 
factors such as food, climate, clothes, alcohol drinking, cigarettes, chemicals, relaxing – recreation, and 
body warming up before exercise. 
 In order to improve physical fitness for health practitioners, the focuses are on 3 main aspects of 
competency; respiratory and circulatory system endurance, the muscular strength and endurance, and the 
body flexibility. 
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Exercises of Unit 2 

 Completely describe the answers of the questions below. 

1. What does physical fitness mean? 
2. How important is physical fitness? 
3. How many types of health-related physical fitness are there, and what are they? 
4. How many factors affecting physical fitness are there, and what are they? 
5. How does the science principal of sport practice aim at training? 
6. How many aspects of important performances are there, which should be practiced for physical 

fitness enhancing of general people, and what are they? 
7. How many at least focused aspects are there in order to improve physical fitness for health 

practitioners, and what are they? 
8. How many methods to enhance the flexibility are there, and what are they? 
9. How many classified types are there of the aerobic fitness development, and what are they? 
10. What training methods to enhance muscular endurance can be done? 
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Unit 3 
Exercise for Health 

Introduction 

 Nowadays, scientific and technological advancement play an important role in our daily lives. 
Various facilities and energy saving equipment have been used more and more and as a result decreases 
our physical activities.     Organs such as our lung muscles, the heart and blood vessels, are not being used 
as vigorously and therefore they lack strength and endurance development.  The body is becoming lazy 
because of today’s current lifestyles and the way technology has controlled our lives.  This can result in an 
increase in health risks.  The dangers are compounded by the bad habits some people practice such as 
overeating, smoking, taking drugs, leading stressful lives, sitting around and not being active.  Also the 
environment may have a direct impact on your health. Therefore, exercise is essential for everyone. Those 
who don’t have a routine of exercising will have bad health and be prone to diseases, and will get ill 
easily. Koteeranurak (2004 ) has stated that populations in Western and European countries used to face 
the most important public health problems, that is the death from Coronary Artery Disease (CAD). 
Research found that there are two factors which are risks for the majority of people.  They include the 
nutrition factor and the exercise factor.     Most people have dietary habits with high fat and flour food, 
and many substances will be accumulated such as substances caused the blood clotting, Low Density 
Lipoproteins (L.D.L.) substances, and triglycerides substances. The additional factors caused the blood 
vessels to become more stretchy is living with little movement or lack of exercise. It is discovered that the 
mortality rate by coronary artery disease in labor populations is lower than in the work-desk sitting or 
manager groups.  
 Exercising regularly can make the body healthy, and can make one refreshed, more active, more 
vigorous, and have better mental health.  It can also reduce stress. According to the writings of 
Hippocrates, he concluded that all organs of the body have responsibilities. If these organs are properly 
used and appropriately exercise, they will grow well, be strong and will be more slowly deteriorated. If 
these organs are not used, they will be weak, slowly grow, sick easily, and deteriorated by aging quickly, 
especially the parts related with joints and tendons. The group of people with less body movement, the 
bones and muscles will atrophy and weaken more quickly than those who always use, and move their 
body. In addition to regular exercise, it is also indispensable to exercise enough.  According to the royal 
speech of His Majesty the King Bhumibol Adulyadej, he stated that "... our body is created by the nature 
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for exertion to work, do not stay dormant. If the force is always used appropriately and enough, the body 
will be growing, strong, and active. So, the people who usually work without using force or using less 
power are needed to find the time to exercise enough to meet the natural needs every day ... " (Thai News, 
2006) 

Definitions and Significance of Health 

 The word ‘health’, the World Health Organization (WHO) has defined as; "Health refers to the 
physical and mental absoluteness condition, and wellbeing in a society. Health does not mean only lacking 
of disease or defectiveness of a person." Sukhothai Thammathirat Open University (1995) and 
Sarayutpitak, (1996).have defined the meaning that health refers to the state of healthiness of the body, 
mind and society, it does not mean only living without disease or sickness. In part of Academic 
Department, Ministry of Education (2002) has defined the meaning that health is a state of peace or 
equilibrium, or normal state of happiness, the highest justice, or morality. Health is the ultimate virtue of 
humanity, which means physical, mental, spiritual, social and environmental healthiness, or peaceful 
cohabitation among human and human, and human and environment. 
 Being healthy is the first desirable feature of the Thai people and therefore the Thai  government 
has set the policy to develop human resources for better health both now and in the future. Sports 
Authority of Thailand. ( 1992) has stated that being healthy means the condition of the body without 
diseases and sickness which can smoothly do any task each day. Good health is the groundwork of fitness. 
Those who are healthy will be able to train sports, and that causes their body to perform better till their 
best as they can do. In contrast, those who are not healthy will not success the sport practice and it may 
also cause illness. Sukhothai Thammathirat Open University (1 9 9 5 )  has explained that health means a 
happy state or happiness without diseases … the healthy person is not easily sick, or called the vitality 
man. They can do their daily activities and of their family normally. Moreover, they can work with full 
capacity. The body does not risk for disease or illness. The body has high disease resistance, can adjust the 
mind to the stress well, and can adapt to the situation and the environment. Also, they realize to take care 
themselves not to get sick, and know how to protect themselves from accidents. 
 Being healthy is important for all people. It is the basic human right that is accepted around the 
world. Every human, even of different races, religion, socio-economic status or political belief has the 
right to be healthy, which means being mentally strong, morally straight and physically healthy.  This will 
result in a happy and harmonious society.      
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Objectives of Exercise for Health 

 Regular exercise can lead to good health.  Its benefits include, a healthy and strong body, 
absence of disease, and a positive outlook on life.  Proper and consistent exercising is the protective armor 
and medicine for healing and rehabilitating the body. Good exercise results in healthy organs, especially 
the heart and lungs, which are important organs that caused the circulatory and respiratory system working 
well, and resisting to environmental pollutions. Heart and lung integrity is a good indicator of a person's 
health. 
 Exercise for health focuses on the fitness of exercise by training as shown below; 
 1. Training of joints and muscular flexibility causes those joints, tendons and muscles have 
better flexibility, practice the flexibility of the musculoskeletal system which can help the bones and 
muscles to move effectively with right strokes and no injury. This training can be performed at all 
positions of the body such as the wrists, elbows, shoulder joints, knee joints, ankle, hip joints, neck back 
spine and lumbar joints. 
 2. Training for  strength refers to  strength training of the muscles that used to move, especially 
big bundles of muscles such as arm muscles, shoulder muscles, chest muscles, stomach muscles, leg 
muscles and calves muscles, etc., so that those muscles have more abilities to work. When the big bundles 
of muscles are strong, the body will be able to lift or move the weight such as pulling or pushing objects 
or devices for a large amount of a time. 
 3. Training for endurance means muscles training in order to function fully for a long time. The 
tolerance will be occurred to the muscles, and when the training is continued, the tolerance of the 
respiratory and circulatory system will be more patient, which causes the heart, lungs and blood vessels 
strengthen. When both of these systems work well and effectively, they will help the body have good 
general tolerance; it means that the body is tolerant for the heavy workload, patient for both physical and 
emotional states under the pressure of work, and it can stand on to do daily missions as well. 

Scope and Methods of Exercise for Health 

 Exercise can be classified into many ways. Here are 5 types of exercises that have been divided 
according to different training styles. 

1. Isometric exercise refers to a type of muscular contraction exercise in which muscle bundle 
lengths do not change during processes, but there is contraction or tension of muscles to 
oppose resistance. So, various organs in this type of exercise do not move, but there is 
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muscular contraction with full exertion in a short time such as exerting to push the wall, etc. 
(Deangthongdee, 1999) 

 
 
 
 
 
 
 
 
 
 Figure 3.1 Isometric Exercise 
 Source: (Bisshop & Aldana, 1999) 
 2. Isotonic exercise means a form of muscular contraction exercise in which muscle bundle 
lengths change during processes, and organs have movement to manage muscles in different parts of the 
body directly. (Deangthongdee, 1999).   
 
 
 
 
 
 
 
 Figure 3.2 Isotonic Exercise 
 Source: (Plowman & Smith, 2003) 
 
 3. Isokinetic exercise refers to the exercise that keeps the body fighting resistance with constant 
speed. Kritphet, Th & Chengcharat, K. (2001)have explained that isokinetic exercise is exercise by using 
specific devices that can determine and maximum withstand throughout the motion range with a constant 
speed. Because of the force which is moving at constant speed, the nervous system and muscles can work 
at a stable speed at every movement. This helps muscles to work very hard with high tension throughout 
the movement. Effects of training are to develop working muscle strength, to improve the strength of 



71 
 

muscles. This strength can be measured by isokinetic devices such as lido, cybex, biodex, etc. (Mahidol 
University, 2005) 

 
 
 
 
 
 
   

  
 
Figure 3.3 Isokinetic Exercise 
Source: (Powers & Howley, 1999) 

 4. Anaerobic exercise is an exercise without using oxygen. It is the body movement activity that 
uses high or highest speeds and strength continuously during a period of  30 seconds. (The Sport 
Authority of Thailand, 2001) The athletes  uses reserved energy in muscles narrowly such as short-
distance running, hurdle running, high jump, long jump, and speed short-range sports. 

 
 
 

 

 
 
 
 Figure 3.4 Anaerobic Exercise 

5. Aerobic exercise means an exercise  that uses oxygen to build the energy continuously. 
Examples of this exercise include swimming, cycling, aerobic dancing, fast walking, jogging, 
etc. These exercises promote healthy, do not have the negative effects to the body, and 
encourage the heart and lungs to be developed and to function effectively. 
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 Figure 3.5 Aerobic Exercise 
 Source: (Plowman & Smith, 2003) 
 These 5 types of exercises mentioned above,   are suitable for some groups of people such as 
athletes who play  to achieve excellence. Some types require scarce and expensive equipment, but the 
easy, economical and important exercise for the general people that is good for health is the aerobic 
exercise. 
 

Aerobic Exercise 

 The word ‘aerobic’ is Latin language which means ‘air’ or ‘gas.’ It is a term commonly used in 
science. ... The term ‘aerobic’ is used in the fitness field and  is a relatively new term. A group of initiators 
includes Arthur Lydiard, Bill Bowerman and Kenneth Cooper. (Kitkuson, 2004) 
 To know how to take care ones  health in order to make organs and systems of the body  to work 
effectively for a longest  period of time.  As often said by coaches, nothing is as good as exercise. 
Aerobics exercise is a good exercise and is very popular today. Dr. Kenneth Cooper of the United States is  
uses this kind of body management program for preparing the heart, lungs and organs to be always ready 
to work hard. As a result of Cooper's campaign since 1968 up to now, the rate of death from heart disease 
in the United States has decreased obviously. 
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  Kitkuson ( 2004) has explained the meaning of aerobic exercise that Dr. Kenneth Cooper 
defined as the term ‘aerobic exercise’ which refers to any type of exercise to stimulate the heart and lungs 
working up to a point and for a period of time that long enough to make a beneficial change for the body. 
 Aerobic exercise is considered a healthy exercise, which is not very hard to do. It needs oxygen, 
and has to use large groups of muscles continuously for long time and hard enough. Aerobic exercise 
often causes the heart, lungs and circulatory system get strong. It can be said that aerobic exercise means 
exercising that the body needs a quantity of air or oxygen to be metabolized with nutrients to build the 
energy successively and systematically. This exercise is to train the tolerance or endurance of the body, 
which is especially beneficial to the heart and lungs to help keeping healthy. It can prevent and treat many 
types of diseases, especially the disease caused by the deterioration of organs due to aging and other 
factors in everyday life such as eating, stress, smoking much cigarettes, or hereditary. These diseases 
include neurological disorder, coronary artery disease, high blood pressure, obesity, anorexia, diabetes, 
and arthritis. People who regularly do aerobic exercise are slowly got these diseases more than those who 
lack of exercise, or may not happen at all. 
 The aim of aerobic exercise is to make the body use as much oxygen as it can in the set period 
of  time (each person is not the same). In this aerobic exercise, the parts of the body that need to adjust 
are; 
 1. The respiratory system must be faster and more intense in order to bring more oxygen into the 
body, and enough for purifying blood to be more circulating. 
 2. The heart beats faster and stronger in order to pump more blood, because while exercising 
hard, muscles need more blood amounting to about tenfold. 
 3. Large and small blood vessels must be enlarged to be able to bring blood to different parts of 
the body effectively. 
 As seen that aerobic exercise is the training of lungs, the heart and blood vessels to work better, 
and these organs can be adjustable to work hard for a long time. 

 Benefits of Aerobic Exercise 
 Aerobic exercise is a healthful exercise as described below; 
 1. Aerobic exercise helps the heart muscles to be patient because while exercising, the heart 
works harder than usual continuously, and it takes long time  to make the  heart muscles strengthen. The 
lower heart muscle wall will be thicker and stronger from pumping blood to lungs and throughout the 
body. 
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 2. Aerobic exercise helps the breathing system to work  more fully. The functions of the chest 
muscles  are more effective, and then causes the lungs to fully inflate, and blood vessels become  more 
flexible. 
 3. Aerobic exercise helps to reduce fat in the  blood vessels which is the effect from effective 
blood circulation, the fat in the body is perfectly burn, fatty substances are eliminated to generate energy, 
and there are no fatty substances accumulated in the form of cholesterol. 
 4. Aerobic exercise helps the muscular system to be tolerant and strong because aerobic exercise 
takes times long enough; as a result, muscles will be strong and more patient. 
 5. Aerobic exercise helps bones to become stronger. The bone system developed well and are 
affected by the body movement. The bones   pull when  muscles are contracting. This bone movement   
helps to stimulate the accumulation of substances useful for the growth of the bone structure. Aerobic 
exercise also helps to develop the function of joints in the body, which causes them to stretch for 
movement in a wider angle; therefore, those who do the aerobic exercise are very flexible. 

 Preparation before Aerobic Exercise 

 Since the aerobic exercise is a rather hard exercise for those who have never exercised at all or 
who have stopped from working for a long period of time.  This can result in the  heart beating too rapidly 
and continuously.  Therefore one should  exercise and prepare in gradual stages. There exist cautious steps 
especially among the middle age and above population.     They must start with special caution.  
Negligence may result in injury and potentially life-threatening deaths. Kitkuson (2004) has defined the 
pre-aerobic exercise as follows. 
 1. If under 30 years of age, it is considered to be in the age of critical. If nothing feels wrong and 
one has a good physical examination. They  can do the aerobic exercise. 
 2. Those who are between 3 0  and 3 9  years old must pass a physical examination that shown 
good and not more than 3  months. The examination should be included an electrocardiogram (EKG) as 
well, but it should be checked during taking a rest. If everything is normal, those people can do aerobic 
exercise. 
 3. Those who are 40  years or older will be needed to pass the physical examination as same as 
in the 2 nd group, but electrocardiograms must be performed during exercise (exercise testing). If it is 
normal, they can do aerobic exercise. 
 If the physical examination results  show any abnormalities such as high blood pressure, high 
blood sugar, or  any heart disorder, one needs to consult a doctor. Aerobic exercise is much or less 
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beneficial depending on setting the type, severity, duration and frequency of performing suitable with 
gender, duration, age, physical condition, and objectives.. 
 Setting type, hardness, duration, and frequency of aerobic exercise is compared in English by 
"FITT for FIT". F: frequency refers to the frequency of exercise. I: intensity refers to the hardness of the 
exercise. T: time refers to the length or duration of the exercise. And T: type refers to the kind or type of 
playing sports. 

 Frequency of Aerobic Exercise 

 If exercise can be done on a daily basis, it is a good thing.  Unfortunately many people work and 
therefore they have limited time and energy.    Exercising every two days might be the most appropriate 
schedule to follow.   . However, the frequency of aerobic exercise, the results of the study found that 
exercising 6 times a week for 10 minutes a day will have a better physical function than a two-day training 
session in a week by 30 minutes a day. Therefore, the frequency of aerobic exercise should generally be 4-
5 days per week, but not less than 3 days a week. 

 Intensiveness of Aerobic Exercise  

 Intensiveness of exercise is defined by the heart function. Normally, it should be  more than 
60% of the maximum heart rate. The Sports Authority of Thailand determines the intensiveness of 
exercise to be between 60 -8 5%  of the maximum heart rate (pulse). In part of the American College of 
Sport Medicine determines 65 - 80% of the maximum heart rate. 
 The most important principles of aerobic exercise are: to exercise until tired or long enough for 
the heat beat rate to  reach the target rate which is not the same for each person. To calculate the target 
heart rate, it starts with finding the maximum heart rate. Then think about what percentage that the person 
wants to win of the maximum heart rate, and in calculating, it needed to realize about the age and general 
healthiness of that person as well. The American College of Sport Medicine's formula is the simplest and 
most widely used formulation, with the maximum heart rate being removed by eradication out of 220, for 
example, in the people who are 2 0  years old, their heart rate is 220 minus 20, which is 200 times per 
minute, and if they are 60, their heart rate will be 220 minus 60 to be 160 beats per minute. 
 Then take 65-80 percent of this maximum heart rate to be the heart rate of a target heart. Below 
is how to do that; 
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Example: For those who are 30 years old, the maximum heart rate   = 220 - 30 
          = 190 times / minute 

 65 % of the maximum heart rate     = 190 X  

          = 123 times / minute 

 80% of the maximum heart rate      = 190 X  

          = 152 times / min 
 This means that the maximum heart rate of the 30-year-old man is between 123 and 152 beats 
per minute. Exercise of the 30-year-old man when the heart rate is within that range is a safe and effective 
aerobic zone. 
 Kitkusol (2004) has stated that another way to calculate the target heart rate is by Dr. Cooper 
who recommended that women and men are different in terms of anatomy and physiology, so different 
heart rate regimens should be used. This includes men who have different strength of the body. His 
aerobics center then uses the following calculating methods: 
 1. Find the predicted maximum heart rate firstly, and separate men and women; 
  1.1 If a man is strong enough or he has already exercised, put the half of his age to minus 

from 205. For example, if the age is 40, the maximum expected heart rate is 205 – = 185 times / 

minute. If the age is 60 years old, it will be 205 -    = 175 times / minute. 

  1.2 If they are women or weak men or men who have never exercised before, minus the age 
from 220 (like in the first formula), they will get the highest heart rate expected. 
 2. When they have got the predicted maximum heart rate, do everything same as the first 
formula. Calculate the target heart rate by taking 65-80 percent of the maximum heart rate. Cooper's 
formula differs from the first formula in that he has applied the gender and basic strength to calculate the 
maximum heart rate as well. 
 Some people have the opinion that the heart rate during stay inactive is also important because it 
may be very different. Some people have a slow heartbeat of only 60 times per minute, but some beats 
faster at 80 to 90 times per minute, so it indicates a different heart rate. The formula for calculation is 
different. Maximum heart rate is calculated like in the first formula; remove the age from 220 from to get 
the maximum heart rate, and then calculate the heart rate while taking a rest as follows: 
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65
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80

2

40
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 Target heart rate = (maximum heart rate - resting heart rate) divided by 2 + resting heart rate 
 Example: For those who are 40 years old and have heart rate at rest 80 times per minute, the 
target heart rate is as follows. 

 Target heart rate     = + 80 

        = 130 times / minute 
 If the age of 40 is the same but the heart beat slower than above, the beat is only 60 times / 
minute; the formula is as follows. 

 Target heart rate     = + 60 

        = 120 times / minute 
 It can be seen that people with different heart rates during  periods of resting  have a different 
target heart rate. 
 In addition, Dr. P.O. Astrand, a Swedish physician famous for his physiology of exercise, has 
introduced the formula to calculate the target heart rate by minus the age from 200, and then it will show 
the maximum target heart rate. At the minimum, remove the age from 170. 
 For example, 40-year-olds have a target heart rate: 
 Maximum range is 200 - 40 = 160 times / minute. 
 Minimum range is 170 - 40 = 130 times / minute. 
 This means that the 40-year-old has a target heart rate range of 130 - 160 beats per minute. 
 Sports science, Sports Authority of Thailand (1999) has proposed the finding of exercise 
intensiveness which practices the patience and work of the circulatory system depending to the heart rate 
during resting to determine the weight of exercise. The target heart rate in aerobic exercise can be 
calculated from: 
 Formula WHR   = {(Max.HR-RHR) x X%} + RHR 
    WHR   = target heart rate 
    RHR   = resting heart rate (pulse) 
    Max.HR  = 220 - Age (years) 
         X   = level of the work intensiveness 
 Aerobic exercise should have a heavy workout in the range of between 65 - 80 of the maximum 
heart rate. For ease of calculation, the fitness level is set. (Weight of work) as follows: 
 1. Those who rarely or irregularly exercise use the 60% threshold of maximum heart rate or 0.6. 
 2. People who regularly exercise use 70% of the maximum heart rate or 0.7. 

2

80)40220( 

2

60)40220( 
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 3. Athletes who continue to play and compete use 80% of the maximum heart rate or 0.8. 
 For example, if 30-year-old man has a normal pulse while stay resting of 72  times/ minute. He 
sometimes exercises but not always. How much should his target heart rate be? 
 Solution 1) Find Max.HR  = 220 - Age 
       = 220 - 30 
       = 190 times / minute 
           2) Formula WHR  = {(Max.HR-RHR) x X %} + RHR 
     Value   = {(190-72 x 0.6} + 72 
       = (118 x 0.6) + 72 
       = 70.8 + 72 
       = 142.8 times / min 
                           Target heart rate was 143 times/ min. 
 When we calculate the target heart rate, another important thing is the way to measure the pulse 
or to find how frequently it beats per minute in order to know  , how many times the heart beats per 
minute. Exercising at that time is based on the heart rate. The target can be calculated or not? If the pulse 
is lower, the hardness of the exercise must be increased up. If the heart rate (pulse) is higher than 
calculated result, the hardness of the exercise must be decreased down. The most exact way to find the 
heart rate is to measure by Electrocardiography or E.K.G., or otherwise earphones or stethoscopes can be 
used to listen to the heart beats on the left chest that the heart actually beats, but both methods are not easy 
to apply to the gym in the field. The easiest and most convenient way is to measure or catch own pulse. 
The most convenient area to hold a pulse is in 2 parts: in the wrist and on the side of the neck. At the wrist 
can be measure on the palm side, and lower the wrist about 1 inch to 1 inch half on the thumb side. At the 
neck will fibrillate under the chin next to the Adams apple to the side. In general, we only hold the pulse 
for 1 5  seconds, multiply the number of times by 4 , and then the number of beats per minute will be 
shown. 
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     Duration of Aerobic Exercising  

                  Duration of exercise or the time length of exercise for each time should be more than 10-20 
minutes because after 3 minutes of doing aerobics, muscle cells in the body will catch oxygen from 
aerobic energy. Therefore, if we do exercise for 5 minutes, we have only 2 minutes of catching aerobic 
energy. Anyway each duration of exercise depends on body structure and age of the exerciser. Young 
people who are healthy may exercise for 30-60 minutes.  
 Sport Science Department, The Sport Authority of Thailand (1999)  has set up the criteria for 
appropriateness of  people who should exercise for the endurance of circulatory system in the table 3.1 

Table 3.1 Shows criteria for proper exercise 
Intensity of work    (%) Weak body Normal body Healthy body 
The first 3 months of exercising  
 4 -8  months ( exercise to increase 
capability) 
The last 4  months (aim to develop the 
maximum capability) 

40 – 50 % 
50 – 60 % 
 
60 – 70 % 

50 – 60 % 
60 – 70 % 
 
70 – 80 % 

60 – 70 % 
70 – 80 % 
 
80 – 90 % 

Duration of each exercise Weak body Normal body Healthy body 
The first duration of exercising 
Exercising  to increase capability  
Exercising to develop the maximum 
capability 

10 – 20 minutes  
15 – 20 minutes 
20 – 30 minutes 

20 – 30 minutes 
20 – 35 minutes 
30 – 40 minutes 

25 – 35 minutes 
25 – 40 minutes 
40 – 60 minutes 

Frequency of Exercising  in a week  Weak body Normal body Healthy body 
The first duration of exercising 
Capability exercising 
Exercising to increase the maximum 
capability  

2 days/week 
2 – 3 days/week 
3 days/week 

2-3 days/week 
3 days/week 
 3-4 days/week 

3 days/week 
3-4 days/week 
4-5 days/week 

Source: (The Sport Authority of Thailand, 1999) 

Types of Aerobic Exercising Activities  

 There are many types of aerobic exercise such as participating in sports, fast walking, jogging, 
swimming, rope jumping, cycling, aerobic dance. Doctor Cooper has stated that choosing a particular type 
of aerobic exercise is  a  very important start that makes the person decide to continue to exercise or not. 
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Kitkuson (2004) has suggested that choosing the appropriate activity depends on each individual but 
drawing on simple and convenient principles.  For example, controlling your weight, should be easy to 
follow and not too expensive.     Moreover, it is considered suitable according to your lifestyle and the 
habits you decide to follow.    The exercise may be practiced by yourself before deciding the most suitable 
type for your habit.  If you get bored with that activity, try the other types, for example if you get bored of 
non-moving cycling, then you can switch it to walking or running or swimming. However, all exercising 
types that have been done should base on the correct exercising on aerobic exercise, and to be much 
effective activity, it should be the activity that encourages people’s motivation to participate in a group, an 
expert group for more enjoyment.  

Evaluation of Aerobic Exercise 

 The aerobic exercise at the first step should be evaluated according to  your body. The problems 
of exercising draw on the intensity and the duration of the exercise. Kitkuson (2004) has suggested that 
the most important thing of aerobic exercise is that you have to observe body’s reaction when exercising 
whether there is something unusual or not such as chest pain, pale face, respiratory distress or breathless 
as well as dizzy or faint. If there are any of these, you have to stop exercising immediately. There is a 
simple way to know whether exercising is too much or not, called “talk test” or “test with talking”. While 
exercising, you can still talk to your friends beside you, or if you are exercising alone, then talk out loud. 
If you can still talk or communicate with your friends it means you are not too tired. If you are so tired 
until you cannot talk, it means the exercise is too much, so you should slow down a little bit. 

 When you have been doing aerobic exercise for a while, you should evaluate the exercise in 
order to know the success in your development. The evaluation methods are as follows:    

 1. Program of exercise for the aerobic results depends on the types, intensity, duration and 
frequency of exercise appropriate with sex, age, body condition, and aim of the exerciser. If the 
programming is appropriate, it will make good impact for your body, and you can examine yourself within 
6 – 8 weeks. 

 2. Good impact of the body which can be examined is that the heart rate will decrease during 
taking a time break and exercising so that the heart can work safely since the circulatory system is more 
effective. 

 3. Another benefit is that a good feeling occurs with your body and mind which includes greater 
activeness, and thus having better sleeping and wake-up times.    
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 4. If you have been doing exercise continuously for 6-8 weeks, and still do not have positive 
impacts, then you should consider reevaluating your exercise program.    

 5. Many exercises or sports at present have less support for general body, have none benefits for 
heart and lungs because the intensity of the exercises cannot reach 60 %, for instance, shooting, weight-
lifting, bowling, archery, golf, snooker, and so on.  

 6. Using the physical strength you use for working such as in activities including general  labor, 
farmer, gardener, and so on. This kind of exercise is not an aerobic exercise because it cannot protect and 
cure the disease resulting from deterioration of the body since the intensity does not reach the criteria of 
aerobic exercise.  

Exercise Activities for Health  

 Exercise for health can be done in many ways depending on available time, occasion, places, 
and other environments. Exercise activities for health are as follows: 

 1. Walking for Health 
 Walking for health is the best exercise which is appropriate for all ages because it is            
a natural movement. Everybody in the family including young kids and  adults can practice walking 
happily.  This also includes patients who have just recovered from their pain or injuries. You can practice 
walking anywhere, at any time and without having many skills of learning or requiring. There is only the 
task of setting up your schedule and walking as you planned.  You should do so diligently and on a regular 
basis. You will find that your health will improve at a steady rate. Walking for health is a good way to 
stay healthy.     It helps to increase the better ability of circulatory system and lungs, increase more 
strengths and the flexibility of muscle in human’s body. Apart from making good mind, it also relaxes us 
from stress. Hippocrates once told that “Walking is human’s best medicine” or “walking is the best 
medicine of human” ( Kitkuson, 2004) 
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Figure 3.6 walking for health 
Source: (Carroll & Smith, 1992) 

Walking causes muscles, ligaments, bones and joints to suffer from  less pain than if you 
participate in running exercises. Walking exercise is easier than running. It is safer in terms of  the number 
of  a c c id en ts  an d  in maintaining good health for a large segment of society.  It is convenient even in 
public, and people do not feel embarrassed or hesitate, and can do it almost everywhere such as in offices, 
public places, or even in houses. However, walking contains disadvantages such as if you want to use the 
same amount of energy, walking takes double time or more than that on running. If you want your body to 
use more energy, you can do it by speeding up your walking, taking each step longer, spinning hands 
harder, or walking on a slope path, walking up the stairs, or carrying heavy things such as backpack.   

The Sport of Thailand states that walking means walking in a long distance with appropriate 
speed. At the beginning, the time should be 15-20 minutes depending on the each person’s capability. 
When the body gets stronger, walk longer for 1 hour or more than that. In the morning or evening is the 
best time for walking because the weather is not hot. It helps to walk longer. Walking will be in the field, 
sport filed, seaside, park, or on the pathway where there are trees. Walking is the exercise which is 
appropriate for beginner that must consider the readiness of body first. The target of walking is for heart 
and circulatory system transfer blood to the body. Walking is a simple exercise. Everybody must naturally 
walk every day.   It is an easy and convenient activity. A good walking should walk with long step and 
spin hands harder in order to help movement’s controlling and to encourage other muscle.  A sign that 
tells us that walking is useful is tiredness, heart beats faster and harder sequentially.  
 Walking training should begin with short distance, less than 1 kilometer in 1 week, 3 days  a 
week at least. Then 9 minutes/kilometer or less than that and try to walk quicker by using the time or 
continue walking each time for 10-15 minutes. Walking posture should be based on their own nature due 
to the body’s structure of each person’s difference. Do not force the body because it may be harmful 
especially feet, knee, hip, and back.   
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Aerobic exercise consists of 3 principles as follows:  
1. Walk quickly, long step in order to use high energy. The heart will beat faster till it is at the 

target rate that is 70 percent of the heart’s highest rate. 
2. Continue walking at least 30 minutes.    
3. Walk 3-5 times a week.  
If you do so, the heart rate does not beat fast enough that means you are not tired enough. You 

must spin your hands harder or walk along a slope path or walk up the stairs, or carry heavy things can 
help. Walking is an easy exercise which is appropriate for people who want to lose weight. Running is not 
appropriate for losing weights because it is quite easy to cause sport accidents. Another group of elderly 
people will exercise by walking. However, regarding this type of exercise, if you want to go outside your 
house, you should be careful about accidents such as walking on the street, you might be crashed, you 
should choose walking in a sport filed or in a park instead because it may be safer.    

 2. Running for Health 
Running is another exercise for health. It is safe, popular and easy because normally people 

have been aware of the mechanics of running since prehistorically times.     Running makes every part of 
the body move.  Running for health makes good impact on the body and mental being. It causes the 
constriction of the heart veins and increases the supply of blood to the heart. It makes the lungs stronger, 
enlarges the pharynx, increases oxygen flow  and  helps to excrete  Carbon dioxide easily. It makes our 
face bright and fresh.  The Sport Authority of Thailand (1999) states that running for health is divided into 
jogging and running. Running must not be more than 5.37 minutes per 1 kilometer. For jogging, it should 
be 5.37-7.30 minutes per 1 kilometer. If it is more than 7.30 minutes, it is considered fast walking. 
Kitkuson (2004) says that jogging has the speed between 8 – 10.6 kilometers per hour. For beginners in 
the first duration should start with 5 – 10 minutes jogging. Jogging is a simple exercise which is save and 
natural. At present, running for health is more popular because there is not any restriction concerning the 
places to run and the readiness of the individual runners.    If you are overweight, it is suggested that you 
start by walking and then gradually build up to running.   Running   gradually increases the endurance of 
your body. The target of running is not about the speed but it is the distance and frequency of running. 
Then it has many benefits for the heart and lungs. If you are too tired, switch it to walking. If you feel 
better, then continue to run.  When the body gets stronger, then run harder, increase the duration or 
distance longer or the speed gradually.   
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Running is one of the best aerobic exercises. However, you have to accept that a runner who 
runs inappropriately with too long distance, or who  has abnormal body structure such as unequal legs 
length, bending knees, high or low talon, or too fat. Running might cause injury. Feet and leg injury is the 
injury which resulted from using the body part repeatedly leading to the injury that may be much or less 
injured depending on several factors. There is an equation for calculating as follows;  

Injury = Abnormal body structure X Shocks  X  Running Distance 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.7 Running for Health 
Source: (Carroll & Smith, 1992) 
 

Running injury   usually depends on 3 factors. They are;  
1. Abnormal body structure such as too high or low talon, incline ankle or unequal legs length, 

bending  knees, and so on. These abnormal structures might never be shown any symptoms but when 
doing  running exercise, legs have to bear with weight, then it will show up the symptoms.  Anyway, most 
of these abnormal or imbalance structures can be cured.  

2. Shocks that include  the hardness of running space such as soil in an open field, grass field, 
cement surface, and shoe soles, even running technique such as any parts of foot touching   down to the 
ground first or while running.  
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3. Running distances especially long distances, has more chance for injury. A runner who wants 
to run for health should not run more than 3 miles at a time (4.8 kilometers) and 5 times a week or totally 
not more than 15 miles a week.  

Hiranrat (1991) suggests that long distance running training should be divided into durations, 
with each duration is about 20 or 30 minutes, 1 kilometer within 6 minutes distance average.  140 – 150 
times/minute heart rate is the good rate for training start. After 2 weeks, you can speed up by longer step, 
1 kilometer in a time and not more than 5 minutes distance average. The heart rate is between 150-160 
times/minute.  
 A beginning runner should jog around 15 minutes every other day until feeling stronger, but not 
too tired, for about 30 minutes, 4-5 times a week. It can be a distance of 5 kilometers a day, at the same 
speed, and not too vigorously.  
 Running on the ground, with both feet, can spinning the hands can help your breathing.  You 
should breathe in through your mouth.  During the running event, anyone can get injured.   Therefore be 
careful.   There must a warm up, which helps prepare the body for running.  Stretching is recommended so 
that you can protect your ligament, joints and muscles from unnecessary pain and discomfort. Also, during 
hot weather drink plenty of water before and after which prevents dehydration.     

Running for health, runner has to prepare themselves correctly, prepare running equipment such 
as trainers, socks, clothes, places and the running speed, appropriate running posture. 

3. Jumping Rope for Health  
When it comes to exercise, many people think of the tennis court, football field, sports centers, 

and about specific sports equipment. Some equipment might be expensive and must be bought often.  For 
instance there are golf balls and badminton balls.    But one of the simplest, inexpensive forms of exercise 
was practiced in your youth, jump roping.     Rope jumping is an easy and convenient activity using 
limited space. It can be an indoor or outdoor activity. Equipment, besides clothes and trainers, you need 
only a rope for jumping which is available at sport department or sport equipment shop. Jumping rope 
should be long enough, appropriate with the height of the rope jumper.     
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Figure 3.8 Jumping Rope for Health 
Source: (Carroll & Smith, 1992) 

However, Kitkuson (2004) explains that using rope jumping as an aerobic exercise is quite 
difficult because the jumper must continue jumping for a long time. If the people do not have  strong body 
enough, they cannot do it or it may be harm. Cooper also prohibits people with the age of more than 60 
years not to do aerobic exercise with rope jumping, except those who have ever done rope jumping before.    

The benefits you will get from jumping rope are as follows:  
1. It exercises the endurance of the respiratory system and blood circulation system.  
2.  It exercises joint coordination of the nervous system and muscles.  
3.  It is considered strength training for the muscles of the legs and arms.  
Exercise experts state that the 15-minute jump rope exercise is the same as jogging   for up to 30 

minutes.   
Before beginning rope jumping you should always warm up properly.   When starting your 

jumping begin slowly at first.  Go to quickly may result in unnecessary injury.  Start at about 70 - 80 times 
/ min. Your speed should increase to 100 - 400 times / minute. If you become too tired, stop a rest.   In the 
first duration, you may jump only 20 minutes then rest for 10-15 minutes. Keep doing this time by time 
then gradually speed up the time respectively, at least 10 minutes. The method of rope jumping, you do 
not need to jump very high, you just have to jump higher than the rope. Jumping uses the flexible thrust 
from foot tip and then down to the ground with heel, start jumping with switching left and right leg down 
to the ground until you are fluent. Then jump together with two legs. For beginner, should try to jump 
with two feet switching will be safer. For beginner, should jump with foot by foot first, which will make 



87 
 

people less tired than jumping with two feet together, hands and elbow straight together with your waist, 
spin only hands and wrist. When jumping every time, bend knees in order to absorb of ankle, hip joint and 
back. The time used gradually increases in a day. A total spent in a week is almost 2-3 hours. If you feel 
bored of jumping alone, find some companion. Rope jumping. To be effective, you should do other 
exercises such as running, swimming, cycling etc. or do as exercise activity together with other exercises.   

Rope jumping is not appropriate for people with osteoarthritis, those suffering from epileptic or 
for  people over 60 years.   

 4. Dancing for Health  
Dancing is an activity which is good for body movement and a great exercise for health.    . 

Dancing continually is an aerobic practice (aerobic training) which encourages the effectiveness of energy 
producing system which uses oxygen, which enhances the endurance of circulatory system and respiratory 
system. So Dancing is a science exercise and needs arts on movement for the beauty as well. ( Aranyanak, 
2004) Dancing is the use of rhythm mixed together with the movement of the body. It will help with fun, 
pleasure, and help every part of body movement, enhance good health. Dancing or saltation for health is 
popular of all sex and ages. It might be individual dancing or group or pair dancing. It does not need a 
huge space. It might be in a room, grass field or a floor.   

Dancing or saltation is a recreation activity. Saltation refers to dancing, hopping or leaping 
movement.  Besides the enjoyment, it also makes good health. Dance needs music and rhythm in order to 
make the body’ movements fluent, continually cooperate of muscle with joints.   

             Saltation competition is divided into types. They are Latin-American and standard or Ballroom.   
              Latin American, this type of saltation makes the body use more energy from while taking a rest 

for about 4-6 MET or it might increase or decrease, depending on the performance and the dancing pattern 
of each person. This saltation type is a body movement which is different. These are the feature and the 
movement degree which divided into Cha-Cha-Cha, Rumba, Samba, Jive, and Paso-Doble.  
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Figure 3.9 Dancing for Health 
Source : (Meeks & Heit,1991) 

 
Standard or ballroom is a dancing which the rhythm is slow, soft, dignified, upright body. 

Pairing, male and female will face each other, and move together at the same time like one person. This 
type of dancing is an activity which increases the work of circulatory system and respiratory system 
harder from middle to hard depending on the movement speed. There is still particular features which is 
different from Latin-American that are walking with heels and feet tip. The steps need the bend of each 
knee which will deal with the body weight and another will be pushed or dragged along with the floor. 
When the feet together or passed by, rise your tiptoes ( rise and fall) except Tango which is out of this 
standard. Standard dancing or Ballroom dancing is an activity that make the body uses more energy from 
the rest time around 4 – 5 MET or increase or decrease than that, depending on the ability and dancing 
pattern of each person (Aranyanak, 2004). This dancing has the waltz, tango, quickstep, quick waltz, and 
slow foxtrot rhythms.  

Dancing can be divided into 3 levels according to the heaviness and  by counting the number of 
heart beats and the amount of energy used.  

Level 1 include slow waltz, foxtrot. They will make the heart beats less than 120-140 times a 
minute and uses energy less than 6 kilocalories a minute which equal to walking exercise.    
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Level 2 include quick waltz, Disco which is not too fast. They will make the heat beats at the 
rate between 120-140 times a minute and uses energy between 6-8 kilocalories a minute which is equal to 
fast walking, jogging, playing badminton and double tennis.   

Level 3 include fast disco and aerobic dancing. They will make the heart beats more than 140 
times a minute and uses energy more than 8 Kilocalories equal to running, jogging, squat, badminton and 
tennis.   

Aranyanak (2004) states that Pro. Dr. Joseph Keul, a medical sports expert, has concluded that 
dancing impacts health that enhances respiratory system’s efficiency, blood circulation, muscles and 
stronger structure, better energy metabolism in the body, good digestive system, reduces body and mental 
stress. The total result is the capability of endurance, fluency, speediness, body’s stability and helps on 
better sleeping.  

Researcher from Mayo Clinic Health reported the results of a study on the benefits of saltation for 
health as follows.  

1. Reducing stress 
2. Increasing energy  
3. Enhancing strengths 
4. Having better relationship between nerves and muscles and activating muscles.   

                                    And the National Heart, Lung and Blood Institute (NHLBI), America reports the results of a 
study that dancing can:   

1. reduce the risk of coronary artery disease 
2. reduce blood pressure 
3. help control your body weight properly 
4. make hip bone and legs strong  
Dancing is different from doing general exercises because it strengthens the heart. The benefits of 

oxygen therapy and at the same time is a great social activity. This study, conducted by the Mayo Clinic, 
found that the average age of the participants was over 75 years, which included reading, dancing, playing 
music and playing cards once a week, the risk of memory decline is 7% compared to those who do not do 
anything. Participants who participated in these activities on an ongoing basis 11 times a month, had a 63 
percent reduction in risk. Dancing is the only activity that shows a negative relationship to the risk of 
memory loss. Joe Verghese, head of research and neurology at Albert Einstein College of Medicine , 
stated that, "It's probably because dance music has a dancer's psyche," and commented that dancing may 
be three times as effective for the brain. Not only does it have the benefit of increasing blood flow to the 
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brain, but it also includes the benefits of participating in social activities, resulting in less stress. Do not 
feel alone (Mayo Clinic Health, 2003).  

According to Barbara Craddock (2006), a dance expert with more than 25 years of dance 
experience, she discussed the benefits of dance as summarized below: 

1. Helps slow down aging and  benefits the heart, circulatory system, lung capacity due to energy 
consumption and respiratory rate in one dance match is equivalent to exercising by cycling, swimming 
and running 800 meters at the Olympic Games. 

2. Makes for strong bones. Dancing helps prevent some bones especially in women in menopause 
because of the decrease in estrogen hormones, calcium absorption into the bone is less. Dancing also helps 
keep the joints moving as well as arthritis is prevented. 

3. Helps to burn energy. Dancing increases blood circulation, help to burn calories, improve 
tolerance. Dancing can burn calories between 5-10 kilocalories a minute, depending on the speed and 
dancing intensity. For example, Swing dancing and Mambo dancing can burn calories more than Waltz. 

4. Develops better blood quality. Modern research found that health checking needs to measure 
the calories quantity whether good or bad calories. Dancing helps to control the fat in blood vessels which 
can help to increase high density fat HDL and decrease low density fat LDL. Besides from that, dancing 
makes good impact in controlling blood sugar degree which makes less risk for diabetes  
                 5. Helps to have good memory. Dancing makes us memorize the steps of dancing and dancing 
patterns. It is a practice of brain. It will make dancer energetic, quick, and active.    
                 6. Have good stability. Dancing makes us try to keep stability in the movement in many 
features. It helps develop muscle which is used on stability in order to be strong, to protect the injury from 
falling down, to make the muscle and nerve working together, to have good response, and to develop 
central and peripheral nervous system.  

7. Provides personal satisfaction in a social activity. It makes enjoyment, makes friends and help 
each other. 

              8. Provides for intercultural diversity. Dancing does not have walls to against people from 
different nationalities. Although people are from all over the world with different cultures and beliefs can 
dance together on the same floor. The cultural relationship helps to develop our health by being open 
minded and be generous.  
               9. Develops good personality. Dancing helps us to have good personality because everybody 
wants to get good looking when dancing, and helps us to be healthy because we have to dress with the 
clean and beautiful clothes.  
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              10. Assists in having a happy life. Dancing makes you happy because the body secretes 
endorphins to reduce stress .There is a confidence in self. Discipline, body and mind are perfect, good 
quality of life. 
                  Besides that, there are people who studied the benefits of dancing for health in Thailand, and  
concluded in the same way that dancing is an exercise which makes for strong bodies. Krongsaart 
( 2 006) . studied  the results of exercising by using dancing activities and the  effects on the ability of 
Elementary Grade 5 students.  In the  Anuban Nakhonsawan study of saltation the researcher used   the 
Begin rhythm and Cha-Cha-Cha.  The participants were divided into 4 groups. Group 1 danced for  7 
minutes, group 2 danced for  15 minutes, group 3 danced for 30 minutes, and group 4 did no dancing at 
all.  The duration was for 6 weeks, 5 days a week.  Measurements were taken   of the body’s performance 
before and after the experiment using the International for Standardization of Physical Fitness Test 
(ICSPFT). The results found that the pre-test and the post-test of group 1, group 2 and group 3, achieved   
the physical statistic significant average at.05 level. Every group had the post physical test higher than the 
pre-test, and there was a good degree of physical criterion in 3 groups. For the controlled group, they had 
the physical criterion at quite fair remaining the same. It can be concluded that students who were 
assigned to participate in   the exercise activity of dancing, progressed physically at a much higher rate.   
 According to  Supatmasmongkol ( 1998) , the results of a dancing exercise program for 
promoting physical health among civil workers working in the town hall of Chiang Mai province were 
analyzed.  Doing the before and after physical test by using the exercise program, using Latin-American 
dancing, including Beguine, Cha-Cha-Cha, American-Rumba, Guaracha, and Jive,. The regiment used 
was 10 weeks, 3 days a week, 40 minutes a day. The study set up the heart rate at 60-70 percent of   Max. 
HR. The results showed that attendants of the program had the ability of the highest level of oxygen use, 
of muscle strengths, muscle endurance, and more flexibility enhancement at the statistic significant of .o1 
level. As far as body fat, it increased in the statistic significant at .01 level.  The results found that most of 
civil workers preferred dancing, followed by aerobic dance, and then playing football.   

Dancing is an activity that every gender and age group can participate in without fear of 
prejudice.   It is the activity that enhances and dignifies your personality. Dancing is a social activity 
which is accepted all over the world.  It is a good recreational activity for health as follows:  

1. Enhances the heart, lungs, muscle, joints and bones endurance.  
2. Makes good shape, good personality.  
3. Helps to slow down the deterioration of body’s organs. 
4. Helps to cure some disease which caused from less exercising.   
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5. Helps to relax the stress of physical and mental. 
6. Helps the digestive system work better.   
7. Enhances good stability and fluency.  
8. Satisfies the natural needs of human which cause satisfaction. 
9. Promotes good life, long life, and happy life. 
10. Helps to control body’s weight.  

5. Gymnastics for Health 
   Gymnastics effects all parts of the body providing for strength building, more endurance 
and quicker reaction speeds.  Mainly gymnastics is good for heart management,   circulatory system 
management, respiratory management, and muscle management for all  parts of the body.   
   Anderson and Anderson (1997) states that gymnastics will result in the following:.  

1. Decreases the body’s stress and relaxes body.  
2. Helps to build the body’ cooperation, make freely movement and comfortable.  
3. Enhances duration of movement.  
4. Protects against accidents such as muscular (strong muscle and warm up before exercise can 

resist stress more than strong muscle but with no warm up before exercise. )  
5. Helps to do hard activities better such as running, tennis, swimming, cycling because it 

prepares the muscle before working.  
6. Develops the sense of body. When do gymnastics, will tend and tough that part, making 

them to know themselves.   
7. Helps to relax mental anxieties which controls the body’s movement in order to move for 

oneself more than for competing.  
8. Increases respiratory system functions.  
9. Increases good feelings. 
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Figure 3.10 Gymnastics for Health  
Source : (Carroll & Smith, 1992) 
 To be effective at gymnastics, the participant must understand the mechanics of the human body 
and clarify the goal of the exercising activity.    It requires regular and discipline workouts.    While 
participating in gymnastics, every part of body has to work in harmony and cooperate with each other.   
The principle of gymnastics should start with a good warm up that addresses every part of the body in 
order to encourage muscles and body organs   to be ready   perform gymnastic activities. The muscles and 
joints of every part of the body are rotating in all directions and therefore special attention should be 
placed on them.     Besides, the muscle’s expansion which is important for movement, is also important 
when finish warm up, then start to gymnastics on a particular part, particular muscle to appropriate with 
the next activity or sports  

Gymnastics is an exercise appropriate for all ages and genders. It can be done at home, as an 
exercise activity by moving every part of body. It might be only hands, using simple equipment such as 
ball, rubber ring, spring rod, bench, rope, or there might be a song play along. Each country has the 
gymnastics development to be as its own identity such as India do Yoga, China is china boxing, Indonesia 
is Pencak Silat. Gymnastics makes good shape, can cure the abnormal shape which caused by weak 
muscle. If you want to train the endurance and the fluency, you must do gymnastic longer and enough, 
and often.  

 6. Cycling for Health 

 Cycling is an aerobic activity which is very popular especially among  people with joint 
problems, or fat because cycling will help to bear weight in order to exercise longer. Cycling causes the 
body to burn a lot of energy, effects   heart and lungs endurance, muscle endurance and strengths. Cycling 
is a good exercise especially in areas with sparse traffic, clean and safe environments.  Cycling for health  
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includes cycling for travel or study  during the  weekends, or when taking family members to relaxing 
places, as well as for shopping.   One needs to consider following appropriate speed guidelines and 
gradually moving from slow to faster cycling times.  Also, you should begin at shorter distances and then 
moving up to longer distances from   4-6 kilometers  upwards.   
 Stationary bikes are also good exercise for health catering to people with different physical 
capabilities.    Training  should begin with gentle practices  at a heart rate of  between 50 – 60 %  and of 
the highest heart rate in the first 2 weeks.  Other factors to consider include  age, gender, and physical 
health . Finding the aim of heart rate which is the first need such as 20-year-old people, exercise for health 
normally is not more than 170 times/minute heart beat rate.   
 
 
 
 
 
 
Figure 3.11 Cycling for Health  
Source : (Carroll & Smith, 1992) 

 Cycling for people over 50 years old is a limitation. When you want to stop your  cycling 
activity  , you should not stop   immediately but gradually decrease the rate of your heart beat to a more 
normal rate.  Shock to the heart could result in serious injury.  It is recommended  to slow down to 100 
times/minute. Another disadvantage of non-moving cycling is the boredom of a stationary activity.   Non-
moving cycling.  Also the height of the seat or which we called “Arn” is very important  and it should be 
adjust according to the size of the cyclist.    The knee should be stretched almost straight but does not 
quite stretch to the end. If it is not adjusted in the right height, it might be a cause that harms knees And 
cycling should be done by toes, come a little the base of the finger. For the shoes, there is no need to wear 
if your feet do not hurt.  
 7. Swimming for Health 

Swimming is a good sport for health. It is an aerobic exercise. Swimming forces your body to 
use many muscles and the opportunity of injury is decreased enormously because water provide some 
degree of protection to the body.  Leg injury are less when swimming in water.     Swimming is highly 
recommended for fat people because the body fat can be managed in a water environment.  All parts of the 
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human body are exercised.  Water temperature stimulates body movement according to the degree of 
coldness.   Venues for swimming include rivers, canals, beaches, as well as swimming pools. Kitkuson 
(2004) states that Cooper changed the aerobic exercise from running to swimming because he realized that 
swimming uses  more muscles  than running. The opportunity of injury is  less frequently because water 
assists the  body.  Legs and feet are not deeply effected as on hard surfaces.   Bearing the shocks of legs 
and feet, makes fat people, overweight people really should exercise with swimming. Swimming is an 
exercise which appropriate for kids, adults, and elder-ages, should exercise often at least 3 times a week, 
and 20 minutes continually. It should swim quickly and enough distance such as swimming 300 meters 
distance continually for 8 minutes etc. Swimming is the same as running and other sports. And that is we 
should not exercise at the very starting, begin with slow swimming. That is 100 meters swimming, and 
then take a break for 5 minutes. Then 50 meters, 5 minutes rest taking. When you feel better, then swim as 
the last time for 50 meters. When the body strong enough then increase the distance. (The Sport Authority 
of Thailand, 1999)  

Swimming has a few limitations including ability to swim and fear of water sports.  Therefore 
special skills are required for swimming.  Because of this people with  Epilepsy and Apoplexy must not 
swim alone and should have a qualified lifeguard present.    People with otitis should not swim because 
water  can infect the ears and cause severe inflammation. For people with back problem and  neck pain, 
they may have to avoid swimming pattern which need to curve their backs or neck up because it will make 
more injured. The swimmers regulation for swimming is that drinking 1-2 glasses before enter to the pool 
and after swimming 20-30 minutes because swimming loses much water unconsciously since sweat is 
coming out along water.  
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Figure 3.12 Swimming for Health 
Source :  (Merki & Merki, 1987) 
 

8. Aerobic Dance for Health 
 Aerobic exercise or aerobic dance is the exercise which using gymnastic mixed together with 
basic movement skills and using music fast-slow rhythm play along the exercise, is continually exercise in 
a while which is long enough to activate heart and lungs work well at the point. It makes the change which 
benefits for health. Kitkuson (2004) explains that the advantage of aerobic dancing is there is movement 
of every part of body, whether how much movement that part. A part from that, there is lateral movements 
whether to the left or right. Lateral movement is not appear in walking or running. The disadvantage 
which often shown is the injury such as feet, knees, legs, hip, and back pain. There are many causes of 
these injuries such as lacking of correct warm up, lacking of muscle and ligaments stretching or not 
enough stretching, incorrect dancing, dancing on the floor which is too hard such as cements floor, shoes 
which are not good enough quality, dancing room which is not enough ventilated that makes dizzy and 
lack focus, or narrow dancing room filled by too many dancers. It makes hands or legs stretching 
inconvenient including overweight dancing. To avoid those injuries, there was people who modified 
original dancing which is jumping and using legs quite much to be use more hands, and legs still dance 
but one leg has to be always on the floor that is dancing without jumping in the air. That is to avoid shocks 
between feet and the floor which is an important cause of injury, and we call it as low impact aerobic 
dance or soft aerobic. Besides, there is a water dancing which is called as hydro aerobic. This aerobic 
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dance is probably the best way, at least more fun than normal swimming because there is music along 
with it. Aerobic dance has its principles as following.   

 1. The hardness of exercise, uses the heart beating rate as a criterion by the rate between 60 – 
85 % of the highest heart beating rate.  

 2. The time of exercise, set up the time continually exercise for 20-30 minutes a day.   
 3. The exercising frequency, should exercise for 4-5 days a week 

 
 
 

 
 
 
 
Figure 3.13 Aerobic Dance for Health 
Source : (Powers & Howley, 1999) 
   For exercise in a time, there are procedures of exercise. There are 3 stages, they are 
 1. Warm up stage, is a step of preparing body to be ready for hard work, especially the work of 
muscle, respiratory system and circulatory system. There is a way of exercise by stretching muscle and 
ligaments, spinning the joints in the body. The time spending on warm up will be about 5-7 minutes. The 
rhythm in exercise is slow, therefore the music played along should also be slow. 
 2. Exercise stage, gymnastic pattern which practiced must suits people’s physical. Gymnastic 
can be hands or equipment by tending to exercise the big muscle. Therefore it should be moving patterns 
and moving around. This stage spends around 15 – 20 minutes. It is a continually activity and fast moving. 
The song is the song with fast rhythm, aimed to improve the heart work harder.  Heart will pump more 
blood while exercising in order to get more oxygen into body. In this stage, heart beating rate is between 
60-85 % of the highest heart beating rate. Blood vessels can stretch to transfer blood into parts of the body 
effectively  
 3. Cool dawn stage, after exercise very hard, you should not stop immediately, should be slow 
down gradually. This stage is a slow down the exercise to make working muscle relax, including adjusts 
the heart working to normal stage. In this stage focuses on breathing in and out slowly. Gymnastic used in 
the exercise should be with a wide radius, stretching muscle and soft. Therefore, the rhythm is slow. This 
stage spends around 5 minutes. 
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 Advantages of Aerobic exercise : 
1 .  To enhance respiratory system and circulatory system to work effectively.   Suwanrat (2005) 

has studied the result of aerobic dance which is developed from Thai national sport skill on physical 
capability. The results found that after doing the Thai national sport skill aerobic exercise for 12 weeks, 
the samples in the duration of Thai national sport skill aerobic exercise, has the capability of weight, heart 
beating rate while taking a rest, Blood pressure while taking a rest, flexibility, percentage of fat of the 
body, the strengths of hands and legs muscle, lungs, and the caught of oxygen capabilities better on 
statistics significant average at .05. 
 2. To make the joints and muscle system to move fluently leading to our bodies flexible and 
muscle stronger.  Chunhasiri (1993)  has studied the aerobic exercise results which affect the elements of 
elderly women’s capability. The samples do the aerobic exercise for 10 weeks, 3 days a week, 45 minutes 
a time. The results found that the average of body weight, blood pressure while heart beating, percentage 
of fat in the body, and the ability of knee bent before doing aerobic exercise 10 weeks, is different on the 
statistic significant average at .05.   
 3. To relate well between muscle and nerve systems. The work of the body is more agile. 
 4. To have good shape and appropriate weight.  
 5. Activity which can prevent and cure diseases such as joints degeneration, anorexia, fat.  
 There are still other activity types which are doing as an aerobic exercise such as rowing boat, 
aerobic weight-lifting, Non-moving running, climbing, hiking, diving, etc. People who like these sports, 
can apply them as exercise activities for health by setting up the frequency, hardness, and the duration of 
those exercises to be appropriate criterion. Aerobic exercise is definitely a good activity for health.     
 

Summary 

 Exercising is an important factor for health. Being healthy means feeling good, living good, 
having harmony in society, avoiding and protection against diseases, being strong at work, and being a 
wholesome citizen in the national workforce.     
 Exercising has 5 types. That are the isometric exercises, isotonic exercises, isokinetic exercises, 
anaerobic exercises, and aerobic exercises.  As far as exercising for health, aerobic exercises are very 
popular right now.  One can consider exercising for health as a way for developing strong and healthy 
heart and lungs.  Sport type exercises include aerobic exercises, such as fast walking, jogging, swimming, 
rope jumping, cycling, and aerobic dance etc.    
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 The main principles of these aerobic exercises are to stimulate the heart beat depending on 
individual demands usually at a level of 60-85 percent at the highest heart beating rate of specific 
individual.  The exercise routine should be around 3 – 5 times a week. The time for each exercising date 
should be more than 30 minutes.  Importantly, exercising should be monitored and evaluated.  It is 
recommended that evaluation should be conducted after   6-8 weeks of exercising to measure and observe 
progress.    

Exercises of Unit 3 : Answer all questions completely. 

 1.  Research findings show that one of the major causes of death is from coronary artery disease.  
What are the factors causing these deaths?    
 2. What is the meaning of ‘Being Healthy’ according to the Sports Authority of Thailand? 
 3. How many types of exercises according to training style are there?  What are they? Give a 
brief explanation of each.   
 4. What does an anaerobic exercise program mean? 
 5. Give 5 examples of the aerobic exercise activities. 
 6. Explain the 3 benefits of participating in aerobic exercises. 
 7. How many times per week should aerobic exercises be done in order to  be effective? 
 8. How many steps of aerobic dance exercise are there? 
 9. What kinds of people are most suitable for cycling aerobics exercises? 
 10. What is a simple, convenient, and effective evaluation of aerobic exercises called?   Explain 
how one would use this form of evaluation.   
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Unit 4 
Alternative Exercise 

 
Introduction 
 Alternative exercise means a specific fitness activity in which the participants take part.  The 
form of exercise requires concentration, stretching and contracting muscle or moving the body slowly and 
gradually or moving it at moderate levels which is believed to be beneficial to the participants, and 
suitable for people of all ages, especially the elderly. Alternative exercise is a healthy exercise and may be 
called a middle way exercise which is not too heavy nor too light.  It provides more advantages than 
disadvantages.  The choice of exercise types depends on the physical condition of each person.  If you 
choose a heavy one or select too many activities, the lungs, the heart, and muscles become stronger, but 
the joints can be injured or deteriorate very quickly. Therefore, the middle way exercise is really the best 
for health. (Aksaranukroh, 2002) For this reason, the alternative exercise has been popular. It is not only a 
good way to maintain good health but also  a beneficial activity for society because when the participants 
get together to exercise, there will be an exchange, a mutual support and working together with kindness 
and harmony.  This corresponds nicely with   His Majesty King Bhumibol Adulyadej's royal guidance, "... 
maintaining the integrity of the body is an important factor for a good economy and a stable society 
because the healthy body will result in a healthy mind. With a healthy body and mind, people can utterly 
empower the economy and society of the country ... "(Thai News, 2006).  
 The principles and characteristics of alternative exercise are as follows. 
 1. The basic aerobic exercise: 
  1.1 exercises only 50 - 60%  of the maximum heart rate, as measured by the pulse.  For 
example, while jogging, the pulse is within 50% of the maximum heart rate, which   shows that jogging is 
a middle way exercise. If the pulse exceeds the calculated rate, try selecting another way to exercise, such 
as cycling and see if it  is suitable for you and that the pulse rate is 50% of the maximum heart rate. 
  1.2 must be a rhythmic exercise. 
  1.3 must be an exercise that lasts for 20-30 minutes and just do it every other day. In case 
of light exercise (20 - 30%), it’s better to do it every day and may take up to 45 - 60 minutes.  
 2. The Proper Way to Exercise:  
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 Warm up the body for 5 minutes before and work out until the pulse is up to 50%  of the 
maximum heart rate and keep exercising for 20 minutes and then relax for 5 minutes. 
 3. Types of exercise:  
 The exercise must not add injury to your own weaknesses. Choose the type that gives the least 
injury. 
 4. Type of middle way exercise of the same person may be varied because it must be changed 
according to his or her age and physical condition. 
 5.  The middle way exercise of one does not have to be the same as another  (Aksaranukroh, 
2002) 
 An alternative exercise or a mid-way fitness activity is currently popular.  There are many 
interested groups and schools and the exercise details may be different. However, the main principles and 
characteristics remain the same as follow examples reveal. 

Yoga Exercises 

 Background and Definition 

 Yoga has its origins in India about 4,500 years ago. It is both science and art of life management 
for physical and mental balance with nature (Sakulsak, 2002 ). The word "yoga"  comes from the terms 
"Yul"  which means the whole or integration (Anchaleesangkas 2007 ) . Yuwajitti and Yuwajitti (2006 ) 
state that yoga is derived from the term "yujira"  or " yuch" , which means to be bonded or combined in 
harmony as defined by the Department of Alternative Medicine:  Yoga is a combination of physical, 
mental and spiritual practice as one. It makes us conscious and based on the truth of life. There are some 
scholars who give meaning to yoga as a spiritual connection between the human the God or the integration 
between the truth of life and the truth of the universe. According to this definition, it shows the purpose of 
yoga practice as the development.  body and mind in order to meet or to achieve the perfect state of life 
where humans release themselves from ordinary conditions which include suffering, oppression and 
various shortcomings.  The principle of yoga is to enable the body and mind to work effectively.  When 
they both perform at full capacity, it is actually a happiness. (On Line Manager, 2003). Yuwajitti (1997) 
states that yoga is a contemplation or it can be called a meditation to control the psychic vacillation as we 
can see in the second item of yoga sacred text written by Phathanchalee Mahamuni, “ Yoga is to focus or 
meditate so that the mind is free.”. Techaruwijit (1997) describes yoga as a balance between physical and 
mental conditions. When the body and mind are balanced, the work of the glands become normal. Yin and 
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Yang are the two components that help balancing.  Yin, symbol of the cool, is on the left referring to the 
moon and Yang, symbol of the heat, is on the right means the sun. This is the way to balance the muscle 
to normal condition or similar.  It is a kind of exercise that uses muscle, not concentration or mental 
practice.  Mindful breathing is a starting of yoga.  Inhaling (Yang)  is to take oxygen into yourself and 
exhaling (Yin)  is to remove carbon dioxide.  Firstly, start breathing out longer than breathing in.  Then 
inhale to the abdomen. 
 It can be stated that Yoga is the science of the East since it is derived from religious beliefs that 
have been firmly rooted in the Indian and Hindu spirituality. Brahmanists, who believe that every person, 
regardless of class, has an eternal and imperishable, and has a single essence with Brahma. To return to be 
one with Brahma, the Creator of the World, again is the highest thing of life just like Buddhists who 
believe in nirvana and the way to return to be one with the Creator, that is to attain the enlightenment. 
To achieve so, it is necessary to walk through the way of preparation body and mind in order to get ready 
for the divine inspiration.  That way refers to yoga.  Many people understand that yoga is a physical 
exercise with yogi postures or reclining. Actually, the bending of the body is just one of the five elements 
of yoga. Those who practice yoga comprehend the image of the holistic yoga because it is a combination 
of both physical and mental conditions. 

The five essential elements of science is asana or body exercises, breathing, relaxation, food, 
meditation, and positive thinking.  Yoga training is composed of three main parts:  physical exercise or 
yoga practice, breathing practice and meditation practice.  Yoga training will stimulate the organs and 
glands in the body to work better and health becomes better.  Breathing is the source of life's energy, 
therefore breathing control will keep your mind and body healthy.  Yoga and breathing exercises are the 
basis for meditation. This is consistent with the study of  Supaporn (2004)  on the experience in learning 
the subject of Yoga Tantra.  Tantian Yoga is one of the most popular yoga practices which is combined 
with tai chi that helps the practitioner breathe in and out more slowly and deeply than normal breathing. 
The samplings of the study were undergraduate students.  The study indicated that the students learn to 
adapt the yoga postures to their physical condition. They also know and understand the breathing and are 
able to control the pace of breathing, keep themselves focused and relaxed, not over-stress in various 
situations, have better health, including better flexibility, better muscle strength, and better balance. 
Besides, they also have better concentration and less stress. Their back pain and waist pain were reduced. 
If you practice all three, you will be healthy both body and mind. 
 Yoga is divided into 7 branches: Hattha yoga, Laya yoga, Montra yoga, Bhackdhi yoga, Karma 
yoga, Yana yoga, and Raja yoga (Yuvajitti, 1997). 
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Figure 4.1 Doing Yoga 
Source: (Carroll & Smith, 1992) 

 In Thailand, Hatha yoga, a branch of yoga, is popular among practitioners.  It is based on the 
body which must be initially controlled and purified so as to facilitate the mind control at an advanced 
level.  Yoga allows humans to control their mind and body perfectly.  If the mental training is good, the 
concentration will become higher and then you will be able to control the mind and feelings. This must be 
started by a proper body training:  Synchronization between breath and posture to produce balance with 
nature. Due to the combination of mental stability along with mental management, doing yoga is a good 
solution for both body and mind of human in current situation.  The training of the body and mind to be 
completely harmonious is called Hatha Yoga. 
 The key principle of Hatha Yoga is focusing the mind or sending telepathy to every part of the 
body in order to be able to control the different parts of the body. It takes time and patience. Hatha yoga 
consists of the breath and posture. 
 Pran Yarm means the breathing control.  In yoga, it means the control of life power.  Pran is 
everywhere. It is in the air, but not the air. Pran is in the food but not the food itself. Pran is hidden in the 
element, in vitamins. Pran is in water but it’s not hydrogen or oxygen. The weather is full of pran which is 
free spirits. Human organisms can inhale the pran from the fresh air by breathing. If we breathe normally, 
we will have a normal pran.  If we do yoga breathing, we will be able to inhale more pran which is 
accumulated in the brain and nervous system and can be used in case of need.  Therefore, pran is the 
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power of life. The way we take in the pran correctly through yoga approach is called it Pran Yarm, which 
has a 4-step breathing principles as follows. 
 

1) Puruka means containing that is inhaling  
2) Kumbhaka means the stable condition of a full inflated lung 
3) Rechaka means draining that is exhaling 
4) Shunyka means the state of avoidance  

 Asana means posture, action of yoga exercise. It is associated with the maintenance, control and 
improve of muscle together with nerve stimulation from different parts of the body, linking to the brain 
center, including how to bend the body parts in the normal position or softly bend so that the tendon and 
muscles can be twisted. The results of practice provide the flexibility, relaxation and balance of the body 
and mind. Yoga is complementary to what is lacking and reduce the excess. It is the relationship between 
body and mind that makes the body movement smooth and effective while working (Jutaporn Sakulsak, 
2002). It can be said that Asana Yoga is a set of postures imitated from those of the animals by the Yogis 
who dedicated themselves to the practice in deep forest in order to practice in harmony with nature. Asana 
Yoga is a kind of physical exercises of hermits. This exercise can help cure many diseases especially for 
those who do not like to do exercise with a movement or those who have heart disease, cannot work out in 
the sun, yoga can be of help. 

The Way of Yoga (8 ways of yoga) 
 Yoga is non-religious but the way for anybody to practice in order to exalt the mind since yoga 
is based on morality as seen from the eight bodies of yoga which are the rules set for yogis to practice 
themselves as follows. 
 1. Yama or 5-Precept Yoga is the practice of the body and mind along the way with ethics. This 
is the primary basis for practice.  The five Yama or precepts include no killing or harming the others, no 
lying, no stealing, no committing adultery, and no greediness. 
 2. Niyama or popular or 5 disciplines referring to self-disciplines. There are 5 items of Niyama: 
1)  Sao Cha that is physical and mental purity.  2)  Sandod means being satisfied with what they have.  3) 
Tapa includes the practice perseverance to control the desire, and being mindful.  4)  Swata Yaya is the 
pursuit of learning and self - study. 5) Isavara Pranitharn is a spiritual setting for God and having faith in 
God. 
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 3.  Asana or Body Care:  Asana is not an exercise but a balance of body and mind systems. 
Procedures for the asana include preparedness, practice asana and then finish with relaxation.  
 4. Pranayama (Pran Yarm) or breath training -  When the body is balanced, it is ready to train 
breathing control. The steps of breathing exercises are understanding your breathing system, being aware 
of your breath all the time, controlling your breath, slowing down your breathing, and calming your 
breath. 
 5.  Paratya Hara or Keeping body calm.  When the body stays still, the breath is calm, then 
emotional control can be trained. Emotion often varies according to external impacts. Paratya Hara is the 
control of five senses that include seeing, tasting, smelling, hearing and touching. 
 6. Tharana or meditation: When the body is calm, then the mind which never stays calm starts 
to be trained.  Tharana is a mental training to keep calm. Staying calm is a mental quality that enable the 
work to be accomplished.  
 7.  Dharyana or Charn (Contemplation)  is a regular mental training to elevate the quality of 
mind until achievement the Charn or Contemplation. Charn or contemplation is a mind that can focus on 
just a single subject. It is a spiritual indulgence in what is being done as a mental reality. 
 8.  Samadhi or concentration:   Yoga concentration is not like Buddhist concentration. 
Concentration is the maximum result of Yoga. The concentrated mind of yoga is a single mind out of two, 
releasing from ordinariness and becoming independent. (Online Manager, 2003) 

Benefits of Yoga 

 1.  To stimulate blood circulatory system.  Blood can flow better and feed the whole body parts 
effectively.  William Phillip Tonkins Jr, (2004)  conducted a research aimed to study the effect of Hatha 
yoga practice on circulatory system performance. The sample consisted of 28 African American students 
who practiced Hatha yoga for 2 months.  The test was on the differences of normal pulse rate, blood 
pressure, heart rate change, maximum oxygen consumption. The research found that the training program 
for two months of yoga, that he created, can develop the blood pressure while loosening, the ability of 
using oxygen in 1 mile running time, and the heart rate.  

2. To prevent diseases, create immunization, and relieve pain. 
3. To have a better shape, body balance and stabilization. 
4. To exercise muscle, tissue, tendon, bone, and joints by yoga stretching posture.  
5. To have better concentration and to strengthen physical and mental power.  
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Joli M.  Czamara ( 2002)  has researched on Yoga for Physical Therapy:  A 10-week training 
program aims to study the effects of yoga on the development of strength, balance of physical and mental 
well-being.  The sample consisted of 16 volunteers who were physical fitness tested with 5 sets of tests, 
and physical and mental health assessed by questionnaire. The research found that the ability of standing 
up develops significantly at . 01 level and the mental health component is significantly improved 
significantly at .05 level. 

6. To be conscious of what and why you are doing and to enable the body to work better. 
7. To keep the mind peaceful and calm down, and to reduce stress and mental anxiety. 

Thepthai (1997) studied the Effects of Hatha Yoga to Relieve Stress on the Ability to Hand Over 
Overhead Volleyball.  The samples were 2 groups of male students from Chonburi Physical Education 
College. Group 1 consisted of control group, training hand over overhead for 50 minutes and team playing 
for 60 minutes. Group 2, experimental group, training hand over overhead for 50 minutes and followed by 
60 minutes of Hatha Yoga for stress-relieving. Both groups were trained for 8 weeks, 3 days a week. The 
study showed that the ability of hand the ball overhead of the experimental group was statistically increase 
with a significance at .05 level and the stress level of the experimental group was lower than that of the 
control group statistically significant at .05 level. It can be summarized that the practice of hand-to-hand 
the ball overhead together with the practice of Hatha Yoga to relieve stress resulted in the ability to hand 
over the ball overhead increases and also resulted more in lowering the stress levels than handing the ball 
overhead together with team playing. 

According to a psychological diagnosis, students and youth in the United States experience more 
stress.  Yoga is one of the more popular alternative solutions for westerners owing to its physical and 
mental benefits. Shira Oretzky (2006) from Alliant International University, San Diego, USA, conducted a 
study aimed at studying the effects of Vinyasa Yoga on youth stress. The samplings were 18- to 29-year-
old youth with stressful characteristics.  They were divided into two groups:  control groups and 
experimental group who practiced Vinyasa Yoga twice a week for 5  weeks. The findings from both self-
report and observation revealed that Vinyasa Yoga trainees or the experimental group members have 
reduced stress and have had a better sleep. Their anxiety was significantly reduced when compared to the 
control group. In addition, the post-experimental evaluation found that 83% of the subjects who practiced 
yoga had lower stress than those who were classified as light stressed while the control group who 
achieved only 38%. Therefore, Yoga is effective in treating stress in youth. 

And Kamara E.  Altman (2001)  conducted a research on stress reduction program by practicing 
breathing, meditation and stretching yoga.  This research aims to study the breathing practice, meditation 
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and stretching of the muscles by yoga affecting the stress indicators which include heart rate, blood 
pressure, and respiratory rate during a 4-week practice for reducing stress.  The study found that the 
developed program was effective in reducing stress. 
 8.  To teach yoga doers to be a good and ethical member of the community and society.  This 
exercise is a combined with breathing that allow oxygen to get into the body better.  It also helps the 
elderly to meditate and have a clear mind.  However, the practice should be with a qualified teacher to 
prevent unexpected problems. 

9.  To develop creativity:  Duaongsiri ( 2004)  has researched on the results of metal practice 
through yoga ways that affect the development of creativity in color painting of Prathomsuksa 4 students. 
It is a comparative study of creativity between the group who practiced their mind through yoga and the 
group who received normal instructional methods.  The research found that the method of teaching by 
practicing yoga-mindedness can develop creative thinking and detailed thinking in coloring painting of 
Prathomsuksa 4 students.  And creativity Initiatives and detailed thinking in coloring drawing of 
Prathomsuksa 4 students.  Between the controlled and experimental groups, there were statistically 
significant differences at the .05 level.  

10.  To reduce aggressive behavior in adolescents.   Sornchan (1999)  studied the effect of Hatha 
yoga practice on reducing aggressive behaviors of Mathayomsuksa two students from 
Pomnaratsawartyanon school, Samutprakarn province.  The research found that Yoga training had an 
effect on aggressive behavior at the .01 level of significance. 

Preparation before Yoga 
 1. Before doing, leave the stomach empty about 2-3 hours after the meal 
 2. Before doing, go to the toilet and urine. 
 3. Place or room should be clean, no dust and do not practice in the sun. 
 4.  The practice should be in a closed place.  Yoga doers should wear the least amount of 
clothing, remove the ring, and empty the pockets so that any sharp items inside would not harm the body 
while practicing.  
 5.  Training should be performed at the upside-down position which helps balance while 
training. 
 6. During Asana practice, the moving part is only the body while the mind of the practitioner 
should stay calm and focused. If the practice with the thoughts, practitioners will not be able to see their 
own mistakes. 
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 7. Intended to practice concentration, but do not overdo it. 

 8. To inhale and exhale at a full capacity of the stomach, do not rush but breathe slowly  

 9. After completing each yoga posture, you should breathe in the perfect way of yoga which is 
not very tiring or continue with the carcass posture (Sawasana posture) for 1 - 2 minutes.  

 10. Duration of training is not fixed, but it should be between 40 - 90 minutes. 

 11. During 30 minutes to 1 hour after practice, do not eat or shower. 

 12. Meditate for 20 - 30 minutes after each time of practice (Jutaporn Sakulsak, 2002). 

Care and Caution in  Yoga Exercise 
 1. Warm up before every practice 
 2. Study each posture well before training. 
 3. Take little effort, do not overdo it. 
 4. Listen to the warning signs from the body during practice. If you feel hurt, stop for a moment 
with your relaxed posture until you feel good. 
 5.  Yoga movement is in slow by nature, no stimulation, therefore the nervous system and 
muscle relax. 
 6. The main point is that you must have faith before you start practicing. 
 7. When start training, it should take half or one hour continuously with nothing to disturb. 
 8. Use a pad or a mat when practicing to keep the body safe, not to be pressed on the floor. 
 9.  Those who have high blood pressure, ear infection or eye problem with retina in wrong 
position should not do Asana yoga with the upside-down head posture.  Before training, consult a 
specialist. 
 10.  Before doing the specific posture or difficult posture, you should start with the breath 
training and warming up the body in order to loosen the muscle and tendons  
 11. Do not practice when the weather is hot or when the air is polluted.  
 12. Pregnant women should not practice Asana Yoga. They probably practice only breathing and 
under the care of the specialist. 

 13. Do not overdo in training. Be conscious and always consider the individual capacity. 

 14. Yoga is not a competition, a comparison, or a show of talent. 
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 15.  Yoga practice should begin with a skilled person for a while because training without 
sufficient knowledge will not benefit as much as it should, or raining with imbalanced result can be 
dangerous. 

Exercise with Chinese Boxing 

  History of Chinese Boxing 

  Chinese boxing is a breathing administering for health.  It has been a new and widely 
popular way of exercise for people's health. In addition to be healthy, it does not cause harm but reduces 
muscle injuries. It’s an ideal exercise for the elderly, especially those who have no problem with the ankle. 
This Chinese boxing is similar to yoga in terms of helping the elderly to practice meditation, focusing on 
slow motion of every body part.  The elderly should be trained under the supervision of a professional 
teacher. This Chinese boxing is mostly called Qigong or Tai Chi Chuan. It is known as a form of exercise 
for a long time. Nowadays it has spread from China to America, to Europe, as well as to Asian countries. 
In Thailand, we are practicing this kind of healthy exercise as we see it in many public parks.  The term 
used for this exercise is many such as Tai Chi Chuan, Tai Chi, Qi Gong, Tai Chi Con Dao Yin, Viton 
Kong, but all these names have a philosophy of self-balance and nature around themselves.  Qi Gong 
originated from the pursuit of human self-defense in ancient times. 
 The ancient Qigong is called Too Na, Thao Yin, Un Xiao, Xing Qi.  The word To Na means 
releasing and accepting that is the training how to improve the breathing in and out.  Thao Yin means to 
induce the body's Qi energy to be soft and gentle to relax the body.  This is a way to move the body 
together with breathing and merge them to be as one.  Un Xiao is a way to move, massage and slap the 
body.  Xing Qi is a way to associate the consciousness with breathing through an imagination that Qi is 
moving along Ching Loa throughout the body ( Siri Suangsab, 2 0 0 5 ) .  There is evidence of Chinese 
medical texts on the introduction of Qigong to treat illnesses and evidence of Qigong practice in the 
Schools and religious institutions such as Taoism, Confucianism, Buddhism. Both practicing it in the field 
of medicine and practicing it as martial art are to maintain physical health. 

 Definition of Qi Gong 

 Qi means the life power that is in every human being in different forms.  Human receives Qi 
from the outside by eating, exposing to sunlight, breathing, etc.  Saran Chumsai Na Ayutthaya and 
Mongkol Sriwat explained that Qi is the flow of boundless and high potential life force in the body. If you 
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know how to it pull out and use, Qi will give you a lot of health benefits because Qi can solve the problem 
of power flow.  (Mayuree Damrongchua, 2005) . According to Sirirot Sanguan (2005) , based on ancient 
Chinese culture, " Qi"  is a common understanding that it is a basic element that is a component of all 
things in the universe . . .  ancient people of China believed that movement of all concrete things is a 
phenomenon caused by Qi. Gong is an action that leads to life force. 
 Qigong is the training to increase the life force in the body.  Every human being is powerful 
more or less depending on the individual differences.  The patient has less life force than the normal 
person. Those who practice enough Qigong will have a higher life force than the average person. Chinese 
philosophy has mentioned about the importance of balance and circulation as the ever-changing water. 
The invisible lines of body force will induce Qi to nourish the organs throughout the body, which will go 
through the blood vessels. Blockage of force or energy lines can cause illnesses and diseases that can be 
treated with acupuncture, acupressure, and Qi Gong.  In terms of science, Qi Gong has many forms of 
energy (Qi). Two of them are the infrared ray and electrostatic charge. 
 Department of Mental Health, Ministry of Public Health defined Tai Chi or Qigong as the 
process of exercise for training the mind, and it is used for fighting.  Qigong has been generated for 
hundreds of years by Master Zhang Sang Fong.  But later on, the gesture and postures have been greatly 
modified. 
 
 
 
 
 

Picture 4.2 Training of Chinese Boxing  
 

 

Figure 4.2 Action Shot Participating in the Movements at Public Park  
Source : (Peters,  2002) 
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 Types of Qi Gong 

 Qigong training can be divided into 2 types: Tong Gong is to move the body and Qing Gong is 
to keep calm and still. Besides, it can be divided by the nature of training as follows: 
 1 .  Xing Gong means habit.  It is a mental training focusing on training the conscious mind, 
nervousness, and emotion.  The key to the practice is started with the training of nervousness and 
conscious mind. It is the way to gather all meditations in mind training. Most training methods start with 
mental training at the position of "Tan Tian Bon" or release the mind to be natural. Meditation practice in 
Buddhism and the training that focuses the mind at one point instead of ten thousand points, as well as the 
type of training that required to control the mind as the main principle are all Xing Gong. The purpose is 
to train the mind and habits, to keep the mind calm, leading to the development of morality. 
 2. Ming Gong: Ming means life. Ming Gong is the training of the whole-body organs. Training 
steps start with the training of life power in order to transform into inner power. Practice the inner power 
to transform into mental power. In the beginning, most trainers will focus on the spot: "Tan Tien Lang" . 
Qi Gong, Tao Yin, and Han Ciao all require mainly physical adjustment and are categorized as Ming 
Gong.  
 3. Co-training between Xing Gong and Ming Gong:  No matter what type of Qi Gong training, 
when practicing reaches the maximum, it then goes into the practice of co-training between Xing Gong 
and Ming Gong. The goal of this practice is to train the mind to induce the power of Qi. The spirituality 
and energy of Qi are moving along together to penetrate and clean the circulatory system in the body. The 
result is to be healthy. 
 By the manner of practice, Qi Gong can be separated as follows: 
 1. Standing Type (Zhan Zhuang) is a training method that affects the body's physical strength. It 
is a basic exercise of martial arts. It is a basic way to achieve a high level of success. The ancient Chinese 
said that to clean the bones and arthritis, it must begin with Zhan Zhuang training. This practice is suitable 
not only for the elderly, but also for the weak and general people. 
 2. Sitting Type is the basic training for calmness. It is a training method that helps making the 
Qi power easily.  It also facilitates the bloodstream penetration (Jing Lua) , that is to help the blood flow 
easily and examine the internal conditions of body.  It is a tribute to the scholars of all ages.  There are 
many different types of sitting: On-a-bench sitting, Cross-legged sitting, Meditation sitting, Kneeling, and 
etc. 
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 3. Lying Type is easier to relax mind and body than the sitting type. It is more peaceful and the 
trainee has better meditation; however, the trainee will fall asleep easily.  Lying type can be both on the 
side and on one’s back.  
 4.  Walking Type is a physical moving exercise.  Most of these exercises are imitated from the 
basic training position of the boxing talents of the warriors, such as Taijiquan boxing or Tai Gheg boxing, 
Paguai Jang boxing, and etc. (Siri Suangsab, 2005) 
 

 
 

Figure 4.3 Qi Gong-Sitting Type 
Source: (Army Division, Royal Thai Army, 2006) 

 Principles of Qi Gong Training 
 There are 3 main principles of Qi Gong training : Mind, Breath and Body  
 Although there are many styles and methods of training, in practice, each school has all three 
major training methods which include adjusting the mind, adjusting the breathing, and adjusting the body. 
In the Qigong language, it is called the Three Adjustments.  Amongst these three principles, adjusting the 
mind or controlling the mind is the first priority. The word adjustment in Qi Gong refers to improving or 
organizing a Qi Gong exercise about the body, mind, and breathing methods to meet the needs of each 
type of Qi Gong training. 

1.  Adjusting the Mind 
 The mental and physical ways are as a unity of human life. The emotions and consciousness of 
people can have an impact on health. The seven emotions including joy, rage, stress, anxiety, grief, panic, 
shock are causes of sickness, so-called seven destructive emotions. Good emotion and mind can eliminate 
mental imbalance or support mental balance, as well as eliminate physical imbalance.  Virtue cultivation 
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and moral self-regulation is the essence of mental adjustment. Ancient people of China said that moral is 
the beginning of fulfillment.  To cultivate virtue is to practice self-control so that the mind becomes pure 
and virtuous, taking into account the welfare of others without selfishness. The Qi Gong practitioner must 
firstly purify the mind and cultivate the habit by controlling his or her own behavior and abandoning his or 
her selfishness.  When the mind is clear without greed, then it can enter into peace as a true meditation. 
Mental training is the practice of meditation by focusing on all parts of the body and visualizing how each 
body part from head to foot is relaxing. This Qi Gong exercise can be beneficial to the body, enhance life 
power and vitality, and prevent poor health. Qi Gong training will help balance the body and mind. Loss 
of balance will bring disease to human life. Ancient Chinese medicine realizes the importance of this body 
balance that must contain the yin and yang system. If this system is imbalanced, the body will get sick. 

2. Adjusting the Breathing 
 Breathing exercises are very important in the practice of breathing (Qi Gong). The method is to 
breathe in and out naturally deep and long or it is called breathing with the stomach.  Adjusting of 
breathing means organizing and controlling the breathing system.  The Chinese word " ci"  means the 
breath. In Qi Gong, there are three meanings: first means breathing in and out, second refers to the interval 
between breathing-in and out,  and third is the calmness of the nerve during inhalation and exhalation. The 
Qi Gong practice breathing method uses nasal inhalation and exhalation, and nasal inhalation and mouth 
exhalation with a deep, fine, regular and long breath. (Suangsawaeng, 2005) 

3. Adjusting the Body  
 In order to suit each individual for Qi Gong practice each time, both the external and internal 
organs will be adjusted. The main principle is to adjust the movement of tendons, tissues, bones, muscles, 
an all internal organs (  Suangsawaeng, 2 0 0 5 ) . The practice of the body, or the so-called body posture, 
starts from the correct standing position:  step left as wide as the shoulder, both feet must be exactly 
straight and ready to shrink in the sitting down posture, that is to knee down with the trunk straight like a 
seat on the air. The two palms are lifted up with both thumbs unfolded while other fingers do not stretch 
straight. The two hands are ready to move smoothly, slowly and regularly. 
  Dusitsin ( 2004)  has concluded that Qi Gong can change and exercise the body systems as 
follows: 
 1) Aerobic Exercise:  To benefit the heart muscle, the work of lungs and the blood vessels, in 
general, each exercise should be able to make your heart beat as fast as (220 - age in year) X 65 - 80% at 
least 20-30 minutes at a time and it should be done continuously 3 - 5 times a week.  The Qi Gong 
practitioner was found to reach 110 to 130 heartbeats per minute, which was close to the criteria. 
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 2 ) Muscle Exercise: Qi Gong physical exercises includes moving, stretching, shrinking almost 
of the body muscles even the eye muscles. This kind of exercise is not as strong as others, but it helps the 
muscles and ligaments work well and relaxed.  In addition, the area of the anus can be exercised by 
clenching it while inhaling.  This helps strengthen the muscles in this area that can prevent urinary 
incontinence of the elderly and sex problems.   
 3) Joints Exercise: Qigong physical exercises have a complete movement of joints in the body, 
from neck, shoulder, spine, lumbar, knee, wrist, and ankle.  This exercise will help prevent muscle and 
joint pains due to the weakness and lack of exercise. 
The Qigong exercise of both muscles and joints is well balanced because it is done equally both left and 
right sides.  Therefore, it will benefit people of all ages, especially the elderly.  It will make their body 
balanced, not to fall easily.  Falling can be a major problem for the elderly, it may lead to other serious 
accidents. 
 4) Exercise for Strengthening the Bone: Qi Gong is the body weight exercise which is  
beneficial to the bone strength and it helps maintain the bone density better than swimming only. Without 
a proper exercise, the bone loses its density and becomes easily fragile especially the elderly woman 
whose bones are very thin and easy to fracture even in a little fall. 
 5) Exercise for fat burning: Qigong is a medium exercise that takes about 1  hour. This kind of 
exercise burns more fat.  In contrast, in the rapid and hard exercise, the body immediately needs to burn 
energy in muscles, which is glycogen that provides energy faster from fat. 
 6) Exercise to strengthen the immune system: When the heart sends blood to the body parts, the 
red blood cells carry oxygen and food to all the cells in the body. It works like a small engine. When a cell 
is metabolized, there will be a waste like a car exhaust. Carbon dioxide will return to the heart and lungs 
through the veins. A large number of other waste (over 60%) including microbes, debris, dead cells, and 
other pollutants cannot be carried through the capillaries but they will be removed through the lymphatic 
duct. The lymph from the body parts will flow through the tubes of which the total length is up to 3 times 
of all blood vessels of the whole body.  These tubes will carry lymph to the lymphatic glands which act 
like the traps or a sewage treatment plants and found throughout the body, such as in the groin, the armpit 
and the neck ( tonsils, thymus and spleen are large lymphatic glands). They filter and destroys microbes, 
debris of dead cells as well as eliminate all other pollutants. The treated lymph glands are passed from the 
normal lymph glands to the large lymph glands and then returned to subclavian veins which are located at 
the back of the collarbone. 
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 The abdomen is the place where most of the lymph glands and lymphatic ducts are located in 

the body. More than 70% of Lipoprotein, the fat that is digested into the smallest particle, cannot enter the 

blood vessels because of the size of its large molecules but it will be directed to the lymphatic duct with 

the fat-soluble vitamins, such as vitamin A, D, and K. However, in the colon, especially from feces, there 

may be pollution, some germs, cell fragments or waste that are absorbed into the lymphatic duct. These 

lymphs will be passed into the lymph glands in the abdomen in order to clean the waste before flowing 

into the large veins behind the collarbone. 

 The key issue is that in this lymphatic system, there is no pump, just like a blood vessel system 
that pumps blood throughout the body. In the lymphatic duct, there is a valve that forces the lymph to flow 
in one direction only to the lymph glands, and from the lymph glands to the large veins behind the 
collarbone. In normal conditions when we stay still, the  lymphatic system travels at a speed of about 1.2 
centimeters and the lymph volume will be treated only 125 cc per hour. However, this speed can increase 
up to 10 - 15 times and the volume of treated lymph is 1,800 cc per hour if we have physical movement.   
The actions like moving, stretching the muscles, pressing the body parts such as on the feet, jumping and 
throwing arms will accelerate the movement of the lymph. These movements of the body are considered 
to be the gestures and movements that we use while practicing the Qigong including consciousness, 
meditation and breathing during the practice.  
 In addition, in the lymphatic system, there are plenty of white blood cells which are responsible 
for fighting the disease, eliminating cancer cells or abnormal cells and then transport all these various 
foreign parts to destroy in the lymph glands. Constant lymphatic movement helps the white blood cells to 
function effectively and then our body is not infected easily, and free from cancer. According to statistics, 
people who regularly exercise have lower rates of illness and cancer than those who do not. Regarding the 
vitamins in the abdomen, the faster lymph is moving, the sooner those vitamins will be absorbed and used. 
If the lymph is moving slowly, the vitamins are likely to be destroyed by the toxins or pollution in the 
lymphatic system. 
 
 The Benefits of Chinese Boxing Exercise (Qi Gong) 
  Disitsin (2004) mentioned the benefits of Qi Gong exercise as follows: 

1. To reduce the stress in daily life activity 
2. To reduce or relieve the women’s menopausal symptoms  
3. To help recover faster after the surgery  
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4. To help reduce blood pressure 
 According to Taylor – Piliae, Ruth Elaine, (2005) from University of California, San Francisco 
who studied on Tai Chi alternative exercise of 39 Chinese elderly (avg. age 66 years), it was found that 
their blood pressure was decreased. Working ability, body balancing, the muscle’s strength, durability, 
and flexibility as well as mental health are significantly improved. The researcher concluded that this type 
of exercise can reduce the risk of heart attack and blood vessels. It is simple and economical because it 
doesn’t need to use any expensive technologies or tools.  
 

5.   To help reduce blood sugar in diabetic patients 
Prongphanom (2002) conducted a research study on Effects of Chinese Qi Gong Boxing on 

Blood Sugar Levels in Red Blood Cells in Diabetic Patients. The experimental group was diabetic type 2 
diabetic patients who were treated with glucose lowering drugs , three times a week for 9 weeks. It was 
found that the rate of diabetic retinopathy of diabetic patients was significantly lower than those who did 
not exercise by Chinese Qi Gong. At the .01 level of significance. The results showed that Chinese Qi 
Gong boxing exercise can help reduce blood sugar levels in red blood cells in diabetic patients. And 
Chaweewan Deechuai (2000) studied the effects of Tai Chi Chuan on blood glucose control and aerobic 
fitness in non-insulin dependent diabetic patients. The experiment was performed by Tai Chi Chuan or Tai 
Chi practitioners for 1 hour, 3 days a week for 16 weeks. The result of the study indicated that the sample 
showed a 31 percent improvement in eighth week and 53 percent in week 16,           a decrease of 15 
percent in blood glucose level, and a 13 percent drop in blood sugar level (P <.05 and p <0.01 
respectively). Compared with the highest heart rate obtained from exercise tests, which are classified as 
moderate exercise, it shows that the continuous Tai Chi exercise can help control blood sugar level, can 
help the patients have strong health, and  can help the heart system and the breathing be better. 

6. To help the elderly not to fall easily 
The study of  Xu (2003) from the Chinese University of Hong Kong (People’s Republic  

of China) on the effect of Tai Chi exercise on the ability of the nervous system to control the movement 
and responsiveness of the muscles of the elderly. The experiment was designed as the first experiment, 
using cross-sectional studies and longitudinal studies by having an evaluation of Tai Chi exercise on 
stability of elderly with two important elements related to balance, nervous system that controls 
movement, and muscle response. 
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 Those who practice Tai Chi for a long time demonstrate the performance of the nervous system 
that controls movement (especially the ankle) to be strong and stable in the best balance. For short training 
groups follow a quick training program to be strong and stable in the best balance. For short-term training, 
a 16-week training program demonstrates the development of a nervous system that controls muscle 
movement and the muscle response as well as the development of stability in the balance. The benefits of 
Tai Chi training on stabilization are likely to support the importance of Tai Chi training on the 
development of nervous systems that control the movement and response of muscles. From the 
relationship analysis and regression analysis, they demonstrate the importance of the nervous system that 
regulates movement and muscle response to stabilization of the balance, particularly the regulated nervous 
system of the ankle. 

7. To prevent osteoporosis 
8.  To prevent joint pain 
9. To prevent and relieve the symptoms of allergies 

 10.    To prevent and / or reduce the rate of cancer 
 11.    To solve the problem of insomnia 
 Puttasri (2004) studied on the Effect of Chinese Tai Chi Boxing Exercises on Sleep Quality and 

Well-Being of the Elderly in the Older Home. The experimental group participated in a 12-week Chinese 
boxing dance. The study result showed that after 12 weeks of Chinese boxing, the overall quality of sleep 
was better with shorter sleep time and the sleep quality was higher than the control group. 
             12.   To solve the problem of constipation 
             13.  To make more blood to the heart and brain and to have a good memory 
             14.  To have good shape and look younger than real age 
             15. To have secreted endorphin hormones and to make you feel happy, refreshed, and cheerful 
 Department of Health, Ministry of Public Health (2004) concluded about the fact of sport science 
on Chinese Boxing Exercise, and it was found as follows:   
 1. Weight gain was approximately 52% to 63% of the maximum heart rate or about 50-60 % of 
the maximum oxygen efficiency which is equivalent to light to medium weight, and it looks like an 
aerobics. 
 2. The energy utilization is about 3 - 4 METs or 3 - 4 times of energy utilization of rest. 
(1 set of 18 postures of Tai Chi  utilizing the energy of about 60 Kcal) 
 3. The highest oxygen uptake was 16.1% and 21.3% in the elderly and men and women, 
respectively. 
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 4. The strength and endurance of knee muscles are increased in the elderly. The balance and 
stability are increased. And the falls in the elderly are reduced. 
 5. The flexibility in the lumbar spine to the thoracic is increased. 
 6. The bone mineral density of postmenopausal women is increased. 
 7. The role of autonomic nervous system called parasympathetic is increased but the role of 
sympathetic is reduced. 
 8. The blood pressure, systolic and diastolic blood pressure is reduced by about 9 to 15 mm Hg 
and 7 to 9 mm Hg, respectively. 
 9. The fat in blood is reduced. 
 10. An anxiety is reduced and relaxed and a concentration is increased. 
 11. There is the potential to promote health and to take action in the community. 
 The overload and specificity can be summarized that Chinese boxing exercise is a continuous 
movement using the muscle repeatedly, even with relatively light, but it takes a long time to practice. For 
the elderly or those who are not physically active, they feel that it is a heavy movement with maximize 
oxygen uptake by over 10%. So, the Chinese boxing exercise is a light aerobic exercise. 
 

 Precautions in the Practice of Chinese Boxing Exercise 
 Qi Gong practice should be done before or after meals for at least 1 to 2 hours, and people should 
practice best in the morning. During the training time people should not wear shoes because if they wear 
shoes,  it will cause pain because the charge does not pass through the foot. If the training area is cement 
floor or very cold floor, it is not good, so people should use a carpet or cloth shoes. In times of bad mood, 
it is not advisable to practice if stressed, so practice breathing until the stress is reduced to a certain level. 
For people who are sick with very serious diseases, they must be treated by the current method in order to 
strengthen the body first. 
 
 
 
 
 
 
 
 



121 
 

Contorted Hermit Exercise or The Hermit’s Body Twist Exercise  “Ruesri Dat Ton (RCT) 

 
 
 
 
 
 
 
 
 
 

 
Figure 4.4  Hermit Exercise Position 
Source : (Sapjareun, 2004) 
 

Contorted Hermit Exercise or The Hermit’s Body Twist Exercise  “Ruesri Dat Ton (RDT) 
The Thai people have continually developed their unique Thai culture which include numerous 

cultural heritages that have been passed on from generation to generation. This includes the Thai Hermit 
exercises (Ruesri Dat Ton) which have been passed on from the ancient times.  This is an example of 
“Thainess through Thai Wellness” or  “The Hermit’s Body Twist to Stay Firm and Fit” 

These traditional exercises have become a valuable source of information for traditional 
medical studies and practices at the  School of Traditional and Alternative Medicine at Chiang Rai 
Rajabhat University. Teacher promote this practice and students claim the benefits include the relief of 
pain caused by tendons, improvement of blood circulation, and abnormalities in the human body. 

As the name of the school indicates, these traditional exercises are used instead of turning to 
modern medicine.  Performed in a routine fashion, these traditional exercises can easily relieve pain.  So 
Ruesri Dat Ton is a good alternative for developing a healthy lifestyle on the campus of CRRU, which 
students gain apply after they graduate in their real life pursuits.  Another benefit includes the fact that it is 
costless when compared to memberships in health clubs, and the use of modern medicine in order to 
create a stronger mind and body.     
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Introduction: Contorted Hermit Exercise    

According to the Dictionary of Royal Institute (Thailand) 1999, Hermit means a kind of priest 

before Buddhist period who sacrifices his normal life to find a peaceful sanctuary and practice merit acts. 

“Contortion” means to make any part of body bend as needed in various forms such as stretching, 

shrinking, bending and twisting. Each position can be less or more flexible as practice. Therefore, (RDT)  

consists of breathing exercises, self-massage, dynamic exercises, poses, mantras, visualization and 

meditation.Another way to say it is,   the Hermit’s Body Twist Exercise. “Ruesri Dotton” 

 This is one of Thai local wisdom to take care of your personal health.  This type of exercising 
can assist in helping regaining balance and preventing illness from over working and stress.  For instance 
long periods of meditation can exhaust you and Thai people can exercise from head to toe to help relax.  
This is a cultural Thai product for taking care of health.   This kind of local wisdom is associated with 
physical movement in terms of stressing muscles, breathing at a comfortable pace.  

  So, this style of exercise is done comfortably with not too much over exertion, and everyone can 
do this type of exercise that does not require equipment.  Also, it exercise complete movements in the 
body and for massaging and relaxing and improving blood circulation.  This allows for easy practice 
anywhere and prevents diseases, creates good emotions,  cause greater alertness for a long life.    
According to Chairat (1998) , who studied about RDT benefits and the Thai physical movements used of 
elderly people’s facilities at Ban Bang Khae 2.  The result showed that there was muscle strength, joint 
strength, spinal cord stronger and more flexible  as well as breathing better.   The participants in the 
control group indicated higher satisfaction using RDT at statistical satisfaction level of .05.   
 
 History of RDT 

 Rama I renovated Wat Pho in 1788 and also collected the literature on traditional practices to 
keep this temple.   RDT statues were built at this time but not clear on the exact number.  Originally built 
with clay covered with gold and of temporary duration.  Later, Rama III ordered the renovation of Wat 
Pho and epigraphy archives was initiated to help the elderly to breathe more comfortable and to feel 
better.  Because of this initiative, many hermit gathered together to this temple.  He appointed Krom Muen 
Narong Harirak to be the chairperson of all the gathered hermit to take responsibility for construction of 
80 hermit exercise positions.    The casting of the images was a mixture of tin and zinc which was known 
as “chin”.   The statues were distributed around the “sala rai” satellite pavilion.  The epigraphy archives 
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are inscribed on each of the hermit statues with information about usefulness.  Those inscription were 
composed by famous poets of Rama III.  His Majesty, Rama III , himself, composed a total of 6 poems.  
In addition pictures were recorded in a book along with the poems.  (Sapjareun, 2004)  All these events 
were completed 1836.  (Tuay, 2005)   

 
 
 
 
 
 
 
 
 
 
 
Figure 4.5 RDT Statue 
Source : (Thaifoo, 2006) 
  
Meanings of RDT 

 Dat Ton is contortion of the body using hands which effect all body parts,  stretching, pulling,  
moving to left, to the right, up and down and all around.    This kind of movement strengthen muscles and 
joints and improves circulation.  (Kiriphmon Anchalisangkat,  (Bok), 2004)   

 Hermit refers to an ascetic who lives in the forest.  According to legend people called them 
ruesri and understood them as people seeking peace through meditation and eventually they become 
exhausted and in some agony, and so they came up with different body contortions to relieve the pain 
from their long periods of meditation.   This legend has been past down from generation to generation 
until it became common knowledge for the Thai people.    

 There is no evidence exactly when the first hermit statues were constructed but the respect that 
Thai people give to hermits come from this legend.  So, Thai people believe the mystery behind all the 
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different positions resulted in giving them more value.  This style of exercise is indigenous in Thailand 
and reflect a more relax and comfortable style which normal people can easily practice.  

However, of the 80 poses there is one Chinese pose, and one Indian style and a pair of hermits together 
totaling two.   It is generally believed that these poses came from abroad and there was an exchange of 
culture.    

 In reality people seek ways to remain healthy and have a long life.       For example in India the 
people have yoga, China, the people have Taichi and the Thai people  have  RDT.   All of them serve for 
ensure health and long life.   

 The 80 RDT poses make up a philosophy of the ancient people within the school of traditional 
medical practices that come from Buddhism, and Morchiwaka Komanphat.  The objective of RDT is for 
relaxation, relieving exhaustion, improve blood circulation, improving body movement, and increase 
wellbeing, improving mood swings, and have better concentration.  (Tamra Ruesri Dat Ton, 2004) 

 There are many styles of RDT according to different places.   For example , at the Hermit 
Pavillion , has mural paintings at Wat Machimawat,  Amphur Muang District, Songkhla province , has 40 
mural paintings.  Also at Wat Phrachedtphorn Wimornmangkhlaram, there are 80 murals. Finally at 
Atsanayoka Ongsrinarasart there are 32 paintings.  (Teacher Training Division, 1978)  

Benefits of RDT  

According to the Teacher Training Division (1978), there exist the following benefits: 

1.  Makes one happier and have peace of mind  
2. Makes one ageing process to slow down and have a longer live.  
3. Helps massage your arms, legs and joints to move naturally and flexibly 
4. Prevent sickness, promote hood health and a long life.  
5. Elevate mind level from frustration, upsetting, stress and drowsiness  by practicing contorted 

poses  
6. Helps body and mind work together harmoniously  

According to Deewiset (1994)  there are three benefits of RDT as follows:  

1.  Help hand, legs and joints move naturally. 



125 
 

2. Makes blood circulation more effective, protect against illnesses and have  prolonged life 
3. Help adjust mind against anger, sleepiness, frustration, and stress.   

 This was also supported by another study,   Thaiphum , 2001 who reported  that M-2 high 
school students, school at Primary Level, Sriracha District, Chonburi Province,  using RTD with Thai 
dance for reducing muscle stress and tension control by using EMG electromyography    bio feedback.  
Results show that, the control group had decrease levels of stress significantly at .05.  

 Also, another study supports these findings. Anontaprayun (2002) studied about RTD together 
with stress relief among children at Primary Care Center which showed that, the control group had 
decrease levels at statically significant levels at .05.  

 So this type of exercise is important and beneficial to our health and wellbeing.     Institute of 
Thai Traditional Medicine, Department of Medical Services had assembled specialists/experts to help  
volunteer  patients with problems to relieve and solve their  problems using RDT through research and 
development projects.  

 

Breathing Practices  

In the textbook of practicing contorted hermit’s positions, there is no mention about breathing. In 

Buddhism, the meditation needs breathing practice, therefore, positions of contorted hermit should 

concern about breathing and holding breath as well. Before exercising with contorted hermit’s positions, 

meditation and breathing should be practiced correctly.  

Inhaling-breathe the air into your body slowly and deeply to expand your stomach, chest, rib, and 

lungs, and raise your shoulders, hold your breath for a while which makes your stomach flats a little bit 

and fully expands your chest. Exhaling-slowly breathe the air out of your body as much as possible by 

flatting your stomach, ribs, and lower your shoulders. Contorted hermit is considered a Thai traditional 

exercise which is good for body and mind with meditation and breathing practice. It also helps heal your 

sickness at some level. ( Sapcharoen, 2004)   
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Precautions for RDT Exercises   

1.  Don’t practice until after 30 minutes after eating   
2. Don’t practice with bruises on your body with intense pressure and force   
3. For elderly with illnesses, diabetics, high pressure should be cautions during body contortions 
4. For those with infections, fever over 38 Celsius degrees, should not participate in body 

contortions  
5. For  those with recent accidents, should have there personal doctors  give advice before 

undergoing practice of body contortions  (Wachra Premhatthkit, 2005) 

 Example of RDT Practices  

 
 
 
 
 
 
 
 
 
Figure 4.6  Body Contortion for Headache Relief 
Source: (Premhatthkit, 2005)  

Headache Relief  

Phra Manot from his retreat  

Has fear within his heart 

Causing him illness  

Thus sits and raises arms and hands above the head  

For peace and relief    
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(Composed by His Majesty the King) 

 Nowadays many people have headaches caused by stress, resulting in tension in the neck, 
shoulders and arms. This results in headaches.  The best way to relieve headache pain of this type is 
through RDT.  As the above poem and picture depict, one should start with meditation, having your body 
in the seated position with left leg crossed on the floor and right leg up and both arms above head, hands 
together,  breathing inward.  While breathing in press hands tightly together.  Afterwards exhale and 
lessen pressure on hands.  Then lower hands to chest position.  Alternating inhale and exhale three to five 
times.   Later,  switch the left and right leg positions and repeat as before.  This hermit contortion 
exercises neck and shoulder muscles to release tension.   (Premhatthakit, 2005)  

Stick Dance Movement Exercises  

Background  

 Using sticks actually originated during ancient times when this type of exercise was associated 
with Krabi Krabong fighting. The weapons used in this movement exercise included replica weapons such 
weapon items as sabers, swords, halberds, and short canes.  They were mostly made of bamboo, rattan, or 
banyan roots.  
 Historically, Krabi Krabong fighting or stick dance movement most likely originated during the   
Sukhothai period. According to historians and archeologists, Krabi Krabong fighting began during or 
before the reign of King Ramkhamhaeng and continued until Ayutthaya period. There is evidence in the 
Punnowat Khamchan poem written during the reign of His Majesty King Borommakot. The poem 
describew the Lord Buddha footprint and the celebration performed with festive amusements (Wannow 
Uden, 1984). 
 In the Rattanakosin period, during the reign of King Rama IV, it was considered a glorious era 
for Krabi Krabong martial arts because the King especially  favored its employment and had his own 
children practice Krabi Krabong martial arts.   During the reign of King Rama VI, Krabi Krabong was 
widely practiced. The famous gurus of Krabi Krabong martial arts during that era was Nak Thephassadin 
Na Ayutthaya, who was considered the master of the current swordsmanship of Krabi Krabong. In those 
days there was a Thai Scout Program. In that Scouting Program, a scout was expected to practice the art of 
stick dance movements.  There were many activities to practice using sticks as weapons instead of using a 
gun.  The use of sticks were also employed for  building bridges, towers, stretchers   for moving patients 
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and for playing Boy Scout games.   Later, many of the same activities with sticks were used in the school 
curriculum for training young Thai students.     
Stick Dance Movement Training 

 Later, the stick dance movements were used to promote body exercise in the following ways.  
 1. Exercising with the stick movements of Aunt Boonmee Kruarat  "10 postures of body 
exercise using   Aunt Boonmee stick movement style". This exercise uses a stick with a size and length 
that varied according to each person’s arm physiology and arm range. Each position is done correctly by 
counting from 1 to 99 which equals one round.   Movements are not intense but in a relaxing fashion,   in 
a smooth and natural way.   Start by stretching before exercising with a stick called "shaking your knees", 
by placing one of your feet on a chair, or on a desk or any support with your back straight. Then, lift your 
knee up and down and do the same with the other  knee. Then start the different postures as follows.   
Posture1; Holding the stick and rock your body:  
Posture 2; Holding the stick and moving your waist around:  
Posture 3; Hold the stick and side swinging:  
Posture 4; Holding the stick and rowing:  
Posture 5; Carrying the stick on shoulder and launching the knee:  
Posture 6; Carrying the stick on shoulder and moving your waist around:  
Posture 7; Rowing forward:  
Posture 8; Rowing backward:  
Posture 9; Holding and moving the stick over head:  
Posture 10; Body massaging with the stick.  
 2. The 11 postures of bio-organic stick dance, which were invented and designed by Ajarn Satit 
Indhrakamheang, are exercises based on Isometric and Isotonic principles as well as the principles of 
Osteopathy or spine exercise, Physiology principles, Yoga, Chinese boxing, along with the core of 
concentration. This kind of exercise uses the stick or PVC pipe as a component. Each posture is named as 
follows:  
1. Kissing navel   
2. Making a Wai to the sun  
3. Making 180 degree  
4. Looking at the stars 
 5. Silom posture  
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6. Spinning your waist at the 360 degree  
7. Kicking your leg straight  
8. Kicking straight with your foot pointing up  
9. Kicking your leg to the side with the foot straight  
10. Kicking your leg to the side with the foot pointing up  
11. Additional unnamed  posture 
 
 
 
 
 
 
 
 Figure 4.7 Bio-organic Stick Dance 
Source : Bai Miang, 2003  
 3. Qigong Stick Dance: This dance uses a coordination of Qigong respiratory adjusting 
principles. 
The training focuses on accuracy of posture, rhythm, and breathing. It is suitable for people who are 
physically weak and general people. This exercise affects the body treatment and helps keeping the body 
healthy. The training equipment includes a stick with 2 cm in diameter and 90 cm in length. There are 
10postures all together as follows: 1. Lifting a stick with 2 hands 2. Pushing and pulling a stick at the 
chest level 3. Twisting body to the left and right 4. Twisting shoulders to the left and right 5. Twisting 
your thighs to all four sides. 6. Kicking left and right 7. Standing up with a leg stretching. 8. Bending 
down and twisting the waist. 9. Lifting a knee up and down. 10. Walking forward with a chest stretching 
up. Each position of Qigong stick dance training will be done around 20 times. 
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Figure 4.8 Position of Bio-Organic Stick Dance 
Source:  (Uangphorn, 2005) 
 
 
 
 
 
 
 
 
 Figure 4.9 Qi Gong Stick Dance 
Source: Siri Suangsawaeng, 2005  
 Stick dance or Krabong  movement  dance helps maintain the ability of joints’ movement. It may 
not be suitable for the elderly with spinal problems. Therefore, if they want to do a dance, they should 
consult a physician or a physiotherapist before for a proper position or posture for themselves. 
Thanawanporn Srimuang (2002) studied on Comparison of Hatha Yoga Exercise with Bio-Organic Stick 
Dance Affecting Mental and Physical Conditions. The experimental group had practiced Hatha Yoga 1 
hour a day for 3 days a week while another group had practiced Bio-Organic Stick Dance 1 hour a day for 
3 days a week. Both groups had exercised for 8 weeks. The findings revealed that Hatha Yoga practice 
groups had improved their physical and psychological fitness in every aspect while the group practicing 
Bio-Organic Stick Dance had improved their physical and psychological fitness in almost every aspect, 
except for heart rate after exercise and muscle tension. Hatha Yoga group had better physical and 
psychological condition than those who practiced Bio-Organic Stick Dance, except for physical flexibility 
and anxiety, which were not different from each other. 
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Thai Way of Exercising:  Thai Boxing Ritual Dance  

 Muay Thai Ritual Dance means worshiping and paying respect to one’s Thai boxing teachers. 
For the martial arts like Thai boxing, sword fighting or fighting with other weapons, traditionally, the 
fighter has to pay respect to the teachers by dancing before the match starts. In Thai boxing, before the 
match starts, the boxers must dance to worship and pay respect to the chairperson residing in the 
ceremony or to His Majesty the King or representatives of the royal family. In ancient times, the King 
enjoyed and supported Thai boxing and matches were often performed in front of the royal audience. It is 
also a remembrance and expression of gratitude to the boxers’ teachers who they have great appreciation 
for the knowledge given to them and for instilling concentration and bravery of mind and body.      
 The Muay Thai ritual dance is characterized differently from each Muay Thai Teacher or Thai 
Boxing Camp. If the Thai Boxer’s ritual dance are performed in the same style, competitors are not likely 
to compete against each other because it is understood that they are disciplined by the  same teacher’s 
style. In addition,  this ritual dance is considered as a message to the opponent and the way for warming 
up before the start of each match.    There are different names attached to the Muay Thai Ritual  Dance.  
Some of the important names as they are known in Thai include  Bhrom Si Naa, Hon Hern, Yoong Forn 
Haang, Yoong Ram Paen, Sord Soy Mala, Phraram Phlaeng Sorn, Phayak Dorm Kwang, Seua Larg 
Haang, and Sao Noi Pra Paeng.  
  Prapasanonth (2001) says that similar to Chinese boxing, the Muay Thai ritual dance is another 
way to exercise which is  suitable for the elderly because the different ritual positions can help to    
exercise all parts of the body from head to toe.     It can also increase one’s speed and strength according 
to the particular body condition of each individual. Muay Thai ritual dance needs to follow strict 
concentration because during the dance, the dancer contemplates on his opponent and focuses his 
competitive energies to the opponent’s corner.    In this way one can invigorate blood flow and body 
energy, even among the elderly.    This type of exercise is not all that common but anyone who is 
interested can use it as a way to exercise and keep healthy.     In addition to benefiting the body, this type 
of exercise helps to preserve an important Thai cultural art form.    
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Figure 4.10 Thai Boxing Dance, Hong Hern Style 
Source: (Muay Thai, 2002) 

Arms Swinging  Exercise 

  Aksaranukroh (2002) mentioned that according to the text book “Arm Swinging Therapy”, arm 
swinging is a very useful exercise. After discovering and publishing this subject in Shanghai, there are 
more and more people doing this type of exercise. This arm swing is easy to learn and easy to swing. It 
was previously called "Ta Mo Ee Jin Jin" which means a mantra for blood purification. This ancient text 
book was written by Ajarn Bodhi Dharma. It is one of the invaluable cultural heritage of the Chinese 
people. 
 
 
 
 
 
 
 
Figure 4.11 Arm Swinging Exercise 
Source: (Chokchai Panchasab, 2005) 
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Arm Swinging  Exercise 

  Stand straight on both straight legs with no bending knees, keep the toes sticking on the floor, 
keep both feet at the same distance as shoulder width. Then, swing both arms forward and backward. 
Swing the arms back with a hard flick and swing them forward with a relaxing movement. The arms will 
swing back themselves automatically. Both arms should be stretched straight at all time. The eyes keep 
looking forward, be concentrated by counting one .. two .. three .. At the first exercise, arm swing should 
be done from 200 to 300 times and then increase the number up to 1,000 to 2,000 times. Do it about half 
an hour a time, three times a day; morning, afternoon and evening. Good speed rate for arm swing is about 
50 times a minute.  
 A special deal of arm swing exercise is  that the upper body part is empty and light while the 
lower part is tight and heavy. The movement is relaxing and gentle with a meditated mind and then swing 
both arms. 
    
 Principles of Arm Swinging 

1.  Stand straight on both feet at the same distance as shoulder width. 
2.  Let both hands fall naturally. Do not strain the fingers. Close up all fingers. Turn the hands 

back. 
3. Lower abdomen, set the waist straight, stretch up the back, relax the neck bones, head and 

mouth. 
4. Pinch the tip of toe to the ground. Both heels exert on the ground so forcefully that 

  the muscles at the foot base and the stomach feel tight. 
5. Both eyes should look straight at a point only. Leave all worries or distraction and then 

focus only on the feet. 
6. For arm swinging, swing your arms forward gently. The height of the swinging arms should 

stay at a natural level, not force them too high but make approximately 30 degrees angle 
with the body, and then concentrate on counting one…two…three…at the same time exert 
the heel and legs. When the hands is hanging downright, swing them backwards hard or 
heavily. Swing until the muscles do not let them go higher than that. Then, let the arms 
swing forward. The height of the arm should be 60 degrees to the body.  

 When considering the importance of arms swing exercise, it can be criticized as follows: 
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1. It is to widen the base as the width of shoulder range that helps stand up firmly, not easy to 
fall. 

 2. The arms that are in a twisted-in position result in the relaxation of the upper arm muscle 
groups bend forward. Those muscle groups include anterior deltoid, major pectoralis (clavicular head), 
coracobrachialis and biceps brachii. The extension of the arms is more convenient because of the lower 
resistance. They can also be swung back higher than arms in other directions. Conversely, the muscles that 
function in stretching the back of the upper arm are stretched. Those muscles include posterior deltoid, 
teres major, latissimus dorsi, long head of triceps, and pectoralis major (sternocostal portion). Therefore, 
the contraction of the muscles becomes more and as strong as the swing back of the arms.  
 3. It is to relax or loose the lower part of the body but the abdomen is retracted. Retracting the 
abdomen is a type of the abdominal muscles exercise. The waist must be straight up. The lateral muscles 
of the abdomen and those of both hips sides must be contracted or shrunk at the same force so that the 
waist will be straight. This is a type of immobile exercise of the muscles. 
  4.  It is the exercise of the legs especially the feet and heels when muscles of both legs are 
contracted. This is also a type of immobile exercise. 

5. It is a kind of meditation while doing this exercise. 
 6. It is to stretch back the shoulders and bend forward by the inertia. And the by-product is the 
exercise for the shoulder movement. 
 The swinging arms exercise includes both moving exercise of the upper body and the immobile 
exercise of the lower part of the body. It does not need too much force but must be practiced each time for 
half an hour. It is a workout for durability. When considering in detail, it is evident that there are more 
mobile types of exercise than the immobile ones because the latter works lightly only to keep balance. 
Swinging arm requires more force but do not fall while doing it. However, mobile type exercise is more 
beneficial to the blood circulation. 
   In addition, the arm swing is also rhythmic. It is considered a basic exercise suitable for the 
elderly. The by-product is to help treating the shoulder problems of people with stiff shoulders. On the 
other hand, too much swinging may cause the deterioration of the connective tissue, the joints, and the 
ligaments in particular, inflammation of the ligaments in the shoulders. 

  In terms of the meditation, the arm swinging would be useful but not as much as the Chinese 
boxing because it is only the movement of the arm while other parts of body stay still. The meditation is 
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only counting one…two…three so that the arm swinging is synchronized with breathing. However, this 
meditation is sufficient for everyday  life. 

Exercise Using Equipment 
     In the big cities, there are many fitness centers which provides a variety of fitness machines 
and facilities for health care, such as sauna, massage and other activities like aerobics, swimming pool, 
etc. These businesses are very popular among working people who need to improve their health and 
strengthen the muscles with exercise but they have limited time. The services including health facilitators 
providing help and assistance.    
 Exercising with equipment is another alternative because it depends on the need, the capability, 
and the interest of the individual.  This type of exercising depends on the individual’s needs and interest.   
In addition, people who join this type of alternative exercise are usually grouped according to areas of 
interest because they can help each other during the exercising process.    
 
 
 
 
 
 
 
 
 
Figure 4.12  Exercise Using Equipment 
Source: (Carroll & Smith, 1992)   
  
  
 Exercising with equipment can be divided into 2 types: exercise using machine and exercise 
using free weight equipment. Exercise machines are used for exercising specific muscles under a regime 
of a fix number of sets and repetitions.    Most weightlifting machines focus on developing the larger 
muscles. Today's exercise machines are safe, practical and easy to use. Most of them have been 
digitalized. A majority of fitness centers offer training programs to choose from for those who want to 
exercise according to their needs and ability.  These training programs can automatically store information 
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in order to measure progress over periods of exercising.  Also information about one’s heart rate, blood 
pressure and energy consumption are displayed during the exercise activity.     
 One kind of exercise can strengthen muscles by putting weight or resistance to muscle’s full 
capacity. This is the way to increase the size of your muscle fibers and it must be done regularly. Using 
exercise equipment   will increase muscle mass and strength. Charoen Krabuanrat (2001) describes that 
training to enlarge muscles consists of three basic elements: the amount of weight used in the training, the 
number of repetitions in a given period, and the duration of the training. If you follow all these three 
elements, it is possible that your muscles will increase in size.   Generally, the training starts with the 
lifting of 8-12 reps for upper arms or upper body parts.  For body and legs, it requires 10-20 reps. This is 
the basic principle commonly used in practice. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. 13 Exercise with Free Weights 
Source : (Carroll & Smith, 1992) 

   
 Exercising the muscles using free weights aims    to strengthen and tighten muscles. It is the 
result of direct exertion on your muscles.   Free weight lifting may use barbells or dumbbells.  One must 
begin with warm-up exercises to prepare the muscles for lifting the weights.    The beginners should 
breathe normally during periods of exercising or exhaling when lifting up and inhaling when lowering the 
weights down. The lifting should be consistent and start with one kilogram of weight, not exceeding 2 
kilograms. At the beginning, the weight should be increased slowly so that the muscles adjust within 2 
weeks, then switch the weight and relax each muscle. Do not exert any weight on one of the muscles 
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repeatedly because it will be too exhausted. Besides, weight-lifting should be divided into sets with a 5-
minute break. Weight lifting should be practiced for 3-5 rounds a day, take up to 45 hours per day, 3 days 
a week, depending on the purpose of weight lifting. 
 Weight lifting for beginners should always have an assistant around to watch over you because 
accidents can occur unexpectedly such as falling off balance or attempting to lift too much weight.  In 
these cases you need a spotter, to spot check your progress during the exercising period.    Normally, 
weight training must be done after exercising or playing sports in order to strengthen the muscles. It is not 
advised to do only weight lifting because it does not help improve the endurance of lungs, heart and 
circulatory system. Therefore, trainees should do other types exercises for enhancing your good health. 

 

Water Workouts (Aquatic Exercise) 

  Water workout is one of the popular exercises especially among the children, the housewives, 
and the elderly because the water is cool and fresh substance that affects trainee’s mental condition and 
keeps his or her patience and concentration longer. In addition, to exercise in water gives no pain and 
water has more resistance than air. Trying to overcome the resistance of water is a good exercise that 
builds strength and durability to the muscles.  

Workout in water is suitable for individuals of all ages even people who have never exercised 
before. The workout takes about 40 to 50 minutes each. It makes the heart and the muscles strong and 
durable. In the medical world today, it is recognized that the water exercise is good for the health of heart 
and muscles. 
  Rungthip Suyasian (1994) conducted a research on Effects of Water Workout Training on Blood 
Circulation, Muscle Strength and Percentage of Body Fat. She studied the workout in water that causes 
blood pressure while the heart is squeezing and relaxing. She also studied the heart rate while resting, the 
highest capability of oxygen use, the strength of arms, legs, and back muscles, as well as the percentage of 
fat in the experimental group’s body before and after they trained for 5 weeks and 10 weeks respectively. 
The difference was statistically significant at the 0.05 level while there is no difference among the 
controlled groups.  

In addition, the water workout is also suitable for people with arthritis. In general, the exercise is 
done in the water at the chest level where the water will help to support weight. This type of workout can 
be done in many ways, such as swimming, water exercises, aerobics in water, walking or running in water, 
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hydrotherapy, yoga in water, deep water exercises, deep water running, moving joints in water, and 
exercise in the water using equipment.  
 Nowadays, aerobics in the water is a very popular exercise because when players are in the 
water at the chest level depth, the water helps support their bodies. The joints will get less hit than the 
exercise on land. Therefore, it is suitable for people with osteoarthritis in the knee, the back, and the neck 
as well as the obese, and paralyzed people. Similar to the on-land exercises, the aerobics in water 
generally use 450 to 700 kcal of energy per hour.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
 Figure 4.14 Water Workout 
Source : (Carroll &  Smith, 1992) 

 Benefits of Water Workout  
1.  It is suitable for all ages, especially the elderly, the pregnant women and the overweight. 

Sumalee Prasertwatana (1998) studied on Effect of Exercise in Water on Physical Changes in Pregnant 
Women. Experimental group exercising in water had slower physical changes (waist circumference, 
maternal size and fat percentage) than controlled group. This is good for the health of pregnant women 
both at present and in the future.  
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 2. Water helps support the body weight. When the water is at the neck level, the joints will 
support only 10% of the body weight. At the waist level, the feet will support 50% of body weight. 
Therefore, exercising in water brings less pain to the joints and muscles than exercising on land.  
 3. Water has a viscous force or resistance force that makes the exercise in water require more 
power than the exercise on land. It makes the body, heart and muscles durable and strong.   

 4. It helps improve the joint movement due to the support of water.  
  5. Exercising in water is not hot. An good temperature is 80-83 degree Fahrenheit   
   The disadvantages of aerobics in water include only the need of a swimming pool, a permanent 

staff and the cost which is higher than the exercise on land.  
  Sek Aksaranukroh (2002) mentioned that the water workout is a very good exercise which 

includes a rhythmic movement and can be done for a long time. It can be considered as a basic of aerobic 
exercise. However, swimming has its own weaknesses, such as the weakness of free style swimming is at 
the shoulder, the frog style is on the knee, etc. In additions, swimming also has injuries, such as retinal 
inflammation, otorrhea, drowning because of cramp, and shoulder pain. Another disadvantage is the need 
swimming practice. Besides, there is also a restriction that is an inadequacy of swimming pool.  
 Exercise by walking in the water for older people with arthritis, such as ankle pain, knee joints 
and hip joints pain, and back pain is the most appropriate because in the water at a half body level, the 
water will support body weight by 50%. Pain that is mentioned above is not painful. The players can walk 
comfortably even against the resistance of water. It is harder than walking on land because players have to 
exert all the muscles. The back and abdominal muscles must be tense while the water is rippling and 
pushing back and forth. The hands also swim to make it easier to walk. Importantly, when the leg gets 
cramped, the player will not drown because the water is not too deep. 
 
 
 
 
 
 
 
 
Figure 4. 15 Water Workout with Supplemented Weight 
Source : (Arnheim & Prentice, 2000)  
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Recommendations for Water Workouts 
1. Before exercise, consult a physician, especially those wo have congenital disease. 
2. Do not swim or exercise alone, it can be dangerous. 

3. Workers need to know the depth of water because jumping to the shallow water can be painful.  

4. Exercising outdoor in the sun, players must be applied the skin with anti-sunburn   

 Alternative exercise also has many other activities. In the globalization, people are inventing and 
seeking new things to meet their needs. Their interests are in various forms that are not mentioned yet,  
such as scuba diving, rowing. Hiking, hiking, exercise, gliding, etc. National games and folk sports 
developed as fitness activities.  

Summary   

 Alternative exercise refers to specific fitness activities where the participants perform in groups 
with a knowledgeable leader in the field of specific science. It is an exercise that requires concentration, 
stretching and relaxing muscles or moving the body slowly, gradually or moderately. It is believed to be 
beneficial to the participants and suitable for all ages.  

Especially for the elderly, this alternative exercise makes their lungs, hearts and muscles strong. It is 
therefore considered to be a basic aerobic exercise that exerts only 50 - 60% of the maximum heart rate, 
takes about 30 - 60 minutes each day. It can be done every other day or even better every day with a 5-
minute warm-up and a 5-minutes cool-down.  

The alternative exercise activities include Yoga, Chinese Boxing, Thai Hermit Traditional Exercise, Thai 
Traditional Pole Dance, Muay Thai Boxing Dance (Ram Muay Thai), Arm Swinging, Exercise with 
Equipment, and Water Workout. These activities are very popular today since they are good for health and 
suitable for all ages especially for the elderly. 

Exercises of Unit 4: 
Directions : Answer the following questions.  

1. What does the alternative exercise refer to? 
2. What are the principles of alternative exercise? 
3. Give 5 names of alternative exercise. 
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4. Which group of people are alternative exercises suitable for? 
5. How many major components of Yoga exercise are there? What are they? 
6. Describe briefly the principles of Chinese boxing exercise. 
7. Explain the benefits and values of doing Thai hermit traditional exercises. 
8. What are the physical benefits of doing exercises via Muay Thai (Thai boxing)? 
9. Explain how one can do  exercise by swinging ones arms? 
10. Which is the most appropriate exercise activities for the elderly with arthritis? 
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Unit 5 
Physical Fitness Test 

 
Introduction 

 Physical fitness is one of the important factors for quality living because the good physical 
fitness can help us lead active productive lives.   This includes working our bodies well so as to have rapid 
recovery time.   People who exercise regularly desire to be healthy and have good physical fitness. This 
can be checked by using the physical fitness test. After exercising for a period of time, we become 
familiar with our training program and also need to understand the importance of the physical fitness test; 
its components, and the overall criteria to measure the satisfaction level and   with the standard criteria for 
healthy people.     Moreover, the physical fitness test should be done regularly to evaluate how well your 
health is progressing and how well we can maintain our good health.    

 Physical Fitness test 

 Physical fitness test is the evaluation of our physical fitness progress.  Physical Fitness test or 
the evaluation of the fitness of body aims to know the fitness of your body in each component. Now there 
are many kinds of physical fitness tests for the evaluation of your fitness for different elements of your 
body.  The tests start from simple tests, with no tools involved and with tests using special tools.   These 
depend on the objectives of the evaluation of your physical needs.  At the beginning step of the test, the 
basic evaluation of the health must be done by checking the heart rate while taking a rest and blood 
pressure test to evaluate the general condition of the examinee. Some items are dangerous for the tester if 
on the test day, he/she is ill or has the risk diseases. 

 Benefits of the Physical Fitness Test 

 The benefits for testing is as follows: 
 1. for the purpose of determining your weak and healthy physical fitness and to improve on your 
current health wellbeing,   
 2. for the purpose of developing an exercise or sports program that can be incorporated into your 
physical fitness program  
 3. for the purpose of diagnosis, and 
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 4. for the purpose to evaluate your progress in your physical fitness program, (Mahidol 
University, 2005). 
 In general, people usually test their physical fitness in order to improve and strengthen their 
physical condition.   One should do so on a regular basis at each age of physical development.     
The benefits for athletes are as follows; 
 1. Selection: The physical fitness test can be used for the selection of the athletes to practice 
effectively. The Physical Fitness test is very important for the sprint athletes who should be selected for 
speed and strength and for not using high amounts of oxygen. The gymnastics should be selected for their   
flexibility. Athletes who have better physical fitness will progress more steadily during training.   
 2. Diagnosis:  The physical fitness test can be used to diagnosis the weakness of physical fitness 
of each athlete and to determine ways for developing an effective physical fitness program.  Moreover, it 
can be used for diagnosis of over training which could be detrimental for the athlete.    
 3. Comparison:  The physical fitness test results can be used to compare the progress of 
development at each stage of the physical fitness training program.  Moreover, it can be used for the 
comparison between groups of athletes and the individual trainee.  
 4. Forecast:  The results of the physical fitness test can be used for forecasting or making 
recommendations during sport events and thus can improve the chances for victory.       
 5. Feedback: The results can be used as good feedback for the coach or trainer so that an 
appropriate training program can be developed for each athlete.     
 6. Group Division: The results of the physical fitness test can be used to divide the level of 
physical fitness of the athlete in case of the appropriate and effective training arrangement for a lot of 
number of the athlete and the different physical fitness in order to provide the proper training. 
 7. Motivation: The results of the physical fitness test will represent the highest potential of body, 
therefore while testing, the athlete must try hard to know the physical fitness of themselves or the result 
from the training. Therefore, the physical fitness test is the motivation which the athlete must express to 
win themselves, other or for the development of the highest goal. (Sports Authority of Thailand, 1999) 
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Physical Fitness Test for Each Components 

 Mahidol University (2005) summarizes that physical fitness test in each component can be done 
as follows; 
 1. The body characteristics by measuring the body size and the body component. 
 2. The strength of the muscle is the measurement of the muscle strength to evaluate the 
maximum muscle contraction when doing resistance at one time without time limit such as grip strength, 
leg dynamometer test 
 3. The reaction is the measurement of reaction time of the coordination between nerve and 
muscle when arousing such as eye-hand coordination and eye-feet coordination 
 4. The balance is the measurement of the ability to stay upright or stay in control of body 
movement by flexing or flouncing to make body balance. 
 5. The flexibility measures the flexibility of the lower back and hamstring muscles. This test is 
important as because tightness in this area is implicated in ligament, tendon and moving joints such as sit 
and reach test. 
 6. The agility measures the ability to make quick changes of direction while moving at speed 
such as shuttle run. 
 7. VO2 max refers to the measurement of the maximum amount of oxygen that an individual 
can utilize during intense or maximal exercise. The more oxygen a person can use shows the strong 
cardiovascular fitness and aerobic endurance such as 1.5 mile running test.  
 8. Anaerobic power and capacity is the measurement of the mechanical efficiency of muscular 
work which is constant for the whole duration of exercise.  
 Maximal aerobic power can already be used completely at the beginning of exercise such as 
treadmill anaerobic test and Wingate power test, etc. 
  For the test of the physical fitness of Sports Authority of Thailand. (2003) which focuses on the 
physical fitness of the motor skill as follows; 
 1. Health checkup is to examine the fitness of body which will affect the exercise or playing 
sport by checking pulse rate, blood pressure, temperature, respiratory rate, dentistry and other diseases. 
 The health checkup will be done by 1 minute pulse assessment and blood pressure test by using 
sphygmomanometer to the strength level of heart. Heart rate while resting and the blood pressure are the 
important indicators for health and can be accepted by the medical profession. The evaluation criteria 
which can be seen in Table 5.1 the resting heart rate ratings and Table 5.2 blood pressure. 
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Figure 5.1 Pulse Assessment 
Source: (Bishop & Aldana, 1999) 
 
Table 5.1  Shows the heart rate during resting time 

Heart rate Rating 
Lower than 59 times/minute 

60 – 69 times/minute 
70 – 79 times/minute 
80 – 89 times/minute 

More than 90 times/minute 

excellent 
good 

average 
fair 
poor 

Source: (Sithilertpisarn, 2002)  
 
 
 
 
 
 
Figure 5.2 Blood Pressure Test 
Source: (Carroll & Smith, 1992) 
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Table 5.2 Shows the blood pressure evaluation criteria  (World Health organization) 
Blood pressure  
(ml. mercury) 

 Normal blood 
pressure  

Quite high Blood 
pressure 

High blood 
pressure 

systolic blood pressure below 140 140 – 160  above 160 
diastolic blood pressure below 90 90 – 95  above 95 

Source: (Sports Authority of Thailand, 2002) 

 2. Physical Fitness Test 

  2.1 Body size is the measurement of the body size and the components for choosing the 
appropriate sport which is tested by weighting, height measurement, and body mass index ( BMI) 
  2.2 The strength of muscle is the measurement of the muscle strength to evaluate the 
maximum muscle contraction when doing resistance at one time without time limit by testing the strength 
of hand and leg. 
  2.3 Reaction is the measurement of reaction time of the coordination between nerve and 
muscle when arousing such as eye-hand coordination and eye-feet coordination   
  2.4 The balance is the measurement of the ability to stay upright or stay in control of body 
movement by flexing or flouncing to make body balance. 
  2.5 The flexibility measures the flexibility of ligament, tendon and the movement by using 
it and reach test. 
  2.6 The agility measures the ability to make quick changes of direction while moving at 
speed such as shuttle run and 20 second walk and dance. 
  2.7 VO2 max is the measurement of the maximum amount of oxygen that an individual can 
utilize during intense or maximal exercise. The more oxygen a person can use shows the strong 
cardiovascular fitness and aerobic endurance 
  2.8 Anaerobic power and capacity is the measurement of the maximum mechanical 
efficiency of muscular work which is constant for the whole duration of exercise in the time limit.  
 3. Biochemistry laboratory is the test to analyze the body system by using blood and urine 
affecting life to check the effect of life, exercise by checking hematocrit, hemoglobin, blood group, red 
blood, white blood, etc. 
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 Physical Fitness test forms at present are studied and tested differently by the researchers with 
the similar concept. Many researchers do the same way of test but different tools. The good physical 
fitness test must use the modern and expensive tools. However, the test which is used now is reliable and 
has the good result. The simple physical fitness test with the reliable result are recommended as follows; 

Physical Fitness Test 

Physical Fitness Test Related to Motor Skill  
 Educators of  physical education have studied and tried out the physical fitness continuously by 
the development of the effective and reliable  test which the different concepts  such as  AAHPERD 
constructed AAHPERD Youth Fitness Test  which consisted of 6 items: pull-up (boys), flexed-arm hang 
(girls), sit up 1 minute,40 yards shuttle run,  standing board jump, 50 yards sprint, and 600 yards run and 
AAHPER- The American Association for Health, Physical Education and Recreation created the test with  
7 items consists of sit-up with the maximum of 50 times for girl and  100 times for boy and push-up with 
the maximum of 40 times. Standing board jump will be tested for 3 times for choosing the best time. 40 
yards run will be tested for 2 times for choosing the best time. 50 yards sprint will test 2 people together 
by the time recorded in second and softball throwing will be tested for 3 times for choosing the best 
distance. (Yodkham, 2002)  
 However, the test which the organization or the international institutes made were tested  into 
series for the purpose of encouraging their staff to conduct self-testing.   Physical fitness test which is 
related with the motor skill which is popular is recommended as follows; 

Physical Fitness Test (ICSPFT) 
 In 1964, the International Committee for The Standardization of Physical Fitness Tests 
(ICSPFT) was first founded in Tokyo by Prof. Leonard A. Larson from the United States of America  who 
devoted himself to the sport medicine and the lab for the physical fitness test  which was first  founded in 
1974, the International Committee for The Standardization of Physical Fitness Tests (ICSPFT) consists of 
8 tests as follows; 
 1. 50 meter sprint   
 2. standing board jump   
 3. grip strength    
 4. 30 second sit-up   
 5. pull-up/ flexed-arm hang   
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 6. shuttle run    
 7. sit and reach    
 8. distance run 
 The tests are used with male and female aged between 6 to 32 years old.  The tester must be 
healthy and participate intentionally. The tester should wear appropriate clothing by wearing short, short 
sleeved T –shirt or vest, avoid wearing shoes with nails. 
 However, the physical fitness test should be done for 2 days. The first day should test items 1, 2 
and 8 and the second day should test items number 3, 4, 5, 6 and 7. If the test is done in one day, the long 
run should be the last test.  

 Physical Fitness Test for Thai People 

Regulation for testers 
 Before the test day 

1. Eat regular food 
2. Avoid hard exercise at least 24 hours prior to testing 
3. Avoid hard thinking 
4. Avoid taking drugs with long lasting affects  
5. Get enough sleep 

 On the test day 
1. Eat enough food  before testing  at least 2 – 3 hours prior 
2. Do not take medicine or stimulus  such as coffee, tea or cigarette, etc. 
3. Prepare appropriate clothes (designed for  fitness activities) 

Physical Fitness Test 

 8 tests of the International Committee for the Standardization of Physical Fitness Tests 
(ICSPFT) are as follows; 
 1. 50 meters sprint  test for speed 
 Equipment 1. Stopwatch for 1/10 second check 
    2. 50 meter racecourse with start line and finish line 
    3. shooting gun (if there is any shooting gun, the other signals such as waving 
flag or handkerchief or clap hands should be used for the time keeper to notice.) 
 Personnel  1 releaser, 1 time keeper per 1 or 2 race course and 1 recorder 
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 Procedure When giving signal  “in place”, the tester stands by tip of feet touch start line 
without in the starting posture of the athlete. When hearing the signal, runs with the maximum speed until 
reach to the finish line.   Two trials should be done with 2 testers. 
 Record Two trials are allowed, and the best time is recorded in second and to the nearest 2 
decimal places. 
 
 
 
 
            
               50 Meters 
        
 
 
 
Figure 5.3 Sprint 
Source: (Safrit, 1986) 

 2. Standing road jump for leg muscle strength   
 Equipment 1. Smooth and not slippery floor of 3.5 meter long 
    2. measuring tape in centimeter 
    3. big T square 
 Personnel 1 releaser, 1 distance recorder, and 1 recorder 
 Procedure Tester stands behind start line with feet. A two foot take-off and landing is used, 
with swinging of the arms and bending of the knees to provide forward drive. The tester attempts to jump 
as far as possible. Using Big T square to measure from the start point to the point where two foot landing. 
If landing with falling backwards or touch the floor, the tester can try again. Two trials are allowed 
 Record  The best distance is recorded in centimeter. 
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Figure 5.4 Standing Board Jump 
Source: (Safrit, 1986) 

3. Grip strength for measuring the maximum isometric strength of the hand and forearm 
muscles. 

 Equipment 1. hand grip dynamometer 
    2. magnesium chalk or magnesium carbonate to avoid hand slippery 
 Personnel 1 reader and recommender, 1 recorder 
 Procedure The tester rubs on the magnesium to avoid slip and then holds the dynamometer 
tightly.  The base should rest on first metacarpal (heel of palm), while the handle should rest on middle of 
four fingers. ( The handle of the dynamometer is adjusted by the recommender) with the arm at right 
angles and the elbow by the side of the body. When ready the tester squeezes the dynamometer with 
maximum isometric effort. No other body movement is allowed.  
 Scoring      The best result from several trials for each hand is recorded, and it is recorded in 
kilogram. 
 
 
 
 
 
 
Figure 5.5  Hand Grip Measurement 
Source: (Safrit, 1986)   
 

4. 30 seconds sit-ups to test the strength and endurance 
Equipment 1. Stop watch 

    2. Judo mat (or smooth and soft grass) 
 Personnel 1 timekeeper, 1 counter and 1 recorder 



154 
 

 Procedure The tester will be set in pair. The first will lie on the mat with the knee bent at 
right angles and feet separate about 30 centimeters and joints hand under the nap. The second tester kneels 
(face to face) and holds the tester's feet on the ground. The assistant gives the command “go” and starts 
the stopwatch. The tester sits up touching the knees with their elbows, then returns back to the floor and 
continues to perform as many sit-ups as possible in 30 seconds. 
  Fingers must be joined under the neck at all times and the knees bent at right angles. After 
doing the sit up, the back and neck must be vertical as the beginning and one cannot use elbows to raise 
the body. Scoring  the number of correct number of sit-ups should be completed in 30 seconds. 
 
 
 
 
 
 
 

 
Figure. 5.6  30 seconds sit ups 
Source: (Merki & Merki,  1987) 

5. Pull-up  /flexed – arm hang to test the arm strength  
 a. Pull-up for the man who is above 12 years old.  
 Equipment  1. Bar with 2 – 4 centimeters diameter 
     2. chair for reaching to the bar 

     3. magnesium chalk or magnesium carbonate powder to avoid  
     hand slippery. 

 Personnel   1 counter and  1 recorder 
 Procedure  Set the bar until when hanging, the tester’s feet do not reach to the 
ground. Stand on the chair in front of the bar and grasp the bar with palms facing.  Remove chair and let 
the tester hanging straight as the starting position. Flexing arms as many as  possible.  Do not swing feet 
or legs. Stop testing when the tester stops longer than 3 – 4 seconds or cannot pull up until the chin above 
the bar 2 times. 
 Scoring  Record the number of the correct pull up and over the bar 
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Figure 5.7 Pull-up 
Source: (Safrit, 1986) 

 b. flexed – arm hang for boy and girls aged lower than 12 years old. 
 Equipment like a. but add stopwatch 
 Personnel 1 time keeper and  1 recorder 
 Procedure Stand on the chair with the chin above the bar and grasp the bar with palms 
facing.  Position the body with the armed flexed. When signal “start”  (remove chair) the tester has to flex 
arms and the chest should be held close to bar with legs hanging straight. The tester holds this position for 
as long as possible.  
 Scoring  Time will be record in second from signaling “start” until the chin above the bar. 
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Figure 5. 8 Flexed – arm Hang 
Source:  (Anspaugh et al. , 1997) 
 
 6. shuttle run for testing  agility and speed 
 Equipment:  1. Stopwatch for 1/10 seconds 
     2. smooth race between 2 parallel lines with 10 meters wide. The way 
for run out and the circle with 50 centimeters diameter is near the outside of two lines. 
     3. 2 woods (5 X 5 X 5 centimeters size) 
 Personnel:           1 releaser and timekeeper, 1 log putter and 1 recorder 
 Procedure:  place two blocks of wood near the end of the lines. The tester stand near 
the start line and  on the signal "Ready? Go!" the participant runs to the other line, picks up a block and 
returns to place it behind the starting line, then returns to pick up the second block, then runs with it back 
across the line. Do not throw the wood. If the tester cannot put the wood in the circle, he/she has to restart.   
 Scoring:  Record from “Go” until putting the second wood by using the first decimal of 
the second. The best record is chosen from 2 trials.  
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           10 .ม  
 
 
Figure. 5.9 Shuttle Run 
Source: (Safrit, 1986) 

 7. Trunk forward flexion   for testing flexibility 
 Equipment:          ruler with 60 centimeters long stick above the floor  
             around 30 centimeters 
 Personnel:  1 distance recorder and  1 recorder 
 Procedure:  The tester sits with their legs out straight  with vertical feet. The soles 
are in the middle of the measuring tape, slowly leans forward sliding their fingers as far as possible until 
the tips of the fingers reach along the ruler. Do not flounce or rapidly  bend because it might affect the 
backbone. 
 Scoring:  the distance will be recorded in centimeter if the tester can reach to the tip of 
toes will be recorded as “positive” if the tester cannot reach to the tip of toes will be recorded as 
“negative” Choose the best record from 2 trials. 

 
 
 
 
 
 
 
 
 
Figure. 5.10  Trunk forward Flexible 
Source:  (Bishop & Aldana, 1999) 
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 8. Distance run for testing endurance 
 Equipment: 1. Race course with the distance 
    Men aged over 12 years old run 1,000 meters, women aged over 12 years old run 
for 800 meters and Men or women aged under 12 years old run 600 meters. 
    2. stopwatch 
 Personnel: 1 releaser, 1 timekeeper for 1 group, 1 assistant recorder, 1 recorder  
    and 1 counter    
 Procedure: Give the signal “Take place”, the tester stand with the tip of feet near the start 
line. When hearing “go” run along the determined race by trying to keep constant speed. Can stop and 
then run until reach to the determined distance. The timekeeper will tell the time for everyone who reach 
to the finish line and the recorder will record and the assistant recorder will record and rank the number of 
the tester. 
 Scoring  the time will be recorded in half of second 
 
 
 
 
 
 
 

 
Figure 5.11  Distance Run 
Source: (Safrit, 1986) 
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The physical fitness Related to Health 
 Sithilertpaisarn, (2002) summarizes that the physical fitness in terms of health consists of 
1. The evaluation of cardiovascular endurance 
 The evaluation of the cardiovascular fitness or the prediction of maximum O2 uptake will be 
done by using indirect measurement instead of direct measure which is complex and waste of time. The 
indirect measurement can be evaluated by using maximal or sub maximal test and the evaluation of 
cardiovascular endurance will check the level of VO2 max. The popular method  such as  running/jogging 
test, 12-minute field performance test  or one-mile walk tests.  Bicycle ergometer test are Astrand – 
ryhming test or YMCA cycle ergometer Test.  Step tests  are Harvard step test or Queens College step 
test. 
2. Body composition measurement 
 Body composition composes of fat components and nonfat components or lean body mass. The 
measurement of the body composition is popular among the patient, trainer, and the health evaluator. The 
body which is imbalance such as the too much accumulation of fat in the body and then can cause the 
muscle and joint parts’ injury, the reduction of physical fitness, health problems such as hypertension, 
diabetes, hyperlipidemia or coronary heart disease, etc. Body composition measurement will test the skin 
fold thickness and present in the percentage of fat in the body which can be measured by easily by 
underwater weighting to find the body density or the thickness of skin and then calculate the percentage of 
fat in the body. 
3.  Muscular flexibility measurement can be done in many ways such as: 

3.1 Back hyperextension by the tester will lie face down with  body straight, cross  
arms at the back, bending forward slowly at the waist as far as she/he can while keeping back flat. The 
measurement of the height will be from head to floor. This will measure the flexibility of abdominal 
muscle. 

3.2 Front – to – Rear test is done  by the tester who spreads their legs as far as  
possible and the height from the waist to the floor will be measured to measure the flexibility of the 
adductor muscle. 

3.3 Bridge – up test  is tested  by doing bridge pose and measure the distance from  
heel to hand to test the flexibility of body. All three tests are suitable to test athletes such as gymnastics, 
and athletics. they are used all postures regularly but is  not appropriate for testing the general people. 

3.4 Sit and reach test   tests the flexibility of body especially the measurement  
of flexibility of low back and hamstring group which is appropriate for testing the general people 
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4 Evaluation of the muscular strength and endurance 
4.1 The muscular strength means the ability of a muscle group to develop maximal  

contractile force against a resistance in a single contraction. There are two types consisting dynamic or 
isotonic and static or isometric. The dynamic measurement will test the muscle strength in the forces of 
moving object in the period of time by using 1 RM (one – repetition maximum) while the static 
measurement will test the strength of the muscle in the forces of  moving object in the short period of time 
(about 6 – 10 seconds) (Suntornsenee, 1999). The evaluation of the muscular strength can test by using 
dynamometers such as hand dynamometer and leg dynamometer. 

4.2 Evaluation of the muscular endurance is the ability of a muscle group to  

exert submaximal force for extended time periods. The evaluation of the muscular endurance can be done 

in two ways; isometric and isotonic but the most popular one is in isotonic which can be tested on many 

ways  such as bent leg curl up,  push-up, pull-up/ flexed-arm hang. These tests will measure the endurance 

of specific muscles such as deltoid, abdominal muscles and arm muscles (Suntornsenee, 1999). 

 Physical fitness test related to health which are developed by the institute and educational 
institutes in the series consists of 4 components; cardiorespiratory endurance, the muscular strength and 
endurance, flexibility and body component. It can be tested differently such as AAHPERD  test (health – 
related physical fitness test) consists of 4 tests which are 1 minute sit-up with hand on the chest, sit and 
reach, 1 mile or 9 minutes or 1.5 miles or 12 minutes run (male) and triceps and sub scapular tests. 
 Asia youth health – related fitness test consists of 5 tests; sit and reach, 800 meters run( 10 – 11 
years old) or 1,000 meters run (12 – 17 years old girl) or 1,500 meter run(12 – 18 years old boy) , sit-up 
60 seconds pull -up and skinfold thickness (triceps , calf) ( Taweeprathomhuk, 2002). 
 Mahidol university test of Panyuth and Thamthat (Mahidol university, 2005) suggested Physical 
fitness test of health with sub tests as follows; the muscle strength can be measured by using  hand grip 
and the muscle endurance can be done by using 1 minute sit-up. The flexibility test can be measured by 
using sit up and the cardiorespiratory endurance by using Astrand cycle test,  Step test or 1.5 mile run and 
body mass index  (BMI), body fat and  waist-to-hip ratio (WHR) 
 The tests which are in the series include the evaluation criteria that are suggested as follows; 
 1.  Physical fitness test of Merki & Merki 
 2. Physical fitness test of Robbins, Powers & Burgess  
 3.  Sports Authority of Thailand Physical Fitness Test (SATST) 
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Sports Authority of Thailand Physical Fitness Test (SATST) 
 Sport Science Department,  Sports Authority of Thailand (2003) developed Physical Fitness 
Test for general people which can be measured by themselves easily by considering from the test which 
are used with general people in Thailand and international level and considering the standard, the 
appropriateness of test with Thai people, the cost saving and the safety  of testers. The test must be simple 
without the complicated tools and procedures and should be measured the physical fitness by themselves. 
The test is separated for working age and the elder people but some tests can be used with both groups. 
Some test might be difficult for elder people so there are any tests which is appropriate for age and the 
safety for them which is called Sports Authority of Thailand Physical Fitness Test (SATST) which 
consists of test of the following aspects.  

1. Body size  focuses on the measurement of body size. The weight must related to the height 
and waist to hip ratio  by using 2 tests to measure the appropriateness. 
1.1 BMI: body mass index 
1.2 WHR: waist-to-hip ratio 

   Body mass index (BMI) is used to measure the body size by considering from the 
relationship between the weight and height of body and used as the indicator of the body component and 
the risk of health. People who have more or less BMI such as between 25.0 – 29.9 kg./m2 means 
overweight and risks to have more diseases However, the main cause of diseases such as heart disease, 
hypertension, cancer,  gallbladder disease and diabetes are from fat and tends to happen with people who 
has  BMI more than 30.0 kg./m2 
 Waist-to-hip ratio (WHR) is to determine the ratio of waist circumference to the hip 
circumference, as this has been shown to be related to the appropriate shape of your body and the risk of 
coronary heart disease, high blood pressure,  heart failure, diabetes, some cancers,  rhuematoid arthritis 
and hyperlipidemia. The person who have the ratio of waist circumference equal or more than the ratio of 
hip  circumference means the high WHR.  For men, a WHR higher than 1.0 and for women, a HR higher 
than 0.85 is considered that there is fat stored around the stomach and waist poses a greater risk to health. 
Too much fat around the hip might affect to the body shape especially women. 
 In the general people, if the  BMI is high, the WHR will also high except the athlete who has the 
specific shape for some sports or growing children 
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2. The muscle flexibility focuses on the flexibility of muscles and focuses on the  
flexibility of muscle, ligament and tendon including the joints in the body. There are 2 tests; 
  2.1 shoulder girdle flexibility test 
  2.2 sit and reach test 
  Shoulder girdle flexibility test is to measure the flexibility of the ligament, tendon and 
shoulder muscles including the chest upper arm muscles which means the flexibility of the upper body 
muscles. While testing, the both shoulder and arms must stretch as much as possible. The general 
evaluation will measure the ability of touching the hands at the back which means the flexibility of upper 
body. However, the reasons of cannot touch might be from many causes such as the  decay of joint of 
shoulder when older, the injury from the past or present or in the daily life or the working posture which 
affect the starching of shoulder muscles. Mostly, the hand which always used will be able to touch the 
back better than another hand while the dominant hand is on the top. In summary, the factor affecting the  
shoulder girdle flexibility test is to measure the flexibility of the ligament, tendon and shoulder muscles 
are such as age, gender, aptitude and working characteristics and the injury in the past and present. 
 Sit and reach test is the measurement of the flexibility of hamstring group and low back. 
Sometimes it can be used as the indicator for the back pain. It is suitable for testing with people who aged 
between 20 – 30 years old after that the flexibility will reduce because of the higher age. These are 
because of the change of flexibility tissue and mynovial and the reducing level of body movement. In 
general, the women will have the better flexibility than men because of the pelvis structure and female 
hormone which affecting the better flexibility. The importance of the flexibility towards living in daily life 
is found that people with the better flexibility of joint and muscle tends to have better personality and the 
body pain is also not found. Getting exercise or stretching regularly can help the flexibility and increase 
the movement efficiency, relief the muscle pain, dysmenorrhea , and the stress of nerve and muscle to 
reduce Respiratory rate and high blood pressure. 

3. The muscular strength and endurance test focuses on the ability to exert a maximal  
amount of force for a short period of time. There are 4 tests; 

3.1 1-minute abdominal curls 
3.2 1 – minute push – ups 
3.3 30 – second chair stand for the elder people 
3.4 30 – second arm curls  for the elder people 
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 1-minute abdominal curls is the high valid of testing and can be used as the indicator of the 
physical fitness of the abdominal muscle which is the important muscle for the good personality and also 
the fitness of back. In general, the measurement of the strength and endurance of the abdominal muscle 
can be done in many testing such as    sit-ups or bent-knee-sit-ups, etc.  The upper leg muscles and the 
muscle to bend the hips will     be used more than abdominal muscles. Therefore, abdominal curls is the 
measurement of the strength and endurance of abdominal muscle and reduce the risk from the test. 
 1 – minute push – ups is  to measure the strength and endurance of upper muscle  The test 
posture of male  will use hand, chest, shoulder to hold weight more than female’s posture (modified push 
– ups) which apply for reducing the weight holding by using knees instead of feet. Push-ups test is 
appropriate to test the strength and endurance of muscles for the working age. This test is not appropriate 
for the elder people and the people who have the chronic disease such as heart disease, high blood 
pressure and hypercholesterolemia because the blood pressure will increase while testing and it might be 
dangerous for the tester. 
 30 – second chair stand is the measurement of the muscular strength and endurance for the elder 
people. It is the measurement of the strength of leg and lower body Moreover, it also represents the speed 
and the balance of body. 
 30 – second arm curls  is the measurement of  the strength and endurance of muscles in the 
upper lower of body especially which has the dumbbell which the weight for men is higher than women. 
During the test, the assistant should carry the arm of the tester to avoid the injury.  
 In general, the strength and endurance of muscles of male is better than female because of the 
body size the component especially the muscle. The response of the body for the training with the good 
strength and endurance of muscles will be better in age between 20 – 30 years old and reduce in the elder 
age. 

4. Cardiorespiratory endurance emphasizes on the  measurement of the  
cardiorespiratory endurance from working continuously for  a long period of time with 2 methods as 
follows;  
  4.1 3 – minute step test 
  4.2 2 -  minute step- in - place 
 3 – minute step test then measure the heart beat after testing  to measure cardiorespiratory 
endurance or aerobic by using heart rate after the test as the indicator. This will relate to the hardness of 
exercise, the pulse and the oxygen consumption. The one who exercise regularly and appropriately will 
have the slower heart rate than the one who never exercise regularly. The heart rate of the one who 
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exercise regularly is also better than the one who do not exercise regularly. In general, the men will have 
better performance than women however, when getting older, this fitness will reduce in both men and 
women. 
 2 -  minute step- in - place is the new trend for the reliable and valid testing cardiorespiratory 
endurance of the elder people. In general, it  will measure from the heart rate, but 2 -  minute step – in - 
place will measure the times of the leg lifting to the determined point as much as they can within 2 
minutes. This test can measure the endurance and the balance of the tester. The test consists of 4 
components which are to measure the body size, to measure the flexibility, the strength and endurance of 
muscle and cardiorespiratory endurance. 
 
Regulations 

1. Prepare appropriate clothing. 
2. Find the helper. 
3. Test after heavy meal at least 2 – 3 hours 
4. Follow the rule correctly. 
5. Try best. 
6. Do not exercise before testing 
7. Test in every 2 months 

Warning 
 The person whose age is over 40 years and has  chronic disease such as diabetes, hypertension, 
heart disease or hyperlipidemia should be checked by the doctor before testing because it might be 
dangerous.   
Test items consist of the following;  

1. Anthropometric measurement focuses on the measurement of body size to  
find the relationship between weight and height and waist-to-hip ratio. There are 2 ways; 

1.1 (BMI, body mass index) 
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 Body Mass Index is used to measure the body size by considering from the relationship between 
the weight and height of body and used as the indicator of the body component and the risk of health. 
People who have more or less BMI such as between 25.0 – 29.9 kg./m2 means overweight and risks to 
have more diseases However, the main cause of diseases such as heart disease, hypertension, cancer,  
gallbladder disease and diabetes are from fat and tends to happen with people who has  BMI more than 
30.0 kg./m2 
 Objective:  to measure the appropriateness of body size of each person. 
 Equipmentซ weight scale and height measurement scale 
 Procedure: Take off shoes before weighting and measuring height. Wear thin clothes. 
Calculation formular BMI       =     Body weight (Kilogram)/Height (Meter)2 
 
 
 
 
 
 
 
 
Figure 5.12 Weight and Height Measurement 
Source: (Sports Authority of Thailand, 2003) 

Table 5.3 Shows the standard evaluation criteria of BMI (kg./m2.) 
Body size Male Female 

Thin below 19.0 below 18.0 
Average 19.0 – 24.9  18.0 – 23.9  

Over weight 25.0 – 29.9 24.0 – 29.9 
Fat above 30.0 above 30.0 

Source: (Sports Authority of Thailand, 2003) 

1.2 WHR, waist-to-hip ratio waist-to-hip ratio waist-to-hip ratio (WHR) is to determine the  
ratio of waist circumference to the hip circumference, as this has been shown to be related to the 
appropriate shape of your body and the risk of coronary heart disease, high blood pressure,  heart failure, 
diabetes, some cancers,  rhuematoid arthritis and hyperlipidemia. The person who have the ratio of waist 
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circumference equal or more than the ratio of hip circumference means the high WHR.  For men, a WHR 
higher than 1.0 and for women, a HR higher than 0.85 is considered that there is fat stored around the 
stomach and waist poses a greater risk to health.  
 If WHR is lower than standard, there is fat stored around the hip bottom, and upper leg but it is 
not risk to health. However, too much fat around the hip might affect to the body shape especially women. 
In general, if BMI is high, the WHR will also be high except the athletes who have specific shape for the 
sport type or growing children. 
 
 Objective:  to measure the appropriateness of the body shape and the amount of  
    fat stored around waist and hip. 
 Equipment: measuring tape with 60 inches long 
 Procedure: 1) Measure the narrowest area of the waist ( above navel Figure ก.) or around 
the navel circumference (Figure ข.) Sucking or bobbing stomach is not allowed. 
    2) Measure the middle of hip or the tip of upper leg bone (Figure ค.) 
Formular WHR    =   waist circumference (inch)/hip circumference (inch) 
 
Table 5.4 Shows the standard evaluation criteria of WHR 

Ages Male Female 
20 – 29  0.83 – 0.88  0.71 – 0.77  
30 – 39  0.84 – 0.91  0.72 – 0.78  
40 – 49  0.88 – 0.95 0.73 – 0.79 
50 – 59  0.90 – 0.96  0.74 – 0.81  
60 – 69  0.91 – 0.98  0.76 – 0.83  

Source: (Sports Authority of Thailand, 2003) 
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Figure 5.13 Waist-to-hip Measurement 
Source: (Sports Authority of Thailand, 2003) 

  The flexibility of muscles focuses on the flexibility of muscle, ligament and tendon including 
the joints in the body. There are 2 ways of test; 

1.3 Shoulder Girdle Flexibility Test 
 Shoulder girdle flexibility test is to measure the flexibility of the ligament, tendon and shoulder 
muscles including the chest upper arm muscles which means the flexibility of the upper body muscles. 
While testing, the both shoulder and arms must stretch as much as possible. The general evaluation will 
measure the ability of touching the hands at the back which means the flexibility of upper body. However, 
the reasons of cannot touch might be from many causes such as the decay of joint of shoulder when older, 
the injury from the past or present or in the daily life or the working posture which affect the starching of 
shoulder muscles. Mostly, the hand which always used will be able to touch the back better than another 
hand while the dominant hand is on the top. In summary, the factor affecting the shoulder girdle flexibility 
test is to measure the flexibility of the ligament, tendon and shoulder muscles are such as age, gender, 
aptitude and working characteristics and the injury in the past and present. 
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 Objective:  to test the upper arm and shoulder girdle flexibility 
 Equipment:  ruler in centimeter 
 Procedure:  1) Stretch shoulder, chest and arm muscle    
    2)  Lift right arm above the shoulder and bent knee your palm touching your 
body and the fingers directed downwards.(palm down). 
    3)  higher left knee and reach as far as possible down the middle of your back 
palm facing outward and fingers upward and reach up as far as possible attempting to touch the fingers of 
each hand. (right hand overlap left hand)and keep still. 
    4)   Measure distance from the tips of forefinger of two hands which touching 
each other. The distance will be counted as 0 if the finger or hands overlap, it  will be counted as + ...... 
centimeter and the finger cannot be touched, will be counted as - …centimeter.        
    5)  Do the same from the first step by changing the other side. 
 
 
 
 
 
 
 
 
 
Figure 5.14 The Measurement of Shoulder Girdle Flexibility Test 
Source: (Sports Authority of Thailand, 2003) 

Table 5.5 Shows the standard evaluation criteria for shoulder girdle flexibility test (centimeter) 
Test Male Female 

Right hand on the top 4 – 5  5 – 6  
Left hand on the top 0 – 2  0 – 5  

Source (Sports Authority of Thailand, 2003) 
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2.2 Sit and Reach Test 
 Sit and reach test is the measurement of the flexibility of hamstring group and low back. 
Sometimes it can be used as the indicator for the back pain. It is suitable for testing with people who aged 
between 20 – 30 years old after that the flexibility will reduce because of the higher age. These are 
because of the change of flexibility tissue and mynovial and the reducing level of body movement. In 
general, the female will have the better flexibility than male because of the pelvis structure and female 
hormone which affecting the better flexibility. The importance of the flexibility towards living in daily life 
is found that people with the better flexibility of joint and muscle tends to have better personality and the 
body pain is not found. Getting exercise or stretching regularly can help the flexibility and increase the 
movement efficiency, relief the muscle pain, dysmenorrhea , and the stress of nerve and muscle to reduce 
Respiratory rate and high blood pressure. 
 Objective:   To indicate the flexibility of the hamstring and lower back 
 Equipment:  measuring tape or ruler with at least 25 inches long to put on  
              the floor 
 Procedure:  1) Stretch abdominal. Leg, hamstring, hip and shoulder muscle   
    2)  Sit on the floor with leg straight. The measuring tape is in the middle 
between legs. The soles of the feet are placed at 15 inches by the starting point is at the knees . 
   3)  Separate the heels from the measuring tape for 5 inches. Stretch arms and the palms 
facing downwards, and the tops of hands touch the floor.  
   4)  Places hand over hand and slowly reaches as far as possible over measuring stick 
without bending knees. And keep still about 2 seconds. The record will be in inch and if the tip of hands 
cannot reach to the heel, it will be lower than15 inches. 
 
Table 5.6 Shows the standard evaluation criteria of the sit and reach test (inches) 

Ages  Male Female 
18 – 29  4 – 12  11 – 16  
30 – 39  4 – 12  11 – 16  
40 – 49  5 – 12 8 – 14 

Above 50  4 – 11  7 – 13  
Source (Sports Authority of Thailand, 2003) 
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Figure 5.15 Sit and Reach 
Source: (Merki & Merki,  1987) 
 
 3. Muscular strength and endurance 
 This focuses on the forces of muscle continuously and rapidly in the time limit.  There are 4 
tests; 

3.1 1-minute abdominal curls 
 1-minute abdominal curls is the high valid of testing and can be used as the indicator of the 
physical fitness of the abdominal muscle which is the important muscle for the good personality and also 
the fitness of back. In general, the measurement of the strength and endurance of the abdominal muscle 
can be done in many testing such as    sit-ups or bent-knee-sit-ups, etc.  The upper leg muscles and the 
muscle to bent the hips will   be used more than abdominal muscles. Therefore, abdominal curls is the 
measurement of the strength and endurance of abdominal muscle and reduce the risk from the test. 
 Objective: to measure the strength and endurance of abdominal muscle and  lower back 

muscle 
 Equipment: stopwatch and mats 
 Procedure: 1) lie on the floor with flexed knee with both feet as far away from each other at 
about 12 inches. 
    2)  Stretch arms on the floor  with tips of  hands on the floor (a bit above the 
bottom). 
    3)  Lift head and shoulders. Curls until the fingertips move forwards 3 inches 
then curls back until shoulder touch the mats and start again. 
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    4)  Keep doing correctly and rapidly as much as possible within 1 minute. 
 
Table 5.7 Shows the standard evaluation criteria of abdominal curls (time/minute) 

Ages  Male Female 
18 – 29  64 – 78  60 – 74  
30 – 39  51 – 61  50 – 60  
40 – 49  45 – 52 40 – 48 
50 – 59   35 – 41  32 – 38  

Above 60  27 – 32  24 – 30  
Source: (Sports Authority of Thailand, 2003) 

 
 
 
 
 
 
Figure 5.16 Abdominal Curls 

3.2  1 – minute push – ups 
 1 – minute push – ups  is  to measure the strength and endurance of upper muscle  The test 
posture of male  will use hand, chest, shoulder to hold weight more than female’s posture which apply for 
reducing the weight holding by using knees instead of feet. 
 Objective:  to measure the strength and endurance of deltoids,  biceps  
     and triceps muscles 
 Equipment:  stopwatch  
 Procedure: 1) The man lies down face down, feet touch the floor, the arms are straight with 
hand touching the floor and the fingers point to the front.  The woman lies down face down, knees touch 
the floor, the arms are straight with hand touching the floor and the fingers point to the front. 
   2)  Lowers the body to a predetermined point, to touch the floor or until there is a 90-
degree angle at the elbows, then returns back to the starting position with the arms extended. 
   3)  Keeps doing correctly and rapidly as much as possible within 1 minute. 
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Figure 5.17  Push ups for Male and Female 
Source: (Bishop, 1999 (above) and Anspaugh et al,  1997 ( below) 
 
Table 5.8 Shows the standard evaluation criteria of push – ups (time/minute) 

Ages  Male Female 
18 – 29  37 – 50  32 – 43  
30 – 39  27 – 40  22 – 31  
40 – 49  22 – 31 17 – 25 
50 – 59   17 – 25  11 – 17  

Above 60  11 – 17  10 – 14  
Source: (Sports Authority of Thailand, 2003) 

 Push-ups test is appropriate to test the strength and endurance of muscles for the working age. 
This test is not appropriate for the elder people and the people who have the chronic disease such as heart 
disease, high blood pressure and hypercholesterolemia because the blood pressure will increase while 
testing and it might be dangerous for the tester.  

3.2 30 – second chair stand 
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 30 – second chair stand is appropriate to test the strength and endurance of muscles for the elder 
people. It is the measurement of the strength of leg and lower body Moreover, it also represents the speed 
and the balance of body. 
 Objective: To measure the strength of leg and lower body by stand and sit from sitting 
posture as many full stands as possible within 30 seconds. 
 Equipment: stopwatch, chair without arms with seat height of 17 inches (43.2 cm). 
 Procedure: 1)  Place the chair  against a wall to prevent it moving 

   2)  The tester is seated in the middle of the chair, back straight with feet flat on 
the floor. Arms are crossed at the wrists and held against the chest. (figure A.) 

   3)  Rises to a full standing position( figure B) and then sits back down again. 30 
seconds is encouraged to complete as many full stands as possible within 30 seconds. 
   4)  The tester silently counts the completion of each correct stand.  The score is the total 
number of stands within 30 seconds (more than halfway up at the end of 30 seconds counts as a 
full stand 

 
 
 
 
 
 

 
     Figure A   Figure B 
Figure 5.18  30 – second Chair Stand 
Source (Sports Authority of Thailand, 2003) 

Table 5.9 Shows the standard evaluation criteria of 30 – second chair stand (time) 
Ages  Male Female 

50 – 59   20 – 24  17 – 21  
60 – 69  18 – 22  15 – 19  
70 – 79  15 – 19 13 – 17 

Source: (Sports Authority of Thailand, 2003) 
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  3.4  30 – second arm curls 
 30 – second arm curls is to test the strength and endurance of muscles in the upper lower of 
body especially which has the dumbbell which the weight for men is higher than women. During the test, 
the assistant should carry the arm of the tester to avoid the injury. 
 Objective: The aim of this test is to measure the strength of arm muscle and upper body 
from as many arm curls as possible in 30 seconds.  
 Equipment: stop watch,  chair, 5 pounds dumbbell(2.3 kgs) for women and  8 pounds(3.6 
kgs) for men. 
 Procedure: 1)  Sit on the chair test and hold dumbbell on the dominant  
 arm side (or stronger side). 
    2)  start testing by stretch arm holding dumbbell  by the palm facing towards the 
body. 
    3)  The assistant should carry the upper arm of tester and put the forefinger  at  
the middle of upper arm. Another hand carry the back of knee to avoid too much stretching.  
    4)  Curl the arm up through a full range of motion, gradually turning the palm 
up. As the arm is lowered through the full range of motion, gradually return to the starting position.  
    5)  Repeat this action as many times as possible within 30 seconds. Count the 
times when the lower arm touch the forefinger of the assistant. If the time is up, the lift is more than half, 
it will be counted. 
 
Table 5.10 Shows the standard evaluation criteria for 30 – second arm curls (time) 

Ages  Male Female 
50 – 59   20 – 24  19 – 23  
60 – 69  17 – 21  17 – 21  
70 – 79  15 – 19 15 – 19 

Source: (Sports Authority of Thailand, 2003) 
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Figure 5.19  30 – second Arm Curls 
Source : (Sports Authority of Thailand, 2003) 

 4.     Cardiorespiratory endurance test 
The Cardiorespiratory endurance test  focuses on the cardiorespiratory endurance from working 
continuously. There are two parts to this test as follows: 
  4.1 3 – minute step test 
 3 – minute step test then measure the heart beat after testing  to measure cardiorespiratory 
endurance or aerobic by using heart rate after the test as the indicator. This will relate to the hardness of 
exercise, the pulse and the oxygen consumption. The one who exercises regularly and appropriately will 
have the slower heart rate than the one who never exercises regularly. The heart rate of the one who 
exercises regularly is also better than the one who do not exercise regularly. In general, the men will have 
better performance than women however, when getting older, this fitness will reduce in both men and 
women. 
 Objective:  to measure cardiorespiratory endurance 
 Equipment:  stopwatch, box for stepping, metronome, or beating.  
 Procedure: 1)  Stand near the box. Step one foot up on the box, step up with the  
 second foot, step down with one foot, and step down with the other foot.   This is  
 counted as  1 set (up up down down ) 

   2)  The tester steps up and down on the platform at the given rate for a total of 3 
minutes with a stepping rate of 24 steps per minute or stepping to the metronome, which is set at 
96 beats per minute. 

    3)  after 3 minute, the tester immediately stops on completion of the  
 test and sits down and remains still within 5 seconds, the tester is to count the  
 subject's heart rate  for one complete minute. 
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 Warning While testing, if the tester feels pain at the chest, shortness of breath,  
 fast pulse, cannot talk, the test must be stopped immediately. 
 
Table 5.11 Shows the standard evaluation criteria of the pulse after 3 – minute step test (time/minute) 

Ages  Male Female 
18 – 29  100 – 112  110 – 120  
30 – 39  109 – 124  115 – 130  
40 – 49  112 – 128 118 – 133 
50 – 59   115 – 130  123 – 138  

Above 60  118 – 132  127 – 143  
Source: (Sports Authority of Thailand, 2003) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.20  Circulo - Respiratory Capacity Test 
Source: (Sports Authority of Thailand, 2003) 
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  4.2 2 - minute step – in - place 
 2 -  minute step – in – place is the new trend for the reliable and valid testing cardiorespiratory 
endurance of the elder people. In general, it  will measure from the heart rate, but 2 -  minute step – in - 
place will measure the times of the leg lifting to the determined point as much as they can within 2 
minutes. This test can measure the endurance and the balance of the tester.  
 Objective:           to measure cardiorespiratory endurance by moving leg muscles 
 Equipment  stopwatch, the line for the determined height of lifting and  
     measuring tape 
 Procedure:  1)  Measure the level of the height of each person at the level 

corresponding to midway between the patella (knee cap) and illiac crest (top of the hip 
bone). Measure the distance and put the tape on the wall or move the measure tape to the 
height of lifting (Figure ก.) 
  2)  Start with the left leg and  marches in place (no run). Lift the knees to the 
height of the tape.  (Figure ข. Or Figure ค.) within 2 minutes as much as possible. Record 
the total number of times the right knee reaches the tape level. 
  3)  Resting is allowed, and holding onto the table or a stable chair to help 
balance. After finish, walk around slowly to relax. 

Table 5.12  The standard evaluation criteria for 2 - minute step – in - place (times) 
Ages  Male Female 

50 – 59   89 – 103  83 – 99  
60 – 69  82 – 98  75 – 91  
70 – 79  73 – 91 64 – 80 

Source: (Sports Authority of Thailand, 2003) 
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Figure 5.21   2 - minute step – in - place  
Source: (Sports Authority of Thailand, 2003) 
 To conclude, the Sports Authority of Thailand Physical Fitness Test, SATST  is suitable for 
working people   between   the ages of 17 – 59  and consist of the following:  

1. BMI: body mass index 
2. WHR: waist-to-hip ratio 
3. shoulder girdle flexibility test 
4. sit and reach test 
5. 1-minute abdominal curls 
6. 1 – minute push – up 
7. 3 – minute step test 

 Sports Authority of Thailand Physical Fitness Test (SATST) for the elderly (60 – 89 years old)  
as follows:  

1. BMI: body mass index 
2. WHR: waist-to-hip ratio 
3. shoulder girdle flexibility test 
4. sit and reach test 
5. 30 – second chair stand 
6. 30 – second arm curls 
7. 2 -  minute step test 
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 Recommendations for  physical fitness evaluation 
 The standard criteria for the evaluation is referred from the foreign document, therefore; the 
examinees should not worry with the result. The first test should be recorded, after that you should 
exercise regularly for 2 months. If you do the physical fitness test  again and the results turn out as 
follows;  
 1. BMI, body mass index reduce (If the first test is more than “normal weight”) 
 2. WHR, waist-to-hip ratio reduce (If the first test is more than “normal”) 
 3. Hand can touch the back more than the previous measurement. 
 4. Can sit and reach farther than the previous measurement. 
 5. More time for 1-minute abdominal curls 
 6. More times of push up within 1 minute  
 7. More times of chair stand within 30 seconds  
 8.More times of arm curls in 30 seconds  
 9. 3 minutes step test with the lower pulse. 
 10. More times of step test within 2 minutes. 
 These results means that you are successful  in the exercise for one step, but do not discontinue. 
You should keep exercising for sustainable health.  (Sports Authority of Thailand, 2003) 

Summary 
 The physical fitness test (PFT) is for people to improve their health.  The main goal of the test is 
to help people in starting life-long habits of regular physical activity to improve their health.  The (PFT) 
measures physical fitness progress and can help to diagnose weaknesses and thus lead to improving the 
physical fitness training progress.   Moreover, it can be used to compare the progress or test the 
development of the athletes’ physical fitness test while training and to compare between group or among 
individual. The test can be used to predict the result of each competition and to recommend the athlete to 
play sport which is based on their outstanding physical fitness. Besides, it can be the feedback for 
grouping and improving the appropriate training program which will motivate the athletes to win 
themselves and others and develop to the highest goal.  
 Importantly, the physical fitness test for health is the crucial tools for develop the health to let us 
know the weakness and strength of our physical fitness in the cardiorespiratory endurance, muscle 
endurance, the flexibility, and the body fat which are the important components of being healthy. These 
can help us to plan for the appropriate exercise. When students have the good physical fitness, the training 
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program should be changed, however; the result of the test should not be the factor affecting the training 
program. Students should use the result of the test to control the exercise and to motivate yourself for 
exercise regularly. 

Exercise of Unit 5:  
Activity:   Explain the following as completely as possible. 
 1. Explain each of the steps of the Sports Authority of Thailand Physical Fitness Test SATST). 
 2. List the procedures of Physical Fitness Test. 
 3. What are the steps used in the evaluation of Physical fitness test based on Merki & Merki? 
 4. Explain at least three benefits of Physical fitness test for general populace. 
 5. What are the testing procedures of the Cardiorespiratory endurance test of Robbins et al? 
 6. What is the purpose of finding out the body size of Sports Authority of Thailand Physical 
Fitness Test (SATST)? 
 7.  What is the method of the anthropometric measurement which is based on the 
recommendations of  Robbins et al and what positions are  measured?  
              8. What are the methods to test  muscle flexibility which are recommended by  Robbins et al.? 
 9. How many position are checked to measure body fat using Durnin and Womersley and how 
do you evaluate the thickness of skin in each position?  
 10. What is the appropriate rate of pulse while resting? 
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 Unit 6 
Prevention and Treatment of Injuries from an Exercise 

Introduction  

 To have an effective exercise and to avoid injuries, one should understand the principles of how 
to, such as one should choose the type of exercise that suits his or her physical fitness or physical 
condition, exercise in an appropriate environment, and importantly warm up the body before exercise. 
Injury from exercise is undesirable for athletes because it causes an interruption to the exercise and also 
affects daily life activities. For some injuries from exercise, the athletes or trainers can provide their own 
treatment while some injuries require specialists or doctors as therapists. First aid and treatment are very 
important.  Especially, an appropriate first aid can help lighten the burden of the doctor who provides 
effective medical treatment and it can also reduce the danger and the pain of patients. On the other hand, 
an inappropriate first aid can make the patient more painful and takes longer time to heal.  And most 
importantly, it can cause complications in the injured organ. Taking care of people who have been injured 
from physical activity or sports can be very effective when it is done correctly and at the right time. It also 
depends on the accurate diagnosis. 

Learning Objectives of Athletic Injury Prevention and Treatment. 
 1. To provide knowledge and understanding about the treatment and prevention of sports 
dangers. 
 2. To provide good attitudes towards the study and prevention of sports dangers. 
 3. To do the right practice according to the principles of apprenticeship. 
 4. To recognize the importance of the body fitness that helps prevent the dangers from sports.  
 5. To develop the understanding and to respect the rules and regulations as well as ethics in 
sport. 
 6. To develop an ability to predict any events that could be dangerous while playing sports 
 7. To improve the attitude of their own safety and others’. 
 8. To appreciate the value of current medical treatment. 
 9. To develop the vision in differentiating individual capabilities. 
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Benefits of having knowledge of athletic injury prevention and treatment.  

 Athletic trainers, physical education teachers, and athletes should have a better understanding of 
athletic injury prevention and treatment which is important and greatly beneficial.  Kaenwongkham (1978) 
summarized its benefits as follows: 
 1. The statistic number of athletic injuries will decrease if the person exercising or playing 
sports is knowledgeable and always have protection before playing sport.  
 2. When athletes are knowledgeable, they will be able to properly take care of themselves in 
case of athletic injury and it can help alleviate the pain. 

3.  It helps prevent any dangers from getting so serious that they cannot be solved or treated. 
 4.  It makes the athletes or sports players aware of danger and be more cautious. 

5. When injuries occur, the players can help themselves and others. 
  6. It helps players to make sure that they choose suitable exercise activities. 

Definition of Athletic Injury 
  Athletic injury means that athletes or those who exercise by sports have been injured. This 
injury can be either from the players themselves or from an outside environment. Athletic injuries are 
always happened. Some injuries, athletes or trainers can be treated without the need for extensive medical 
knowledge, but other types require treatment from a doctor or a therapist. 
  First aid and athletic injury treatment are very important, especially first aid before the doctor's 
hand can help relieve the physician’s burden, make it easier to treat, and reduce harm. Patients can be 
recovered faster. Department of Sports Science, Sports Authority of Thailand (1992) mentioned that 
athletic injuries have two main causes: 
 1. The causes from the athletes themselves. It is because of the athlete's physical condition, 
for example. 
  1.1 The athlete's body is not fit and firm enough. For example, the muscle is weak, the body 
lacks of patience and agility, and etc. 
  1.2 The body is not suitable for the type of sport. For instance, shorts athletics do fence 
jump-running, big players do a long-distance running, and etc. 
  1.3 The athlete's mental state while playing sports is not stable. Some athletes play sports 
with daring and others play with fear or lack of concentration. 
  1.4. Athletes lack knowledge in terms of rules and techniques of playing correctly. 
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  1.5 Athletes do not warm their bodies enough before playing. Body warming helps the 
muscles to be alerted before working. It also makes the blood circulation more efficient. 
  1.6 Athletes who got injured in the past and have not been healed yet will have a chance of 
getting greater injured if they rush to do the exercise and this time the injuries will be more severe. 
 2. Injuries caused by external factors, for example: 
   2.1 Sport wear does not suit the type of sport played, or does not suit the weather. 
   2.2 The playing field conditions is not ready or under standardized, the sport equipment 
is not in good condition, or players do not follow the rules of the games. 
      2.3 Athletes do not wear protective gear appropriate to the type of sport. 
      2.4 Injuries caused by a competitor's concussion 
      2.5 Injuries caused by referees and cheerleaders. 
 Kulatanan (2004) said that injuries from exercise and sports generally come from two main 
causes: 
 1. Contact and acute injury 
 2. Overused injury. 
 
 
 
 
 
 
 
 
Figure 6.1 Athletic Injury 
Source: (Arnheim & Prentice,  1999) 



185 
 

Athletic Injury Chart 
 

  
  

 Some people do not have a treatment after injured from sport playing. Therefore, their physical 
fitness is decreasing: some cannot play sports at a full capacity or even cannot play sports at all if the 
injury is severe. Finally, the injury becomes chronic and causes problems to everyday movements of the 
body. Therefore, when a small number of injuries are involved, treatment should be taken properly with 
modern medical science that can cure and recover the physical fitness to be able enough to play sports as 
usual.  However, if the treatment is not taken correctly by means of medical science, the injury will stay 
the same as nothing healed.  

 4. Life threatening such as the severe injury at the neck and head, coma, heart attack, 
(Kulatanan, 2004) 
 The severity of injury can be divided into four levels. 
 1. Minor injuries, such as bruise, torn skin, cramps, and over stretching of the ligaments. 
 2. Moderate severe injuries; for examples, ligaments are partially torn, the injured part becomes 
swelled and painful when moving, including the decreased range of motion.  
 3. Severe injuries such as broken bones or joints. The organs of the body deform and bring 
severe pain. 
 4. Life threatening injuries, such as severe injuries to the neck or head that lead to 
unconsciousness, and the symptoms of heart attack (Kulthanan, 2004) 
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Figure 6.2 Characteristics of Athletic Injuries 
Source: (Anderson, Hall & Martin, 2000) 

 Common injuries in sports  
 Sports Authority of Thailand (1992) states that the tissues of the body that is most commonly 
involved in athletic injuries are: 

1. Skin 
2. Muscle 
3. Tendon 
4. Joint and Ligament 
5. Articular cartilage 
6. Periosteum and bones 
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 The injury is rarely found in the internal organs such as the brain, internal organs of abdomen, 
chest, and other tissues. If it happens, it is usually a severe one.  However, here is a description of  8 
athletic injuries that include skin injury, muscular injury, tendons, joints and ligaments injuries, bone 
injury, brain injury, internal injury of abdomen and chest organs, and heat stroke. The details are as 
follows. 

 1. Skin Injury 
 Skin is elastic and has a protective function. In the skin, there are a number of veins that help the 

injury be gone quickly. The skin is divided into 3 layers: epidermis, dermis, and subcutis. 
 Athletic injury to the skin and tissues includes different types as follows. 

     1.1 Abrasion  
  Abrasions caused by skin scraping to the floor, such as the ground and cement, etc. It 
usually happens to the knees, the elbows, ankles, and etc. The skin is adjacent to the bone. As soon as the 
skin abrasion occurs, red lines on the skin will be seen then bleeding. At first, the wound may be white. 
  To protect themselves from the skin abrasions, athletes should wear knee and elbow pads 
when playing sports that are prone to skin abrasions such as basketball and volleyball. 
 
 
 
 
 
 
 
 
 
Figure 6.3: Abrasion First Aid 
Source: (Arnheim & Prentice, 2000) 
 Here is the first aid for abrasion. As soon as the abrasion occurs, the wound should be washed 
with soap bubbles. Then rinse with clean water several times to wash the dirt and fat off. You can also use 
saline solution to wash the wound. If wounds are deep, apply merbromin solution around the wound, 
avoid tincture iodine or alcohol because it causes tissue dead. Then close the wound with gauze lining 
cover with a clean cloth. Keep clean and do not let the wounds wetting for 7 - 10 days. If the wound is not 
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inflamed, it will be dry and scabbed. Let the wound scab out naturally. For wounds on joints, such as 
elbows, after cleaning the wound, the splinting is needed so that the elbow stays still so that the wound 
will be healed faster.  

    1.2 Blisters 
  Blisters or inflammation of the skin caused by skin abrasions that heat up until the 

epidermis and dermis are torn apart with the lymph congested inside. Or if the abrasion is too severe, the 
dermis may tear. If the wound is infected, it will be inflamed. There are many causes of blisters, such as 
touching some dangerous chemical (acid or base), being allergic to wool or synthetic, abrading such as 
wearing too tight shoes. 

 
 
 
 
 
 
 

 
Figure 6.4: Blisters 
Source: (Anderson et al., 2000) 

To prevent blisters on foot, athletes should not wear too tight or too loose shoes or the shoes 
should be sprinkled with talcum powder to prevent abrading. Importantly, they should always wear socks 
while playing sports. 

First aid steps for blisters healing 
  1.2.1 Wipe the wound with soap bubbles and then wash with clean water. 
  1.2.2 Drill the blisters with a clean needle so that the congested water runs out. The 

epidermis of blisters should not be peel off. Then apply with red iodine or tincture or any zinc oxide 
(ZnO2) medicine. 

  1.2.3 Keep clean and try to keep the area dry for about 7 - 10 days, the epidermis will peel 
off and the new one will come up instead. 
     1.3 Contusion 
  Contusion or bruise is caused when the body parts are bumped against something solid but 
not sharp. It may be a human body part or some kinds of equipment. After bumping, the blood vessels 
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under the skin or deep down to the muscles break or tear. The wound does not open, but there will be 
internal bleeding. It happens mostly in the big muscle. Blood is scattered and congested throughout the 
area especially where the tissues are damaged.  
 
 
 
 
 
 
 
 
 
 
Figure 6.5 First Aid for Contusion 
Source: (Anderson et al., 2000) 

   First Aid for Contusion 
   1.3.1 After being injured, cold compress will be used immediately with a light pressure 

on the area so that the cooling will help blood vessels contract, stop bleeding and relieve pain. Cold 
compress is done by placing a cloth dampened with cold water or ice pack on the wounded area about 5 - 
10 minutes. Repeat 2-3 times to ensure that blood stops flowing. It will be more efficient if the wounded 
area can be soaked in cold water. This will take 10-20 minutes. During the first 24 minutes of injury, cold 
compress should be done once per hour. Soft-prepared chalk mixed with water and lime juice may be used 
to mask the wound. When the dry clay bandages, the bleeding stops. After that, use raw protein (raw meat 
or raw eggs), to apply on the wound area to help recover faster. 

   1.3.2 The wound area should be raised and do not use this area to support weight. 
        1.3.3 After 24-48 hours of injury, a hot compress should be used to help dissolve blood 

clots. If you use warm water, the contusion should be soaked for about 10-20 minutes. A hot water bag 
can also be used to compress the wound.  

        1.3.4. To first aid the contusion, massaging or crushing the wound must be avoided 
because it will cause more bleeding. If the blood clot is enlarged, it will slow down the healing. 
  1.4 Laceration 
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  Lacerated wound is caused by a fast-moving accident. The skin is wounded from hard and 
blunt objects such as elbows, angles of solid surfaces or devices including sharp devices. The wounded 
skin is separated and bleeding, which will be more or less depending on the size and depth of the wound 
and blood vessels which are harmed, as well as the seriousness and types of the injury. 
 
 
 
 
 
 
 
 
 
Figure 6.6 Laceration or Lacerated Wound 
Source: (American Red Cross, 1979) 
 The steps of laceration first aid are as follows: 

   1.4.1 Stop bleeding. 
         1.4.2 Clean the wound with soap bubbles and clean water. 
         1.4.3 Cover the wound with clean cloth. 
         1.4.4 Take the patient to the doctor. 
     
 1.5 Puncture wound 
 Puncture wound occurs when the skin was punctured by a pointed sharp thing. For example; the 

thorn pricks into the talon. The importance of this type of injury depends on the dirt attached to the tip, 
which carries the germs deep through the skin and then causes inflammation and infection. This dangerous 
infection is known as tetanus which can grow well in the absence of oxygen. 

The steps of puncture wound first aid are as follows: 
        1.5.1 Stop bleeding 
        1.5.2 Take the patient to the doctor. 
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Figure 6.7 Puncture Wound 
Source: (American Red Cross, 1979) 

The dangerous position of this wound is the inside of abdomen because it may cause internal 
hemorrhage. The patient will be pale and have a breath congestion and finally shocked. You can help the 
patient with warmth, resolve the shock and then hurry to the hospital. 

     1.6 Burns 
  This injury is caused by the burning of the skin due to heat. In terms of sports, the skin 

touching the heat source is rare, except when a part of the skin is rubbing with the material, then heat up. 
For example, mat burns in wrestlers (rubbing with ground mats). The common occurrence of skin burns 
along with skin abrasion usually occurs in the skin which is adjacent to the bone, etc. 

  Giving first aid to burns is similar to that of abrasion but if it is too serious, the medical 
treatment is the best. 

 
 
 
 
 
 

 
 

Figure 6.8 Burns 
Source: (Merki & Merki, 1987) 
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 2. Muscular Injury 
 Muscular injury refers to is the injury that happens to the striated muscle because this type of 

muscle is used to move while exercising and playing sports. 
Muscular injury is divided into 6 types. 

  2.1 Cramp 
  Cramping is caused by a severe muscle contraction. The muscle band are tied up as hard as  

a ball and very painful. The contraction of the cramp occurs outside the psychic powers. It will happen 
soon to disappear but it can be repeated again. It may happen to the same muscle group or multiple groups 
together. Cramping is an injury that usually happens to a weak or unhealthy athlete. 

Common causes of cramps include: 
   1) Weak muscles and lack of fitness or having injuries before the concussion. This may 
cause spasm or severe muscle contraction. 
   2) There is not enough blood to nourish the organs. For example; when you wear too 
tight socks strap to play sport, the foot muscles will cramp while moving. Cramps are also caused by cold 
weather. 
   3) The body is lack of certain minerals, especially, calcium and sodium, which the body 
will lose with sweat while playing sports. 
   4) The mental state: Some athletes are too anxious that they may cramp and it finally 
happens to them. 
 Cramping first aid: Usually the cramp will loosen itself. However, cramping is very painful for 
the patient. The first aid should be done as follows: 
   1) If cramping occurs, stop moving immediately. Then try to fully stretch the muscles 
approximately 5 - 10 minutes, but it must be done with care and gentle. For example, if the cramps are at 
the calf muscles, the patients must lie down on the floor, stretch the leg with a cramp, use the left hand to 
hold the heel, then use the right hand to pull the foot tip to the body so that the shin muscle will shrink and 
the calf muscle will loosen. Be cautious while giving this way of first aid to the kid, an adult should 
gradually and tenderly press his or her foot otherwise the kid’s muscles or ligaments may tear. 
   2) Use a hot compress or soft massage with oil that gives heat. Use palms to softly 
stimulate more blood circulation on the area. This method is relatively safe and has no complications or 
side effects. However, do not squeeze because it will lead to the contraction of the muscles and cramping.  
   After that, the muscles must be regularly exercised to avoid repeated symptoms. 
Cramping usually happens to the big muscle band such as calf muscles.  
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2.2 Fatigue Muscle  
  Fatigue muscle occurs after the 12 hours of exercise. The body will have wastes caused by 
the work of the muscles called “waste products”, such as lactic acid, carbon dioxide, and phosphate, and 
etc. These wastes are deposited in muscle cells. When they are not removed, the muscle will not work. 
  Muscular fatigue prevention can be done as follows. 
  1) Before exercising, always warm up the body for an effective blood circulation.  
  2) The athlete should change training methods or train harder to make the body more 
perfect. 
  3) Have a soft massage before exercising, massage all over the body, especially the big 
muscles. 
  4) Keep healthy by exercising regularly. 
 

2.3 Sprain  
Similar to muscular fatigue, sprain happens after 12-hour exercise. The only difference  

is that sprain happens at a specific body part that is excessively exercised or used. 
   There are two causes of sprain. 
   2.3.1. Too much strength or durability training of specific body part 
   2.3.2. Weakness of related muscles; for example, when potbellied people have sprains 
in the back muscles and these muscles will become weak or flabby. 
 

2.4 Strain or Torn Muscle 
   Strain is an injury of the muscle fiber or tendon mainly because of the unbalanced 
musculoskeletal symptoms when the muscle is stretched out forcefully. Strain can occur either inside the 
muscle itself or by external forces. 
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Figure 6.9 Leg Strain 
Source: (Arnheim & Prentice, 2000) 

          2.4.1 Strain due to muscle itself is usually found in imperfect athletes whose muscles 
are weak or they have done too much training and over used the muscles or over stressed, lack of basic 
techniques of playing or playing with the wrong technique. It is probably due to insufficient body 
warming, muscles are not ready to exercise. Movement of the joints requires multiple muscle groups to 
work simultaneously. Therefore, strains may be due to lack of coordination between the muscles of each 
group.  
   2.4.2 Muscles can be strained by external forces. When there is external body contact, 
the skin, fat, and subcutaneous tissue will be damaged deeply down into the muscle. 

The immediate symptoms of muscle strain are as follows.  
1) As soon as getting injured, the severe pain occurs immediately. Then the pain becomes  

dull instead. Moving that muscle is very painful, especially when the muscle contracts. When the strain 
area is pressed, the muscle will contract promptly. 

2) Swelling: This symptom will occur in the later stage due to the blood congestion inside   
the injury. It will be more painful if you force the muscles to stretch or contract. 

3) When you feel a dent on the area of the injury, it indicates that the strain is becoming  
severe, the muscle is completely torn. When the blood flows to the subcutaneous layer, it will be found 
that the color of the skin change like a bruise. The first color is dark red, then purple and fades in blue and 
green, and gradually fades away in the end. 

4) In case of severe strain or completely torn muscle, the muscle will be no longer used as 
usual. 
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Figure 6.10 Calf Strain 
Source: (Arnheim & Prentice, 1999) 

How to avoid strain: 
1) Always warm up before exercising or playing sports, warm up either the whole body or 

only the muscles that are going to exercise. 
  2)   Learn the function of each muscle band or muscle group as well as their ability and the 
strength. For example; the hip muscles are so big that they are the strongest, the back muscles have to 
support very heavy load, so they are always weak. Learn how joints work and move. 
  3) While exercising or playing sports, beware of body contact against both the players and 
sport equipment. 
 Medical treatment for muscle strain  
 The treatment is divided into 2 phases: 
 The first phase is medical treatment during the first 12 to 48 hours of injury using RICE. R is 
Rest, referring to the rest of the injured muscles. Do not let the muscles work or move, that is to stop 
playing sports, especially during the first 6 hours of injury, which is considered to be a critical period. If 
the strain is on a leg muscle, stop using that leg but a crutch. Mostly, athletic injuries require a 48-hour 
rest period before moving again (Kulthanan, 2004). 

I stands for ICE. ICE refers to the use of cold compression on the wound. The cold compression 
will reduce the amount of blood that feeds the muscle. It also reduces swelling and pain. As the pain 
subsides, the contraction of the muscles decreases. Cold compression should be done 20 - 30 minutes each 
time and then stop for 5 minutes. Do this on a regular basis or do it 2-3 times a day. Cold compression can 
be done in 3 ways as follows: 

  1) Use ice pack, which can keep cool for about 45 - 60 minutes. 
  2) Use ice wrapping cloth, ice bag or a cold damp cloth to compress on the muscle. 
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  3) Cooling spray can be used to reduce pain temporarily. It can be used on the 
subcutaneous tissue which is not thick, such as chin, fist, and ankle.  

 
 
 
 
 
 
 

Figure 6.11 First Aid by Cold Compression 
Source: (Meeks & Heit,  1991) 

C is Compression which means to bind the wound with bandage in order to stop bleeding in the 
tissue. Bandage is usually used in conjunction with cold compression. To tighten the wound with bandage 
can prevent swelling and tearing of moving muscles. Thick cotton pads should be used to supported under 
the bandage. Do not bind the bandage too tight because it will block the path of venous blood and the end 
of the organ will be swollen. Binding the wound with bandage should be done from the bottom end to the 
top and the bandage should cover over and under the wound. 

 
 
 
 
 
 
 

 
Figure 6.12 First Aid with Bandage 
Source: (American Red Cross,  1979) 

 E is Elevation that refers to raising the wound above the heart level in order that the blood can 
flow back easily and this can help reduce swelling. If the wound is low, the blood will be congested. For 
example, while lying, put a leg or a foot on the pillow. If sitting, place the foot on a chair, etc. In case of 
severe injury, the wound should be held high for 24 - 48 hours.  

At the early stages of this treatment, any kind of massage to the wound is not allowed. 
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Figure 6.13 Elevation 
Source: (Arnheim & Prentice, 1999) 

At the second stage of which the injury duration exceeds 48 to 72 hours, the patient is relieving 
from pain. However, it depends on the severity of the muscular strain. In this period, there is no bleeding 
in the muscle band anymore. Swelling of the muscles should be reduced by heat (heat compression). The 
heat used should be a deep heat. If not, just use a hot pack instead. The heat will stimulate the arteries on 
this muscle to expand so that the blood retracts from the swollen area. If using a hot pack, the compression 
should take10 - 20 minutes at a time and 1-2 times a day. 

After a week of muscle injury, a torn muscle may begin to exercise by contracting it as much as 
possible and then gradually increase until normal. This muscle training will help accelerate healing and 
remove the congested blood out. 
  2.5 Muscle Swelling 
 Muscular swelling is caused by the water congested outside the muscle cell. It is found in 
athletes who start too heavy rehearsal. The muscles are not familiar with the removal of water that is 
congested outside the cell in time. This congested water presses around the muscles and causes swelling. 
The muscle swelling is often found on the leg muscles (calves and shins), because these muscles are 
surrounded by a relatively muscular membrane which is rather tough. With increasing pressure, the 
muscles cannot expand. Therefore, the swelling increases in the whole muscle band which is very painful. 
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Figure 6.14 Muscle Swelling 
Source: (Arnheim & Prentice,  1999) 

  First aid for Muscle Swelling 
  When symptoms occur, stop playing immediately. Then apply a compress with a warm 
cloth and lift high the feet. After the symptoms improved, train exercising the muscles of this group to 
strengthen them and to prevent this type of injury. It is necessary to gradually increase the weight of 
training, observe the symptoms (Theerawat Kulatanan, 2004), and use painkillers at the same time. If the 
treatment is correct, the pain and swelling will disappear quickly, without any dangerous complications. 
Complications are muscle death from ischemia because when the muscles are pressurized, blood flow to 
the nourishment will be cut off and the muscle band is dead. If the symptoms are left unchecked, the 
operation may be urgently required. For example; cutting out the muscle membrane in order to expand the 
muscle, to reduce the pressure and to increase blood flow. 
  2.6 Muscular bruise 
  Muscular bruise is caused by the concussion between a body part and a solid thing. A 
stroke or hit harms a blood vessel that feeds on fiber or muscle. When the blood vessels are torn, blood 
flows out and congests within or between the fibers or muscles. The congested blood will be held together 
as a sticky clot and then hold the fibers of muscle, many of which will lack the ability to press or work and 
turn into the membrane eventually. As a result, the muscle will be painful and unable to work easily. 

 The first aids for bruise are as follows. 
1) Stop using the muscle 
2) Use cold compress on the injury 
3) Bandage the jury tightly enough to stop bleeding and to limit the muscle movement  

and use splinting if necessary.  
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   4)   After 24-48 hours of injury, apply hot compress or soft massage with hot pad in 
order to crumble or break apart the sticky blood clots that can absorb rapidly and also to avoid causing 
membrane. 

3. Tendon Sinew Injury  
 Tendon sinew contains collagen fiber, which connects muscles and bones When the muscles 
contract, it will pull the tendons to the bone to make the bone movable. The tendon attached to the muscle 
is called the musculotendinous junction. The one attached to the bone is called the bony insertion. The 
membrane that wrapped around the tendon is called peritendinitis. 

Tendon sinew injury is divided into 3 types as follows: 
3.1 Peritendinitis Inflammation  

  Peritendinitis inflammation is caused by the thin peritendinitis, which is responsible for 
feeding and lubricating the movement of the tendon muscles. The peritendonitis is commonly found at the 
ankle joint because they work so hard that they are becoming larger, thicker and too narrow for the tendon 
to pass through. There are jams in the tendons and this will cause swelling and pain as a result. It will hurt 
a lot when the doctor examines by twisting the wrists or ankles in order to stretch the tendons and it also 
makes a creaking sound while doing this. 
 
 Peritendinitis inflammation treatments are as follows: 

1) Stop working the injured area, use cold compression and put the plaster slab 
2) Giving painkillers, antibiotics, and give an injection of steroid or a mixture of  

hyaluronidase and anesthetic and heparin or heparinoid or hyaluronidase. 
There are 2 types of peritendinitis inflammation:  

   1) Immediate Peritendinitis Inflammation: The symptom slowly occurs around the 
tendon. The peritendinitis is found thicker and tightening the tendon.  
   2) Chronic Peritendinitis Inflammation: The symptom is getting worse whenever using 
the tendon. When stop using, the symptom gets better and then occurs again.  
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Figure 6.15 Tendinitis Inflammation (Left foot) 
Source: (Arnheim & Prentice,  1999) 

 
3.2 Tendinitis Inflammation / Tendon and Tenosynovitis Swelling 

  Most of the inflammation is due to over-use and do it regularly. It usually occurs with the 
lower leg and tendons of the foot rather than the upper part of body. Symptoms are usually chronic. It is 
found in patients with impaired muscular and ligament function. The first injury can be due to the wrong 
sport playing, the use of inappropriate sports equipment such as shoes are too flabby, running on hard 
surface, as well as running at a sudden speed. The symptoms commonly found are Achilles Tendonitis or 
inflamed shoulder joints.  
  The inflammation of the tendons can cause complications later on such as there is a 
calcification that makes the tendons harden and swell, difficult to move and very painful.  
  Treatment will be done by surgery which can reduce the pressure and pain. Other 
treatments have unpredictable results. 
 

3.3 Traumatic or Torn Tendon 
  Traumatic or torn tendon is found in the elderly (over 40 years). This is due to the sudden 
change in direction and speed of movement, the excessive stretching of the tendons. Some  causes by the 
direct force. The symptoms are usually found on the Achilles tendon, shoulder, and elbow.  
  The treatment of traumatic tendons in the first 48 to 72 hours of injury is the same as for 
muscle injury. After that you should consult a doctor. If not treated properly, it will become a chronic 
injury. Most chronic injuries are treated by physiotherapy which should be consulted by a doctor as well. 
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Figure 6.16 Traumatic or Torn Calf Tendon 
Source: (Arnheim & Prentice,  1999) 

 
  4. Joint and Ligament Injury 
 Joint and ligament injury commonly found are as follows: 
  4.1 Locked Joint: Locked joint is caused by fragments of bone or cartilage which is 
destroyed or degenerated by itself. These bone fragments get stuck to the joints and prevent the bone 
movement. Treatment is performed by surgery to remove those bones or cartilages (Kulthanan, 1992). 
  4.2 Swollen joint: After exercise or sports, joint swelling can occurs. The most common is 
the knee swelling. Swelling of joints can be caused by several causes such as swelling from the accident, 
the bleeding within the joints, or the over-use of joint. There will be water inside the joint. It is a physical 
reaction that is resulted from chronic synovitis (the chronic inflammation of the membrane) or an existed 
joint injury. 
  4.3 Stiff Joint: Stiff joint is caused by a long-limited movement (sprinting). A patient or a 
part of body does not move for a long time. The treatment must be physiotherapy. 
 
 
 
 
 
 
 
 
 
Figure 6.17 Ankle Sprain 
Source: (Arnheim & Prentice,  1999) 
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  4.4 Sprained Ankle: Sprain ankle is caused by the over normal angle movement of the 
joints that results in the ligament tear. There may be some tear or total tear, which is considered a severe 
sprain. If the treatment is not good enough, the ligament may be stretched or stuck and weak. As a result, 
all joints will be contracted, loosen, and lead to arthritis afterward (Wanadamrongwan & Hanrungroj, 
1994). 

 According to the severity, sprained ankle is categorized as follows: 
   1)  Sprained Ankle - an overstretched ligament:  This type of injury is caused by an 
overstretched ligament or with a slight tear. Patients will feel pain or sore joints directly at the ligaments. 
The pain will increase if the finger presses to the area or make a move or twist the joints. In addition, the 
ankle will swell. It may swell as soon as the blood vessels tear and the blood congests. More or less 
swelling depends on the amount of blood released. However, if there is no artery rupture, swelling will not 
appear in the first stage. But it will appear later, within 24 hours, due to swelling of the ligaments that may 
stretch and inflame. The tightness and durability of swollen ligaments are reduced. If the injury is 
repeated, the ligament will easily tear apart.  
 
 
 
 
 
 
 
 
Figure 6.18 Sprained Ankle – a Torn Apart Ligament 
Source: (Arnheim & Prentice,  1999) 

   The first aid for stretched ligaments is to lift the knee up and apply a cold compress 
immediately and concurrently to the injury. Keep the joints to stay still, they should not be moved 
unnecessarily. Then bandage the joints with stretch fabric or soft splinter in order to limit movement of the 
joints. Cold compress will help relieve soreness and swelling effectively in the first 3 days. After 3 days, 
the swelling will stabilize or begin to decline. The cold compress will be unnecessary, but continue with 
the hot compress. 
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   2) Sprained Ankle – a torn apart ligament: 
   The injury occurs mostly at an ankle that was stretched and twisted so strongly that the 
ligaments were unable to endure and then tear apart. It also occurs after the over-stretched ligament has 
been repeated but has not been treated properly or it was used too early. The injury is more painful than 
the overstretched ligament. When pressing a finger on the affected area, it will be very hurt. Swelling 
occurs immediately because of the tear and blood congested in the ankle. In a serious case, the ankle is 
noticeably swollen. You will feel warm while touching it. The congested blood in the ankle may be 
gathered in the subcutaneous. Notice that the color of the skin changes from red to dark purple, dark green 
to dark blue.  
  First Aid for this type of injury is the same as that of an overstretched sprain. Use a cold 
compress consecutively. In order to keep the ligaments healed and tight, it is necessary to limit the 
movement of the ankle by splinting. After removing the cast, physical therapy has to be done for a while. 
   3) Sprained Ankle – ligament tearing of the whole or multiple groups. In case of ankle 
sprain that the whole or multiple groups of ligaments are torn and especially the end of the ligament are 
completely torn apart, they cannot be combined by themselves, the symptoms are very painful. Swelling 
will occur immediately since the joint membranes are torn and the blood is congested in the joints. The 
first aid treatment is similar to the second type of sprained ankle. After that, the surgery is highly needed.  
 
 
 
 
 
 
 
 Figure 6.19 First Aid for Sprained Ankle  
 Source: (Merki,  1990) 

  4.5 Joint dislocations are commonly found in colliding sports. They occur when the head of 
the bone partially or completely removed out of the socket. There will be tear of the ligament, the 
membrane and the surrounding tissues.  There will be a swelling pain, a trouble of movement. The shape 
of the joint will change. The most common areas of injury are the shoulder, elbow, wrist, finger, and knee.  
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Figure 6.20 First Aid for Joints Dislocation 
 The first aid for joints dislocation is as follows: Do not try to pull it by yourself, there may be a 
risk of bone fracture. It should be ensured by the x-ray before pulling it in. In some case, the surgery is 
highly needed. However, the first thing that should be done is to keep it still. The other hand may help 
support in the case that the injury occurs at the shoulder or elbow. Then compress the injury with ice to 
keep the bleeding to a minimum. Then send the patient to the hospital (Kulthanan, 2004). 

5. Bone Injury 
 Damage to the epiphyseal plate or bone cartilage is harmful for children, especially for those 
who do the gymnastics. The injuries are mostly found in the ligaments that keep and support the weight, 
such as the heel, the middle of the talon, the knee, and the elbow. The causes are the pressure and strain 
that occur little by little and repeatedly at the center of the bone where the blood is becoming depleted; 
consequently, some parts of the bone come off and died. Immediate injuries to the center of the bone are 
caused by the external forces that affect directly to the fracture and movement of the bone; for example, 
using hands to support yourself while falling to the ground from the height, and etc. In adults, there is a 
bone surface inflammation which usually occurs at the location where the tendons are attached and often 
strongly stretched such as shinbones, and etc. 
 
 
 
 
 
 
Figure 6.21 Broken Arm Bone 
Source: (Arnheim & Prentice, 1999) 
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  5.1 Fracture or Broken Bone 
  Bone injury especially fractures are commonly found in athletes with battering or colliding 
sports like rugby, football, handball, hockey, etc. It is a serious accident because not only the bones were 
damaged, but the internal and external tissues were also harmed because of the severity of the concussion. 
The location of the fracture usually lies on the arms and legs. The spine and skull are less common. 
 Two causes of fracture include as follows: 
  1. From the direct injury; for example, collision among players while playing rugby that 
makes bones broken or a player was hit by a hockey stick at the shin bone, and etc. 
  2.) From indirect injury; This is caused by a force that affects one side of the body part but 
results fracture on another side. For example, in sports, you use a stretched arm to support yourself while 
falling on the ground and causing fracture to the collarbone or due to the sudden contraction of the 
muscles that makes the bone break or remove. For example, jumping across the obstacles while running at 
a high speed, the thigh muscles immediately contract and as a result, the patella or kneecap is broken 
apart. (Kulatanan, 1992). 
 
 
 
 
 
 
 
 
 
 
Figure 6.22 Closed and Open Fractures 
Source: (American Red Cross, 1979) 
  The Sports Authority of Thailand (1992) states that fractures generally found in athletes are 
2 types as follows:  
  1.) Fracture from fatigue: This type of fracture is caused by stress which is accumulated in 
the bones of the athlete while playing sport. At a critical point, the bone starts to crack. It is frequently 
found at the back of the foot, shin bone, and the upper leg bone. 
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  2.) Fracture from sports: This type of fracture is caused by a sport with a collision. The 
bones are just broken but do not shatter or break into pieces like in a traffic accident, or by a shot of a gun.  
  5.2 Cracked or Fissure Fractures 
  Injuries to bones that are often neglected are cracked bones or fissure fractures from 
excessive use. The injuries will gradually occur. Bone injuries are usually found in athletes with battering 
or colliding sports like rugby, football, handball, hockey, etc. It is a serious accident because not only the 
bones were damaged, but the internal and external tissues were also harmed because of the severity of the 
concussion. The location of the fracture usually lies on the arms and legs. The spine and skull are less 
common. 
 The symptom is that the injured area is swollen because the blood is released in both the bone 
and surrounding tissue. If pressed with a finger, it will be painful, and deformed. If you move the broken 
area, you will hear the "rustle" from the end of broken bones. ( Kulthanan, 2004). 
 
 First Aid for Cracked or Fissure Fractures 
 The first and the most important thing is not to move the cracked or broken bone. Keep the bone 
still. Removing the patient must be careful because it may cause damage to the surrounding tissues, 
become more dangerous or sometimes it may cause the tip of the fracture come outside (compound 
fracture). This makes the treatment more difficult because it is necessary to have a surgery in order to 
prevent infection. Therefore, the patient has to have a temporary splint to keep the broken bone still before 
moving every time. 
 The splinting principle is as follows. 
 When the joints move, the bones will move as well. So, splinting can be either a natural 
splinting or a splinting with material. The natural splinting is using the body part as a splinter, such as 
tying up the upper arm with the fracture to the body or tying up the two legs together when one of the shin 
bone is fractured. The splinting with material is using pieces of wood or newspapers as a splinter, and etc. 
Whatever ways, remember that splinter must be tied up "One Joint Above, One Joint Below” the injury, to 
hold or keep the bone in motion. For example, when the shin bone is broken, it must be splinted with a 
piece or pieces of wood and cloth from the above knee to the lower part of ankle. Do not try to pull the 
broken bone in place by yourself because it will cause more damage to other tissues. The use of cloth or 
rope to tie temporarily should be careful and not to be too tight, otherwise it will stop blood flow and be 
swollen. If using cloth or cotton pads to support the broken bone or the part of the splinter, it will help to 
reduce the pain or to prevent the wound from the press of the temporary cast. Cold compression will help 
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reduce bleeding because sometimes the patient can be shocked due to blood loss. Then take the patient to 
the hospital as soon as possible. 
 
 
 
 
 
 
 
Figure 6.23 Splinting or Temporary Cast 
Source:  (Peters, 2002) 

 6. Brain Injury  
 This is the most serious injury. It is the number one cause of death in sports. In less severe case, 
it can cause unconsciousness and can be revived soon. There is no cerebral concussion. Most 
unconsciousness takes no more than 1 minute, such as when boxers were knocked out. In the most severe 
case, the brain is damaged and there is cerebral hemorrhage. Symptoms may occur as soon as an accident 
happens. Patients will lose consciousness immediately for a long time or this may happen later. According 
to the sports medicine, once athletes are unconscious due to brain concussion, even in a few seconds, they 
should stop playing immediately. However, it must be observed whether other symptoms arise or not such 
as nausea, vomiting, forgetfulness, muscle twitching, etc. If symptoms persist, training may be given the 
following day. If such symptoms occur, they must be sent to the hospital. If the athlete loses 
consciousness for more than 1 minute, even if recovered, he or she should be taken to the hospital as well. 
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Figure 6.24  Playing Sports that Risks for Brain Injury  
Source: (Arnheim & Prentice, 1999) 
 
 7. Injury to the internal organs of the chest and abdomen. 
 This injury occurs more frequently with athletes. With any concussion, most chest pain just 
occur outside, except ribs are broken and tips of the broken ribs puncture into pleurisy or lung flesh. The 
common symptoms are cramps or colicky pain in the chest or abdomen for a short time. When there is no 
pain, athletes can continue training or competition. Concussion at the abdominal area may break or tear 
the internal organs such as liver, spleen, stomach, intestines, etc. The symptoms are severe abdominal 
pain, restlessness, sweating, thirsting, tinnitus, dizziness, and finally shocked. Some people may have high 
fever very quickly. In cases with or suspected of having such symptoms, the patient should be referred to 
the physician as soon as possible. At the meantime, the patient must not eat any food nor take any 
medicine. The full stomach may break easily if it is hit. Likewise, if the bladder is full of urine, it is likely 
to be broken by any concussion. Moreover, if there is a bloody urine after a concussion over the waist, at 
the side or the back, it indicates that a kidney is injured or torn. 
 
 8. Injury from Heat 
  8.1 Heat Stroke 
  Heat stroke occurs when the body cannot control the heat that is suddenly rising. It is 
because the temperature control center in the brain cannot release the heat from body. Normally, the body 
temperature control center controls the body temperature at 37 ° C. This center is sensitive to the 
temperature of the blood flowing through it. If the blood temperature rises, the center sends signals to the 
nerve fibers throughout the body, which leads to the expansion of the blood vessels in order to release the 
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heat out of the body and it also decreases the metabolism within the body to lessen the excessive heat. If 
the temperature control center is damaged by heat, it will not work properly. Then the heat stroke occurs 
as a result. The more you lose water or sweat, the more likely you get the heat stroke. If you exercise 
heavily and long, you will be less tolerant to dehydration. Dehydration decreases the amount of blood 
supply to the skin and internal organs such as the brain, liver, and muscles. Therefore, the body 
temperature will rise without control. 
 First stage of heat stroke is that the patient suffers from extreme thirst, body heat, short breath, 
dry mouth and throat. Later, his or her body will become hot, he or she will get dizziness, blurred vision 
and possibly nausea and vomiting and finally loses control and consciousness. At this stage, if the athlete 
continues to practice, their sweat will stop. His or her skin will be dry. The body temperature will increase 
uncontrollably until the organs cannot work normally. The final symptom is unconsciousness. If he or she 
is not receiving immediate medical care, it can be fatal. 
 Training sports in hot and humid conditions, trainers and trainees are likely to have a heat 
stroke. To give first aid to those who have got a heat stroke are as follow: first, take patients into the shade 
and lay them down and raise their feet, then release or remove their clothes as much as possible, after that, 
use a moistened cold cloth to compress over the body. Let patients sip water slowly from time to time 
until the thirst is gone. 
 
 8.2 Heat Exhaustion 

 Heat exhaustion occurs when the body loses too much water but not reaching at the stage of heat 
stroke because the patients can control their consciousness. They usually feel exhausted and the symptoms 
may last several days but not so emergent or serious in general. However, if you continue to exercise, you 
may catch the heat stroke. To heal the heat exhaustion, you should drink plenty of water, especially water 
with minerals such as fruit juices. 

Athletic injuries prevention 
 We can prevent injuries as follows. 
 1. Physical examination to find out the unusual structure of body. 
 2. Check the fitness of body. 
 3. Sports equipment 
 4. Techniques of sports playing. 
 5. Training 
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 6. Body warm Up  
 7. Muscle relaxation 
 8. Concentration 
 9. Body warm down (Kulthanan, 1992) 
Table 6.1 Shows an analysis of each sport that causes injury in various positions in the body is as follows. 
No Type of Sport Most frequently Frequently Sometimes 
1  Soccer or Football knee ankle thigh 
2  Athletics leg knee ankle 
3  Rugby or American football thigh /knee shoulder ankle 
4  Volleyball knee ankle back 
5  Basketball knee ankle back 
6  Badminton knee ankle back 
7  Tennis elbow knee back 
8  Gymnastics ankle knee wrist 
9  Judo knee ankle shoulder 

10  Table tennis knee shoulder/elbow/foot wrist 
11  Sepak Takrow knee thigh back 
12  Boxing hand/fingers back shoulder 
13  Weight Lifting  back ankle/shoulder arm 

 Data of injured athletes from 1981-1984. Sports Science Center, Sports Authority of Thailand 

 Injuries that need emergent medical treatment. 
 Sports accidents that need to admit at the hospital 
 1. Unconsciousness due to the concussion even having recovered. 
 2. Fracture of all kinds. 
 3. All types of joint removals. 
 4. Internal hemorrhage which is divided into 3 positions: thoracic, abdominal, pelvic and 
lumbar. 
 5. Injured eyes, with blurred vision or with bleeding in the pupil of the eyes which is very 
dangerous. 
 6. Deep wounds with a lot of bleeding. 
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 7. Foreign matter gets into the body through the orifices and it cannot be removed. The orifices 
of body include a nose, ears, a mouth, an anus, or a urethra.  
 8. Unknown injury, but the patient is very symptomatic (Kulthanan, 1992). 
Rehabilitation of Patients after Injury 

 Being injured from exercise or sports, patients should be properly treated. This will help reduce 
the pain and complications, make it easier to recover. In case of minor injuries, the patient should rest for 
a few days, which will allow the patient to return to normal exercise. In case of a serious injury, after the 
first aid, the patient should be sent to the hospital. During treatment, patients must rest and stop activities. 
Some may take a month rest, depending on the severity and type of injury that may reduce overall 
physical fitness and also affect the mental state and confidence of the patient. In order to keep the patient 
recovering and returning to the exercise as quickly and safely as possible, it is necessary to have a proper 
and appropriate physical and mental rehabilitation. 

Wongwattananont ( Laophatrakasem, (Editor), 1994) states that the rehabilitation of athletes 
refers to the process that helps the athlete to have the physical and mental condition close to that of his or 
hers before being injured and be able to return to the sport again quickly and safely. Rehabilitation 
requires cooperation between athletes, trainers, physician, and physiotherapists, who should explain the 
athlete how to treat and rehabilitate. 

After the treatment from the doctor, it is the duty of the experts who help rehabilitate the injured 
organs of the patient to recover as quickly as possible. Physical rehabilitation personnel, if not physicians, 
include many fields such as physical therapists and occupational therapists, etc. 

Treatment principles for rehabilitation of the injured organ are as follows. 
1. Use of cold and heat treatment. 
To choose a cool or heat treatment for athletes, there are some considerations that will be 

discussed later. Both cold and heat have the same effect, that is, it helps reduce pain and muscle spasms. It 
also results in the physiological changes of body. 
  1.1 Types and effects of heat on physiological changes 
 When heated on a specific area, the arteries will expand. The blood flows more to the area and 
stimulates the repair process. So, if the immediate injury is heated, it will cause more swelling. Proper 
heat helps the muscles relax and also decreases pain perception. It also improves the elasticity of the 
tissues and membranes that enables the joints to move more.  
 Types of heat used in healing. 
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  1.1.1. Superficial heat: This type of heat is transmitted through the skin about 3 millimeters 
deep. Therefore, only the superficial skin and tissues are affected. The superficial heaters include hot pack, 
hydrocollator pack, which contains silica gel and is able to keep the heat longer than hot pack, whirlpool 
bath, which contains eddy water made by an agitator.  The whirlpool helps to relax with gently massage. 
Whirlpools are often used in the case of stiff joints after splinting or surgery. It will help to bend or stretch 
the joints easier. Another type of healing by heat is paraffin bath which is a mixture of mineral oil and 
paraffin. It can retain heat for a long time and preferable for healing strained finger by soaking it in a wax 
bath for 20 minutes, or soaking it up and covering it with a cloth or plastic bag. 
 
 
 
 
 
 
 
     
Figure 6.25  Whirlpool Bath 
Source : (Arnheim & Prentice, 2000) 

  1.1.2 Deep heat: This type of heat can be transmitted deeply through the muscles and joints. 
It is often used for a chronic stiff joint which is hard to bend or move and for a tendon inflammation at a 
later stage. Deep heaters include shortwave diathermy and ultrasound. Cautions in the use of deep heat for 
treatment are as follows:  
 - Should not be given to patients who are in acute injury. 
 - Should not be given to patients with blood disease, which has a defect in blood coagulation. 
 - Should not be given to cancer patients. 
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Figure 6. 26  Treatment by Ultrasound 
Source: (Arnheim & Prentice, 2000) 

 
  1.2 Effects of cooling on physiological and therapeutic changes 
  The heat is different from the heat because it can shrink the blood vessels and decrease the 
blood flow to that area. Consequently, it helps to reduce swelling and prevent swelling. Cooling is suitable 
for an acute injury and also muscle spasms. It will reduce the work of muscle spindle and the pain induced 
from nerve impulses. In addition, cooling also reduces the inflammation that results from injury. However, 
cooling should not take more than 20 minutes because it causes more contraction from shivering. And 
some patients may be allergic.   
  Nowadays, cooling is used not only for an acute injury in the first 24 to 48 hours, with 
raising the injury high and wrapping it with bandages but also for swelling after exercise during 
rehabilitation period. For example, athletes who used to have an ankle sprain and swelling. When they 
start to exercise, the ankle can be swollen again. In this case, they should use cold compression.  
  Cooling treatment includes ice pack, ice bath, ice massage, coolant spray such as fluor 
methane, and ethyl chloride. The choice of cooling depends on the type and location of the injury. A knee 
injury should use ice pack after the exercise to strengthen the knee muscles. If you want to reduce the pain 
and inflammation of the tissues which are not deep, such as inflammatory tendon, you may use ice 
massage 2-3 times a day. The coolant spay is used to stretch the muscles or just use the ice pack, which is 
cheap and easy to find. Muscle temperature decreases significantly, depending on the thickness of the 
subcutaneous tissue. Regarding the vascular response and the duration of cooling, if ice-cold compression 
takes 10 minutes and the fat under the skin is less than 1 centimeter thick, the cooling will absorb to the 
muscle layer. So, the big shape athletes or those who have a deep injury, their cooling treatment will take 
a longer time. 
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  In some cases, both heat and cold compressions can be used, such as patellar tendinitis and 
stiff knee. The hot compression on the knees can help increase elasticity, reduce contraction, and help 
knees to move better. After that, apply ice massage to the patella to reduce pain. 
 2. Electrical Treatment 
 Currently, the use of electricity in physical therapy is becoming more popular. 
 3. Massage  
 Massage is a physical therapy which is often used in conjunction with other therapies, such as 
heating before massage or after exercise. The benefits of massage are as follows: 
  3.1 To reduce swelling by making blood and lymph circulation better. 
  3.2 To relax the muscles, enable them to be bent and to increase the moving range of the 
joints. 
  3.3. To reduce pain from muscle contraction. 
  3.4. To soften scars on the skin. 
  3.5 To feel comfortable and relaxed, and to relieve tension. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6. 27 Massage Therapy 
Source : (Peters,  2002) 
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 4. Exercise for Treatment. 
 Healing injured athletes by an exercise is the most important thing for rehabilitation but they 
must be careful, try not to hurt the injuries and maintain their body fitness, know how to prevent and solve 
problems after injury, such as stiff joints or the decrease of strength and endurance of muscles.  The 
exercise must be suitable for the condition of the tissue at each stage of repair. The athlete should know 
the proper steps of exercise, they must not accelerate or overdo exercise, because they want to get back to 
the race faster. Exercise for treatment can be done in several ways. 

 4.1 Moving injured joints:  Get started by shrinking and relaxing the muscles without 
moving the joints. After that, move the joints until they can be bent or stretched as they used to. There are 
two ways exercise: one way, the patients try to stretch by themselves and the other way, they use a help 
from physiotherapists. 

 4.2 Training the muscles to recover the strength: During injury, most of the muscles are not 
in use and they will become lean without strength. Therefore, it is necessary to train the muscles to return 
to the same state by weight-lifting. 

 
 
 
 
 
 
 
 
 

Figure 6. 28  Exercise for Treatment 
Source : (Arnheim & Prentice, 2000) 

 5. New learning of the nervous system. 
 In normal conditions, we can recognize the position of the body and movement by the action of 
the movement perception units which are in muscle spindles, golgi tendon organs and joint receptors. 
They are responsible for receiving feedback signals of movement which indicate the direction, the 
magnitude and the range of motion and thus, the body reacts to that movement quickly by adjusting the 
movement to be an appropriate one. This mechanism relies on the nervous and muscular relationships. 
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When injured, then inflamed, the body restricts the movement. As a result, the performance of the nervous 
system and muscles decrease. The physical reaction becomes slower and the capacity of perception 
decrease. It is necessary to train new learning of the nervous system and muscles. 
 Mental rehabilitation:  
 After injury, athletes often have mental problems as well. Especially in severe injuries with a 
long break, some athletes are frustrated, depressed, discouraged, some refuse the treatment. Therefore, 
during rehabilitation, you should take into account the athlete's mental state. To reduce or solve this 
problem for the patients includes: encouragement, describing injuries, procedures, plans and methods for 
treatment, explaining the reasons and objectives of using exercise tools. (Laophatrakasem, (editor), 1994) 
 
Summary  
 Athletic injury means that athletes or those who exercise by sport have been injured. This injury 
can be either from the players themselves or from an outside environment. Injuries from sports are always 
occurred. Some injuries, athletes or trainers can be treated without the need for extensive medical 
knowledge, but other types require a doctor as a therapist. First aid and treatment are very important. 
Especially, an appropriate first aid can help lighten the burden of the doctor who provides effective 
medical treatment and it can also reduce the danger and the pain of the patient. Therefore, people who 
exercise regularly should know and understand how to prevent and heal athletic injuries. It is also useful 
for those who exercise regularly or sports players to have good attitudes and be aware of the safety of 
oneself and others.  
 Department of Sports Science, Sports Authority of Thailand has divided the causes of athletic 
injuries into two causes. First, the causes from the athletes themselves, such as athlete lacks body fitness, 
the body is not suitable for the sport type, the mental state of the athlete while playing sports is not stable 
enough, the athlete does not know the correct rules and techniques of playing, and the athlete does not 
warm up before playing including the injuries that the athlete had got in the past. Second, external causes 
of injuries, such as the athlete put on a costume that does not suit the type of sport or the weather, 
playground conditions are not standard or ready enough, sport equipment is not in a perfect condition, the 
athletes does not wear protective gear for kind of sport, and there is a concussion among players, and 
possibly because of the referee and cheering teams.  
 Common athletic injuries include skin injury, muscular injury, tendons injury, joints and 
ligaments injury, bone injury, brain injury, injury of internal organs in an abdomen and chest as well as 
injuries from the heat and loss of water, such as a heat stroke. 
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 When athletic injuries occur, they should be diagnosed with first aid and then treated 
immediately. If there are severe symptoms such as unconsciousness because of the concussion, broken 
bones of all kinds, joints removal of all kinds, internal organs hemorrhage, eye injury, deep wounds with a 
lot of bleeding, foreign object gets into the body through the orifices and it cannot be removed, unknown 
injuries with severe symptoms, etc., the patients must be rushed to the hospital immediately. However, 
during or after treatment from a doctor, the patients must be rehabilitated to recover the injured organs as 
soon as possible by taking a physical therapy. 

Exercises of Unit 6: 
Directions: Give a complete explanation to the followings. 

 1. What does athletic injury mean? 

 2. What are the purposes of the prevention and treatment of athletic injuries? 

 3. Tell 3 benefits of knowledge about athletic injury prevention and treatment. 

 4. According to Sports Authority of Thailand, how many causes of athletic injuries are there? 
What are they?  

 5. Which parts of body are frequently affected by athletic injuries? 

 6. What are the causes of skin blister? 

 7. How to first aid the muscle strain? 

 8. Describe briefly the symptoms of heatstroke. 

 9. How to first aid the second stage of sprained ankle? 

 10. What is the most severe injury that is the number one cause of death? 
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Appendix  
Table of Body Fat Percentage 

 
Table shows body fat percentage from the evaluation of 4 points ( male) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



228 
 

Table shows body fat percentage from the evaluation of 4 points ( male) 
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Table shows body fat percentage from the evaluation of 4 points ( female) 
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Table shows body fat percentage from the evaluation of 4 points ( female) 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 

 


