Chapter 4: Engaging in Physical Activity for Health, Fitness, and Performance (pg. 85-116) 
Physical activity: body movements produced by skeletal muscles resulting in energy expenditure. 
Facts:
· Only 15% of Canadian adults meet physical activity recommendations
· 7% of children and adolescents are sufficiently active, children are more active than adolescents. Your activity level and physical activity experience as a child influences your activity as an adult
· At all ages, men are more active than women
Physical activity for Health
Research indicates that physical activity prevents many chronic diseases such as:
· Diabetes
· Coronary heart disease
· Cancer
· Hypertension
· Obesity
· Osteoporosis
· Premature death
Canadas Physical Activity Guidelines provides physical activity recommendations to Canadians: 
· Adults should get 150 mins of moderate-intense exercise a week (age 18-64) 
If we followed it we could drastically decrease deaths caused diseases above (ex. would reduce one quarter of deaths related to stoke/osteoporosis, one-fifth of deaths related to colon cancer, etc.) 
Physical Activity for Fitness
Exercise: planned, structured, and repetitive physical activity done to improve or maintain one or more components of physical 
Physical fitness: A set of attributes; health or performance related. (health-related; cardiorespiratory endurance, muscular strength, etc. Allows you to perform to perform moderate to vigorous activity on a regular basis without major fatigue and energy left over)
To become physically fit, you need to exercise for a particular amount of time at a specific intensity, and for a certain number of weeks. Some people have physical limitations that might be viewed as preventing them from being able to get the recommended exercise. These individuals should still be physically active and exercise in their own way. 
Physical Activity for Performance
People who participate in physical activity use specific exercises or training to improve their performance. Exercise is not only used for health related components, but also for increased power, agility, speed, and coordination (ex. plyometrics; exercises that contract muscles in a certain order to increase power such as clap push-ups)
Benefits of Regular Physical Activity 
Improved Cardiorespiratory Endurance
Regular activity improves the efficiency of the cardiovascular and respiratory systems in many ways: 
· Reduced Risk of Heart Disease: Because the heart is a muscle, regular muscle activity strengthens the heart and enables it to pump more blood with each beat. 
· Prevention of Hypertension: Regular physical activity decreases risk of hypertension; lowers systolic and diastolic blood pressure. Hypertension is chronic high blood pressure which causes the heart to work faster because of increased resistance due to less pliable walls. Hypertension can also occur when blood flow is restricted as it may be in an artery that is partly clogged with fatty stores. 
· Improved Blood Lipid and Lipoprotein Profile: Regular exercise reduces low-density lipoproteins (LDLs: “bad cholesterol”), total cholesterol, and triglycerides thus reducing plaque build-up while increasing high-density lipoproteins (HDLs: “good cholesterol”). Lipids are fats that circulate in the blood stream and are stored in various places in the body. High levels of blood lipids increases the risk of coronary heart disease because the heart has to work harder every beat as a result of reduced blood flow caused by buildup of lipids on the artery walls. 
Improved Bone Health
Bone like other human tissues responds to the demands placed upon it, and unless the amount of stress placed on a bone exceeds the amount of stress the bone has adapted to, bone mass and structure will not adapt. Bone mass levels have been found to be significantly higher among those that are physically active than among those who are sedentary. Physical exercise helps with: 
· Osteoarthritis: supervised physical activity can reduce knee-joint osteoarthritis symptoms. Osteoarthritis is a nonfatal but incurable disease that degenerates the joint cartilage and irritates surrounding bones and soft tissues (affects 1 in 10 Canadians, making it the most prevalent chronic joint condition in Canada). More women get it then men. 
· Osteoporosis: disease characterized by low bone mass and deterioration of bone tissue, which increases risk of fractures. Prevalent among older populations, more women than men get it. Weight bearing and strength building exercises can help prevent osteoporotic fractures. 
Improved Weight Management
Physical activity of all kinds has a direct positive effect on metabolic rate in that more calories are required to supply the energy needed to perform that physical activity. Your metabolic rate will also remain high several hours after vigorous physical activity. Resistance training impacts metabolic rate as even though it does not require substantive energy to be completed, when you increase tour muscle mass, your overall metabolic demands increase because muscle mass is a metabolically active tissue. 
Improved Quantity and Quality of Life
· Prevention of Type 2 Diabetes: it is believed that a healthy dietary intake as well as physical activity could prevent many cases of type 2 diabetes. 
· Increased Longevity: A study at Harvard found that inactive men were at a greater risk of premature death from all causes than men who engaged in physical activity. 
· Improved Immunity to Disease: research suggests that regular exercise makes people less susceptible to disease, however this can depend on whether the activity was pleasurable or stressful. Susceptibility to disease decrease as you move from sedentary to moderately active, then increases again as you engage in more extreme levels of physical activity or exercise such as training required of world class athletes. (marathon runners have been found to be at greater risk for respiratory tract infections). This is a result of the high intensity activity that creates a depression of the immune system that results in increased susceptibility. 
Improved Mental Health and Stress Management
Regular vigorous activity has been shown to “burn off” the chemical by products released by our nervous system during its normal response to stress. Elimination of these chemicals reduces our stress response by accelerating the neurological systems return to homeostasis. 
Regular physical activity can also improve personal appearance and tone the body. Feeling good about your appearance is a major component for your self-esteem. 

Improving Cardiovascular Endurance
Cardiorespiratory Endurance: 
· refers to the ability of the heart, lungs, and blood vessels to function efficiently. 
· Aerobic exercise is the primary physical activity to improve cardiorespiratory fitness (ex. aerobic: with oxygen; brisk walking, jogging, biking, swimming, etc)
· The higher your cardiorespiratory endurance, the more oxygen you can transport to exercising muscles and the longer you can maintain a high intensity of exercise before exhaustion. 

Aerobic Function:
· term used to describe the current functional status of a person’s cardiorespiratory system; measured as  and referring specifically to the volume of oxygen consumed by muscles during exercise. 
Graded Exercise Test: 
· A test of aerobic capacity administered by a physician, exercise physiologist, or other trained person. 
· Other tests that are not as good can be used to estimate  the aerobic fitness of people of all ages and abilities (Examples such as using stationary bikes, run tests, etc. Probably performed these in physical education classes). 

Cardiorespiratory Fitness Programs
When creating a cardiorespiratory fitness program there are many variables to consider. An activity is needed that works your heart at approximately 70-90% of your maximum heart rate which corresponds to 55-85%  for 20-30mins at least 3 times a week. 
The most effective exercises are exercises that use your whole body and large muscle groups. If you start at a lower fitness level, it is important to start at a lower intensity and build your way up. 
Determining Exercise Frequency 
If you have been inactive, you should exercise at least 3 times a week. Exercising 3-5 times a week is the general recommendation for improving your cardiovascular health (any less than that will not have a major effect. On the other hand, exercising more than 5 times a week will likely not improve cardiovascular health and may be harmful). 
Determining Exercise Intensity
The aerobic exercise must be at a high enough intensity to improve cardiorespiratory endurance, as mentioned between 70-90% of your maximum heart rate. (if you have been sedentary for a while set a lower max heart rate of around 50-60%, and then gradually increase your target)
Target Heart Rate: the desired intensity of aerobic exercise for improving and maintaining cardiorespiratory fitness. Calculated as a percentage of maximum heart rate by subtracting your age from 226 (females) or 220 (males). Example: 
Anna’s Target Heart Rate: 	
Therefore, my target heart rate would be between 144.9 and 186.3 beats per minute because;					
(you can check your heartbeat while working out by taking your pulse for 6 seconds and multiplying by 10) 
Determining Exercise Time
Time refers to the number of minutes spent doing an exercise at a specific intensity. Only 20-30 minutes is needed for exercises where the intensity is 70-90 percent  to have a fitness effect. Although some exercise for longer than 30 minutes, greater cardiorespiratory improvements are not realized. 
The Recovery Principle
There should be 18-24 hours between workouts to allow the body to recover. This allows it to adapt to the overload applied and then become more cardiorespiratory fit.
Frequency, Intensity, or Time?
Adjustments will need to be made to frequency, intensity, and time of your aerobic exercise to accommodate your improving cardiorespiratory endurance. When you are able to exercise at 70%HR for 3 days a week, you should then increase the frequency, time, or intensity. Generally, you should first increase frequency (# of days exercising), then length (10% increase in time), and then intensity (from 70 to 90% ). 
*it takes a full year to see the physiological health benefits associated with cardiorespiratory training takes about a year to achieve (lower blood pressure, lower resting heart rate, etc.)

Improving Muscular Strength and Endurance
Musculoskeletal Health: the combination of strength, endurance, and flexibility and their influence on various health components. Associated with reduced risk of coronary heart disease and osteoporosis, as well as improved glucose tolerance. 
Muscular Strength: The maximal amount of force a muscle or group of muscles is capable of exerting. Most common way to measure is by one repetition maximum (1 RM); the maximum amount of weight that you can lift at once. 
Muscle endurance: A muscles or group of muscles ability to exert force repeatedly or to sustain a contraction without fatiguing. (ex. The more repetitions you can perform and the longer you can perform them, the more muscular strength you have). 
Principles of Strength Development
Three key principles (tension, overload, specificity) need to be followed in order to improve muscular strength:
· The Tension Principle: key to developing strength is to create sufficient tension within a muscle or group of muscles (most common way is weightlifting, even riding your bike uphill).
· The Overload Principle: most important of the three principles. To increase strength, you must regularly create tension in your muscles that you are not used to. This allows your muscle to adapt by getting larger (hypertrophy: increased size of muscle) and stronger; thus increasing its tension abilities. If you underload your muscles, you will not create a greater amount of strength, and if you create too great of an overload you may experience muscle fatigue or injury, and maybe even a loss of muscle. After reaching your goal, you will need to maintain that strength by continuing to engage (1 or 2 times a week) in total-body resistance programs. 
· The Specificity of Training: refers to the manner in which in which a specific body system responds to the physiological demands placed upon it. According to this principle, you get a specific response or adaptation to the exercises you do. Therefore, to improve overall or total body strength you must include exercises for all major muscle groups. You must also ensure that your overload is sufficient to increase strength and not only endurance. 
· The Recovery Principle: Allow the body 48hrs to recover from any resistance training (moving muscles against resistance) so you can become stronger. You can resistance train one part of your body daily, but days off should be taken for the core muscles, which are involved in almost all training. 
Types of Muscle Contraction
When your skeletal muscles contract from a stimulus by the nervous system, they respond by developing tension and producing a measurable force: 
· Isometric muscle contraction: force produced without muscle movement. Do not create joint movement. This can happen when your muscles act to stabilize a particular body part while it is moving, or when a maximal resistance is met and the force produced cannot overcome the resistance. (ex. pushing a car out of a snowbank, your muscles do not move and neither do your joints)
· Concentric muscle contraction: force is produced while shortening the muscle. Joint movements are always produced. Raising the body in a sit-up is an example of this in the abdominal muscles. Usually concentric contractions produce movement in a direction opposite to the downward pull of gravity. 
· Eccentric muscle contractions: force produced while lengthening the muscle. Typically, in the same directional as gravitational pull. Lowering yourself in a sit-up is an example. 
The greatest amount of force is produced during eccentric muscle contractions, followed by isometric, and then by concentric. Changes in muscle size and strength are a result of the contractions you do. When using free weights, you are doing the typical concentric-eccentric muscle contractions during resistance training contributes to muscle strength and muscle fibre size. If your resistance training programs uses only concentric muscle contractions, you will need to perform at least twice as many repetitions to achieve the same results. 
Methods of Providing Resistance
Four common ways of applying resistance for muscular strength and endurance training:
· Body Weight Resistance: Muscular strength and endurance can be improved by using your body weight and can be as effective as using exercise equipment in developing muscle strength and endurance. Exercises like sit-ups, push-ups, and pull-ups require eccentric and concentric contractions. Isometric contractions can also be done with body weight, for example in yoga such as the downward dog, and plank. 
· Fixed Resistance:  exercise that provide a constant resistance throughout a full range of movement. Barbells and dumbbells provide fixed resistance because their weight or the amount of resistance applied does not change as you exercise. However, due to the biometrics of human motion, the muscle forces that must be exerted to move the weight are lower at some joint angles and higher at others. Any given muscle generates the least amount of force at the beginning and ending positions of the exercise, and the most force of resistance when the joint is at a 90-degree angle. This means that the exercise may not fully develop muscles because to the extent to which a muscle id overloaded varies throughout the exercise. 
· Variable Resistance: variable resistance equipment alters the resistance encountered by a muscle is consistent throughout the full range of motion.
· Accommodating Resistance:  these devices maintain a constant speed through the range of motion. The machine controls the speed of the exercise and does not allow any faster motion, the exerciser performs at a maximal level of effort. The muscle group being exercised must move at a faster or equal rate than that of the machine to encounter resistance. 
Getting Started
· If sufficient tension is generated in a muscle, it will respond by becoming stronger 
· To design your program, first determine your 1RM for each muscle or muscle group you plan to exercise. The develop specific training goals and strategies. 
Strength Training: given the specificity principle, it is important to select at least one resistance exercise for each major muscle group in the body to develop total body strength. To incrase muscular strength, resistance training should be at least 60% or greater than your 1RM for a given exercise, with two to six repetitions of the exercise performed per set. If your exercise efforts are intended to build muscular strength, they should be performed at n intensity greater than 60% of your 1RM for one or three sets (2-6 reps) two to four days per week (as it can take 24-48hr for muscles to recover from microscopic tears to muscle fibres). 
Muscular Endurance Training: muscular endurance is improved by performing a relatively high number of repetitions with a relatively low resistance. Examples of exercises include running, cycling, hiking. Muscular endurance can also be built through resistance training below 60% of your 1RM by performing two to six sets of 10-15 reps, two to four days a week. 
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Improving your Flexibility
Flexibility: the range of motion or the amount of movement possible at a particular joint or series of joints. Important because inflexible muscles are more likely to be injured. Stretching will improve your range of motion and performance as well as enhance psychological well-being because the exercises often involve deep breathing and focus on relaxation. 
Types of Stretching Exercises
Primary strategy is to decrease the resistance or tension within a tight muscle for increased range of motion; this is done by repeatedly stretching the muscle and its two tendons of attachment to elongate them. 
Static Stretching: assuming a “stretching” position; at the point of tension for 10-30 seconds in which there is a gradual lengthening of a muscle. It enhances efficiency of movement. When done regularly range of motion increases (only temporary when not regular). When warming up for an exercise dynamic stretching should be done as static stretching can result in a loss of performance and possible muscle injury. 
Yoga, Tai Chi, and Pilates
In addition to improving stretching, these exercises can improve muscular strength and endurance.
Yoga
· Enhances flexibility, vitality, posture, agility, and coordination; Yoga focuses on controlled breathing as well as purely physical exercise, as well as incorporating many stretching postures (asanas).
· Originated in India 5000 years ago, it blends the physical and mental aspects of exercise that provides a relaxing and satisfying experience. 
Tai Chi
· Ancient form of exercise that combines stretching, balance, coordination and meditation. 
· Designed to increase range of motion while reducing muscular tension. 
Pilates
· Improves flexibility, agility, coordination, strength, and economy of motion. 
· Pilates combines movement against resistance aided by devices such as tension springs or heavy rubber bands. Differs from yoga and tai chi in that it includes a component specifically designed to improve strength. 
Body Composition
Body composition describes the relative portions of fat and lean tissue in the body. Body composition parameters are influenced by regular physical activity and exercise in terms of total body mass, fat mass, fat-free mass, and regional fat distribution. Aerobic physical activities improve body composition because they expend lots of calories. Strength training activities can have direct impact (more lean body mass) and indirect (higher metabolism) impacts. 

Planning Your Physical Fitness Training Program
Identifying Your Physical Fitness Goals
· Determine your needs and set a goal.
· Choose an appropriate program and commit to it 
Designing Your Physical Fitness Program
1. Warm-Up and Cool-Down: 
· Warm up should include 5-15mins of large body movements that increase body temperature. A warm-up will increase heart rate, body temperature, improve joint lubrication, and increase muscle and tendon elasticity and flexibility
· Cool-down should be 5-10mins of moderate-low cardiorespiratory activity as well as 5-10mins of stretching. This reduces your heart rate, blood pressure, and body temperature. (cool-down also reduces the risk of blood pooling in extremities and allows for quicker recovery between workout sessions)

2. Cardiorespiratory Endurance: jogging, swimming, cross-training [alternating between activities]
 
3. Resistance Training:
· important to include strengthening exercises as well, endurance training will not build or maintain muscular strength. (can use free weights, body weights or equipment) 
4. Flexibility: static stretching every day after a small warm up. 
Fitness Related Injuries 
Causes of Fitness-Related Injuries
Overuse injuries: injuries that result from the cumulative effects of day-after-day stresses placed on tendons, muscles, and joints. Overtraining is the cause of most injuries (common sites include knees, legs, shoulders, and elbow joints).
Traumatic Injuries: occur suddenly and violently usually by accident. Second most common injury. Examples include broken bones, torn ligaments and muscles, contusions, and lacerations. Most are unavoidable (again, by accident). Should usually see a doctor. 
Prevention
Appropriate Footwear: proper footwear can decrease the likelihood of foot, knee, or back injuries. Ability of a running shoe to absorb shock is critical (foot collides with the ground with a force 3-5 times the runners weight). Should replace footwear regularly. 
Appropriate Protective Equipment: must fit well. Examples of protective equipment includes proper eye wear for sports such as racquetball and squash, in biking you should have the proper equipment size and wear a helmet, etc.
Common Overuse Injuries
Plantar Fasciitis: inflammation of the plantar fasciitis; a broad dense band of inelastic tissues that runs from your heel to your toe on the bottom of your foot. Its main function is to protect the nerves, blood vessels, and muscles of the foot from injury. In repetitive weight bearing activities it can become inflamed. Symptoms include pain and tenderness under the foot. Can be prevented by good footwear and regular stretching. 
Shin Splints: any pain that occurs on the front part of the lower leg. Problems range from stress fractures in the tibia to severe inflammation in the muscular compartments of the lower leg (which interrupts blood flow and nerve convulsion to the foot). The most common type of shin splints occurs on the inner side of the tibia and is usually a combination of muscle irritation and irritation of the tissues that attach the muscles to the bone. Sedentary people who start weight bearing are at highest risk. To minimize risk, wear shoes with good support. 
Runner’s Knee: a series of problems involving the muscles, tendons, and ligaments of the knee. Most common problem is abnormal movement of the patella (kneecap). Become of anatomy, women are more likely to suffer from it. Main symptom is pain during downward pressure on the kneecap after knee is straightened. Other symptoms include redness, swelling, and tenderness around the patella. To reduce this you should not run for a couple weeks and should avoid activities putting downward pressure on the knee. 
Treatment: RICE: rest, ice, compression, elevation. Rest eliminates the risk of further irritation. Ice/Cold is applied to relieve pain and constrict blood vessels to reduce internal and external bleeding. Compression/Immobilization can be done with a 10 to 15 cm wide elastic band and helps to stop bleeding by applying indirect pressure to blood vessels; however, should not be so tight that it constricts normal blood flow. Elevation above the level of the heart also helps control internal bleeding by making the blood flow uphill to reach the injury. 
Exercising in the Heat 
When exercising in heat, the body’s heat production can exceed its ability to cool. It is important to acclimate yourself in an environment you’re not used to (this can take 10-14 days of increasingly difficult activity). You should also replace your fluids before and after exercising. 
Heat cramps: muscle cramps that occur during or following exercise in warm/hot conditions
Heat exhaustion: illness caused by significant dehydration resulting from exercise in hot or humid conditions; precursor to heat stroke. 
Heat stroke: a deadly heat stress illness resulting from dehydration and overexertion in hot conditions.; can result in core temperature rapidly rising to 43C in just a few minutes. 
Exercising in the Cold 
Heat loss is frequently greater that heat production. Under these conditions hypothermia can occur; a potentially fatal condition resulting from abnormally low core body temperature. Symptoms of hypothermia include cold hands and feet, poor judgement, apathy, amnesia, and shivering. As your body temperature drops to 34C, you will begin to shiver; shivering is the involuntary contraction of nearly every muscle in your body and is designed to increase heat by muscle activity. Shivering will stop at around 30-32C. Death from hypothermia will occur between 26.5 and 24C. 
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