Chapter 1: Introduction to wellness, fitness, and lifestyle management 
Health: the overall condition of body or mind and the presence or absence of illness of injury. 
· Some health is out of your control and can be caused by age, genes, and family history
Wellness: optimal health and vitality, encompassing the six dimensions of well-being. 
Behaviours that contribute to wellness
1. Be physically active
2. Healthy diet
3. Maintain healthy body weight
4. Manage stress
5. Avoid tobacco and drugs and limit alcohol 
6. Protect yourself from disease and injury
Build motivation to change by 
· Examine the pros/cons of change
· Boost self-efficacy (the belief that you can succeed at something)
· Have a locus of control (belief that you are in control of your outcome and no one else is)
· Visualization and self-talk (visualize your goal and motivate yourself. Pump yourself up)
· Role models and other supportive individuals (social support) 
· Identifying and overcome barriers to change (see where you have failed before and find solutions)
Stages of change
1. Precontemplation: this stage people are unaware or don’t think they have a problem
2. Contemplation: they know they have a problem but they aren’t sure whether the cost of changing is worth the benefits
3. Preparation: this stage people plan to take action within a month and have started with small changes. They started small and are worried of failing
4. Action: this stage people modify their behaviour and environment. Stage requires the greatest commitment of time and energy. They are still at risk of reverting to old habits
5. Maintenance: these people have maintained their healthy lifestyle for at least 6 months. Lapses may occur but they quickly re-establish. 
6. Termination: they exited the cycle of change and or no longer tempted by old habits. They have a strong sense of self-efficacy and new self-image. 
Dealing with relapse
1. Forgive yourself 
2. Give yourself credit for the progress you have already made
3. Move on (learn from it!)
Developing skills for change
1. Monitor your behaviour and gather data
2. Analyze the data and identify patterns 
3. Be SMART about setting goals (chapter 2 has the acronyms for SMART)
4. Devise a plan of action 
a. Get what you need
b. Modify your environment 
c. Control related habits
d. Reward yourself 
e. Involve people around you
f. Plan for challenge 
5. Mark a personal contract (set deadlines and goals)
Chapter 2: Basic principles of physical fitness
2.1 Physical activity and exercise for health and fitness
Physical activity: any body movement carried out by the skeletal muscles and requiring energy
Exercise: planned, structured, repetitive movement of the body designed to improve or maintain physical fitness.
Physical fitness: a set of physical attributes that allows the body to respond or adapt to the demands and stress of physical effort.
*Physical activity improves health and wellness, exercise improves physical fitness*

The Canadian Physical Activity Guidelines:  
· Children aged 5-11 and youth 12-17 should accumulate at least 60 minutes of moderate-to-vigorous intensity of physical activity/day 
· Adults aged 18+ should accumulate at least 150 minutes of moderate-to-vigorous intensity of physical activity/week
This should be done while incorporating in muscle and bone strengthening activities.
Brain health and exercise 
· Improves cognitive function
· Neutralize negative effects of poor nutrition
· Neurogenesis (exercise promotes the creation of new nerve cells (neurons))
· Neuroplasticity (enhances the nervous system’s plasticity (ability to change/adapt))
· Delayed onset of disease (delay Alzheimer’s disease)
· Mental health contributor
How much physical activity is enough?
· Moderate-intensity versus high-intensity exercise
· Continuous versus intermittent exercise
· Low-intensity exercise improves health but may not be very beneficial for improving physical fitness
2.2 Health-related components of physical fitness
Health-related fitness: contributes to your capacity to enjoy life, helps your body withstand physical and psychological challenges, and protects you from chronic disease. It consists of 5 components.
1.Cardiorespiratory endurance: the ability of the body to perform prolonged, large-muscle, dynamic exercise at moderate-to-high levels of intensity.
 Air in       O2 extracted      O2 transferred to blood      O2 sent to heart   
 O2 pumped out to tissues in blood    O2 extracted from blood     O2 used by tissues.
Series of steps, each becomes more efficient (greater volume + faster speed = V O2 max).
As cardio improves the benefits are: 
· Heart pumps more blood per heartbeat
· Resting heart rate slows
· Blood volume increases
· Blood supply to tissue improves
· The body can cool itself better
· Resting blood pressure decreases
2.Muscular strength: the amount of force a muscle can produce with a single maximum effort (1 Repetition Maximum (RM) =100 % effort)
· Very important for healthy aging. Muscles can become non-functional if muscle strength is not maintained (sarcopenia) 
· Greater muscle mass also means higher metabolism (the sum of all the vital processes by which food energy and nutrients are made available to and used by the body) 
3.Muscle endurance: the ability of a muscle or group of muscles to remain contracted or to contract repeatedly. The ability to resist fatigue. 
4.Flexibility: The ability to move joints through their full range of motion. It flexibility is lost through not stretching then you can become stiff and lose a healthy range of motion and unnatural body form. 
5.Body composition: the proportion of fat and fat-free mass (muscle, bone, and water) in the body.
Fat is needed, but is not a working tissue.

Skill related components of fitness
· 
· Speed
· Power
· Agility
· Balance
· Coordination
· Reaction time


2.3 Principles of physical training: adaptation to stress
The basic principles of physical training are: Specificity, progressive overload, reversibility, and individual differences. 

Specificity: The training principle that the body adapts to the particular type and amount of stress placed on it. 
· To develop a particular fitness component, perform exercises specifically designed for that component
Progressive overload: the training principle that placing increasing amounts of stress on the body causes adaptations that improve fitness. 
FITT principle for overload: 
· Frequency—How often?
· Intensity—How hard?
· Time—How long ? (duration)
· Type—Mode of activity?
Reversibility: The training principle that fitness improvements are lost when demands on the body are lowered.  (the body adapts to reduced demand)
· If you stop exercising, up to 50% of fitness improvements are lost within 2 months
· Skill components and technique tend to remain but may later need refinement – will be affected by disuse, lack of practice, and reduced fitness 
Individual differences: Everyone is NOT created equal from a physical standpoint. There are large individual differences in ability to improve fitness, body composition, and sports skills
*The body is very adaptive*
· Specific Adaptations to Imposed Demands (S.A.I.D.) Combines concepts of adaptability and specificity
· Exercise as a “positive” stressor
· Homeostasis, the body’s natural adaptive response.
2.4 Designing you own exercise program
1. Medical clearance (Exercise stress test or graded exercise test (GXT))
2. Fitness assessment   (identify the situation)
3. Setting goals  (make a plan, SMART)
a. Specific
b. Measurable
c. Attainable
d. Realistic
e. Time frame specific
4. Choose activities for a balanced program  
a. Consider motivational (enjoyment) and practical factors (e.g. time, $, skill, convenience, scheduling, etc.)
b. Include activities to develop health-related components of physical fitness
Guidelines for training 
· Train the way you want your body to change. Type of exercise must match results desired
· Train regularly – follow research guidelines 
· Start slowly, and get in shape gradually; do not over-train (avoid “too much, too soon”)
· Warm up before exercise and Cool down after exercise
· Exercise safely (technique!, equipment, etc.)
· Listen to your body, and get adequate rest
· Cycle the volume and intensity of your workouts
· Try training with a partner
· Vary your activities (“cross-training” concept)
· Train your mind (nurture habits, commitment, etc)
· Fuel your activity appropriately 
· Have fun – be patient and prioritize enjoyment and gradual achievement of results
· Track your progress – for effective management and motivation
· Keep your exercise program in perspective – reasonable standards and perseverance 
When choosing a fitness center 
· 
· Convenience
· Atmosphere
· Safety
· Trained personnel
· Cost
· Effectiveness 

Chapter 3: Cardiorespiratory endurance
3.1 Basic physiology of cardiorespiratory endurance exercise
The cardiorespiratory system consists of the heart, the blood vessels, and the respiratory system (air passages, trachea, bronchi, and lungs). 
· The cardiorespiratory system circulates blood through the body, transporting oxygen, nutrients, and other key substances to the organs and tissues that need them. It also carries waste products so they can be expelled.
The heart: Is a 4 chambered, fist sized muscle locate just beneath the ribs under the sternum
· Its role is to pump oxygen-poor blood to the lungs and oxygenated blood to the rest of the body. 
· The right side of the heart pumps blood to the lungs in what is called pulmonary circulation, and the left side pumps blood through the rest of the body in systemic circulation. Takes around a minute for the blood to circulate through the whole body. 
· Vanae cavae: The large veins through which blood is returned to the right atrium of the heart. This is where the oxygen-poor blood travels. 
· Atrium: one of the 2 upper chambers of the heart in which blood collects before passing to the ventricles. 
· Ventricle: one of the 2 lower chambers of the heart, from which blood flows through arteries to the lungs and other parts of the body
· Aorta: the body’s largest artery; receives blood from the left ventricle and distributes it to the body. 
· Systole: contraction of the heart
· Diastole: relaxation of the heart
· Blood pressure: the force exerted by the blood on the walls of the blood vessels; created by the pumping action of the heart. 
· eg. 115 / 75
· Systole contraction (115 force of beat) AND Diastole relaxation (75 rest interval)
· Heartbeat is caused by split-second sequence of contractions of the 4 chambers controlled by the nerve impulses. These signals originate in a bundle of specialized cells in the right atrium called the pacemaker or sinoatrial node (SA)
Blood vessels are classified by size and function. 
· Veins: vessels that carry blood to the heart. Have thin walls
· Arteries: vessels that carry blood away from the heart. Think elastic walls that enable them to expand and relax with the volume of blood being pumped through them. 
· Capillaries: very small blood vessels that distribute blood to all parts of the body (one cell thick). They carry oxygen and oxygen-poor blood. 
Respiratory system supplies oxygen to the body and carries off carbon dioxide (a waste product of the body) and helps regulate acid produced during metabolism. 
· Alveoli: the tiny air sacs in the lungs that allow the exchange of oxygen and carbon dioxide between the lungs and blood. 
· Lungs expand and contract about 12–20 times a minute at rest
Cardiorespiratory system at rest and during exercise
	AT REST:
Heart rate: 50–90 beats/minute
Breathing rate: 12–20 breaths/minute
Blood pressure: 110/70
Cardiac output: ~ 5 liters/minute
Blood distributed to muscles: 15–20%
	DURING EXERCISE:
Heart rate: 170–210 beats/minute
Breathing rate: 40–60 breaths/minute
Blood pressure: 175/65
Cardiac output: ~ 18 – 25 liters/minute
Blood distributed to muscles: 85–90%



Energy production
Metabolism is the sum of all the chemical processes necessary to maintain the body. Energy is required to fuel these vital body functions. Metabolic rate is the rate at which the body uses energy. 
· Energy from food. The 3 classes of energy-containing nutrients in food are carbohydrates, fats, and proteins. During digestion most carbs are broken down into the simple sugar Glucose. Some glucose is circulating in the blood (blood sugar), where it can be used as a quick source of energy. Glucose may also be converted into glycogen and stored in the liver, muscle, and kidneys. It is essentially the storage form of glucose and if not used it turns into fat. 
· Adenosine triphosphate (ATP): the basic form of energy used by cellular processes. Also referred to as currency. When the cell needs energy, it break down ATPs
Exercise and the 3 energy systems 
The muscles in your body use 3 energy systems to create ATP and fuel cellular activity. 
1. Anaerobic-Alactic/immediate (explosive) energy system: the system that supplies energy to muscle cells through the breakdown of cellular stores of ATP and creatine phosphate (CP). 10 or fewer seconds
2. Nonoxidative (anaerobic) energy system: the system that supplies energy to muscle cells through the breakdown of muscle stores of glucose and glycogen; also called the Anaerobic system or the lactic acid system because chemical reaction take place without oxygen and produce lactic acid which is an important source of fuel for many tissues in the body but its accumulation causes fatigue. 10 second-2 minutes
3. The oxidative energy system: The system that supplies energy to cells through the breakdown of glucose, glycogen, and fats; also called the aerobic system because chemical reactions require oxygen. Longer than 2 minutes. 
a. In the oxidative energy system, ATP production takes place in cellular structures called Mitochondria. Intracellular structures containing enzymes used in chemical reactions that convert energy in food to a form that body can use. They can run on carbs or fats, this is good for longer periods of exercise since carbs are usually used in the beginning of a workout where the body becomes more dependent on fats for longer periods of exercise. 
b. Oxygen is another limiting factor in the length of a workout. There is a limit to the body’s ability to increase oxygen use. The limit is known as Maximal oxygen consumption (VO2max): The highest rate of oxygen consumption an individual is capable of during maximal physical effort, reflecting the body’s ability to transport and use oxygen; measures in millilitres of oxygen per minute per kilogram if body weight
Your body typically uses all 3 energy systems when you exercise. 
It is important to combine aerobic exercise with strength training
· Only doing strength training can cause harm to your heart and blood pressure it is important to do aerobic exercises after weight training to balance. 

3.2 Benefits of cardiorespiratory endurance exercise
Improved cardiorespiratory functioning (the heart’s health)
· Maintaining or increasing the heart’s own blood and oxygen supply
· Increasing the heart muscle’s function, so it pumps more blood per beat. This keeps heart rate lower at rest and during exercise. 
· Strengthening the heart’s contractions and thus participating in an increase in overall cardiac output. 
· Increasing the heart’s cavity size (in young adults)
· Increasing blood volume so the heart pushes more blood into the circulatory system during each contraction 
· Reduce blood pressure 

Improved cellular metabolism 
· Increasing the number of capillaries in the muscle. Additional capillaries supply the muscles with more fuel and oxygen and more quickly eliminate waste products. Greater capillary density also helps heal injuries and reduce muscle aches. 
· Training muscles to make the most oxygen and fuel so they work more efficiently. 
· Increasing the size and number of mitochondria in muscle cells, increasing cells’ energy capacity. 
· Preventing glycogen depletion and increasing the muscles’ ability to use lactic acid and fat as fuels. 
· Protection from cellular damage by free radicals
Reducing risk of chronic disease
· Cardiovascular disease (heart attacks, stroke, high blood pressure) 
· Cancer 
· Type 2 diabetes
· Osteoporosis 
· Better control of body fat
· Boost immune system 
· Improved psychological and emotional well-being (stress, depression, anger) 

3.3 Assessing cardiorespiratory fitness
The best test would be the maximal oxygen consumption test (VO2max), but that takes professionals and a lab which can be costly to do. There are assessment tests you can do on your own with minimal resources. 10-15% margin of error on average
· The 1.6 km. walk test  
· The 3-minute step test
· The 2.4 km. run-walk test
· Leger 20 m. shuttle run
Monitor your heart rate manually by
· Carotid artery in the neck – count pulse
· Radial artery in the wrist – count pulse

3.4 Developing a cardiorespiratory endurance program
1. Setting realistic goals: try and make sure you set “SMART” goals
2. Applying FITT 
a. FREQUENCY: Train 3–5 days per week. Beginners should start with 3 and work up to 5 days per week. Moderate physical activity such as walking can be done daily
b. INTENSITY: 
i. Target heart rate: The range of heart rates that should be reached and maintained during cardiorespiratory endurance exercise to obtain training effects (between 65% and 90%). Calculate by finding maximum heart rate (MHR) which is 220-age and then multiply that by the percentages. 
ii. Heart Rate Reserve: alternative method for calculating target heart rate – the difference between maximum heart rate and resting heart rate. Using this method, target heart rate is equal to resting heart rate plus between 50% (40% for very unfit people) and 85% of heart 
iii. Perceived exertion: going on how you feel and how well you know your body
iv. Talk test: seeing how easily or hard you can talk. Not a good sign if you worked so hard that you do not have enough oxygen to talk. 
c. TIME (duration): Total of 20–60 minutes is recommended. One single session or multiple sessions of 10 minutes or more. 
i. Different intensity levels require different durations for comparable stress (beware of technique, fatigue, motivation, injury, etc.)
ii. High-intensity activity = 10 - 20 minutes Low-to-moderate-intensity activity = 45–60 min
d. TYPE of activity: doing the right activities to achieve your goal 
3. Warming up and cooling down 
a. Warming Up (5–10 minutes)
i. Muscles work better when warmed up
ii. Increase heart rate gradually, raise body temp.
iii. Redirect blood flow to working muscles
iv. Spread synovial fluid within joints
b. Cooling down (5–10 minutes) 
i. Blood flow and respiration return to normal
ii. Relaxation for muscles
4. Building cardiorespiratory fitness: Rate of improvement depends on age, health status, and initial level of fitness, motivation and genetics.
a. Initial phase (1–4 weeks): 3–4 days per week, low end of target HR zone, 20–30 minutes
b. Improvement phase (1–6 months): 3–5 days per week, middle to upper end of target HR zone, 25–40 minutes duration. Increase 5–10 min. every 2–3 weeks
5. Maintaining cardiorespiratory fitness: Continue to exercise at the same intensity on 3 non-consecutive days per week. If you have to stop, start the program again at a lower level. Cross-training maintains motivation and reduces injury (+ expands specific and general physical benefits and activity skills) 
3.5 Exercise safety and injury prevention
Heat stress
Preventing heat illness by:
· Use caution in high heat or humidity (over 25°C and/or 60% humidity); lower your intensity and/or add rest breaks
· Exercise morning or evening
· Drink plenty of fluids; check weight before and after exercise
· Avoid supplements and beverages containing stimulants
· Wear clothing that “breathes”
· Slow down or stop if you feel uncomfortable
Dehydration: excessive loss of fluid
Hyponatremia: excessive consumption of fluids
Heat cramps: sudden development of muscle spasms and pain 
Heat exhaustion: heat illness related to dehydration from exertion in hot weather
Heatstroke: a severe and often fatal illness characterized by significantly elevated core body temperature. 
Cold weather 
Hypothermia = low body temperature due to exposure to cold conditions
Frostbite = freezing of body tissues characterized by pallor, numbness, and a loss of sensation
Poor air quality 
Poor air quality can decrease exercise performance; it especially affects those with respiratory problems. Do not exercise outdoors during a smog alert or if air quality is poor.
Exercise injuries 
Consult a Physician for serious injuries + those that do not improve within a reasonable amount of time.
Managing minor exercise injuries: (P)RICE(S)
Physician (consult for diagnosis, treatment)
· Rest
· Ice
· Compression
· Elevation
Support (taping, etc.) if needed when resuming activity
Prevent injuries by: 
· Staying hydrated
· Train regularly and stay in shape
· Gradually increase intensity, frequency, and duration of workout
· Rest
· Warm up/cool down
· Don’t over train or workout when sick
· Use proper equipment 
Chapter 4: Muscular strength and endurance 
Muscular strength = the amount of force a muscle can produce with a single maximum effort 
Muscular endurance = the ability of a muscle or group of muscles to remain contracted (sustain a level of muscular force) or to contract repeatedly.
Muscles make up more than 40% of your body mass and protect you from injury and are a big part of your metabolism. 

4.1 basic muscle physiology and the effects of strength training
Muscles move the body and when it contracts it moves the bone by pulling on the tendon that attaches muscle to bone. When a muscle relaxes the tension placed on the tendon is released and the bone moves back to normal position. 
Muscle fibres
Muscle fibres: a muscle consists of individual muscle fibres, connected in bundles. They are usually classified according to strength, speed of contraction, and energy source. 
Myofibrils: protein structures that make up muscle fibres. Myofibrils contain actin and myosin filaments which slide together and contract the fiber. Strength training increases the # of myofibrils and the size of muscle fibers
· Hypertrophy = an increase in the size of the muscle fibre, usually stimulated by muscular overload. 
· Inactivity reverses the process = atrophy
· Hyperplasia = an increase in the number of muscle cells.
Muscle fibres are classified as slow-twitch, fast-twitch or intermediate fibres according to their strength, speed of contraction, and energy source. 
1. Slow-twitch fibres (type 1 fibres): Fatigue resistant. Don’t contract as rapidly and forcefully as fast-twitch fibers. Rely primarily on oxidative energy system. Red in colour. Used for endurance. 
2. Fast-twitch fibres (type 2 fibres): Fatigue more quickly than slow-twitch fibers. Contract rapidly and forcefully. Rely more on non-oxidative energy system. White in colour. Strength and power. 
3. Intermediate fibres (type 2b fibres): a muscled fibre that responds somewhere inbetween the speed, endurance, and contractile force of slow-and-fast-twitch fibres. 
Most muscle contains a mixture of the fibre types. The proportion of the types of fibres varies a lot between different muscles and people. 
Motor units
Motor unit: is made up of a nerve connected to a number of muscle fibres. Number varies from 2 to hundreds. When the motor nerve calls on its fibres to contract, all fibres contract to their full capacity. The amount of motor units required depends on the strength requires; heavy things will require more. 
· Strength training improves the body’s ability to recruit motor units. A phenomenon called Muscle learning. 
Physiological effects of strength training. 
· Increased muscle mass and size of muscle fibers
· Increased utilization and coordination of motor units
· Increased strength of tendons, ligaments, and bones
· Increased storage of fuel in and blood supply to muscles
· Improvements in blood fat levels and biochemical processes

4.2 benefits of muscular strength and endurance
· Improved performance of physical activities
· Injury prevention (maintaining posture, mechanics) 
· Helps strengthens tendons and ligaments (a tough band of tissue that connects the ends of bones to other bones or supports organs in place)
· Improved body composition
· Enhanced self-image and quality of life
· Improved muscle and bone health with aging
· Prevention and management of chronic disease

4.3 assessing muscular strength and endurance 
Muscular strength is usually assessed using repetition maximum (RM) which is the maximum amount of resistance that can be moved a specified amount of times; 1 RM is the maximum you can lift once. 
Muscular endurance assessed by counting the maximum number of repetitions (or length) of a muscular contraction
4.4 Creating a successful strength training program
Static vs dynamic strength training exercises 
Static (isometric) exercise = muscle contraction without a change in the length of the muscle
Use 6 sec. contractions, 5-10 reps. No movement just tighten the muscle
Dynamic (isotonic) exercise = muscle contraction with a change in the length of the muscle. More popular and effective than static. Free weights as an example. 
· Concentric contraction = muscle applies force as it shortens (curling a weight)
· Eccentric / plyometric contraction = muscle applies force as it lengthens (bringing the curl down and straightening the muscle)
Dynamic exercises 
The 2 most common types of dynamic exercises: 
· Constant resistance = constant load throughout a joint’s range of motion
· Variable resistance = changing load to provide maximal resistance throughout a joint’s range of motion
Other types are: 
· Eccentric loading = placing load on a muscle as it lengthens. negatives
· Plyometrics = sudden eccentric loading and stretching followed by a concentric contraction. Like jumping on a bench
· Speed loading = moving a load as rapidly as possible
· Isokinetic exercise = exerting force at a constant speed against an equal force (specialized machines)
Choosing equipment: Weight machines vs. free weights
Exercise machines
· Safer, convenient, and easy to use
Free weights
· Require more care, balance, and coordination
Other training methods
· Workouts with resistance bands and stability balls also build strength + require / develop other skills
· Calisthenic exercises use body weight and positioning to create resistance (pushups, curl-ups, pilates, yoga, etc.)
· Core training (muscles in torso and upper legs) valuable for body alignment, back health, accurate exercise technique
FITT
Frequency: 2-4 days a week. Allow your muscles at least a day to recover. 
Intensity: Choose the amount of resistance based on your current fitness level and goals (main factor in exercise intensity)
· To build strength
· Lift heavy weights (e.g. 80% of 1 RM)
· Perform a low number of repetitions
· To build endurance
· Lift lighter weights (e.g. 40-60% of 1 RM)
· Perform a high number of repetitions
· For a general fitness program
· Lift moderate weights (e.g. 70% of 1 RM)
· Moderate number of repetitions
Time: To build strength and endurance, do enough repetitions to fatigue the muscles.
The heavier the weight, the fewer the repetitions (1-5) to fatigue = a program to build strength.
The lighter the weight, the higher the number of repetitions (15-20) to fatigue = a program to build endurance.
To build both strength and endurance, try to do 8 -12 repetitions of most exercises
Type: For a general fitness program:
· 8–10 different exercises
· Work all major muscle groups
· Balance between agonist (contracting) and antagonist (cooperating) muscles / muscle groups. Example is biceps and triceps
· Do exercises for large-muscle groups and multiple joints before exercises for small-muscle groups or single joints  (to ensure correct technique – fatigue of smaller muscles can undermine actions when larger muscles are trying to move heavy weights)
· Warm-up and cool down

Core training
Core strength links the steps in the kinetic chain of prime movers, assisting muscles, antagonist/cooperating muscles, and stabilizing muscles (or groups of muscles).
Important to train core muscles which transmit forces and connects upper and lower body actions.
 Weight training safety 
· Use proper lifting techniques
· Use spotters and collars with free weights
· Be alert for injuries
· Body position = control your centre of gravity, base of support, and maintain effective body alignment
Signs of overtraining 
· Lack of progress
· Decreased performance
· Chronic fatigue
· Decreased coordination
· Chronic muscle soreness
Treatment: Add more days of recovery (rest) between workouts & more variety to your program.
4.5 a caution about natural health products and drugs
[bookmark: _GoBack]Natural health product (NHP): any product set out by the natural health product regulations in the food and drug act governed by health Canada. These products are considered safe as over-the-counter products and do not require a prescription to be sold. Most of these products are expensive and not very effective and can even cause health problems if taken improperly. The best way is to have a balanced nutrition. 
Supplements taken to speed recovery from training
· Creatine monohydrate
· Chromium picolinate
Substances taken to increase training intensity and overcome fatigue
· Amphetamines
· Caffeine
Substances taken to aid weight control and increase endurance. 
Chapter 5: Flexibility and low-back health
Flexibility: the ability of a joint to move through its full range of motion. Highly adaptable; increases with stretching and decreases with inactivity. 
5.1 Types of flexibility
Static flexibility: is the ability to assume and maintain an extended position at one end or point in a range of motion. 
Depends on the: 
· structure of the joint and 
· tightness of muscles, tendons, & ligaments
Dynamic flexibility: is the ability to move a joint through its range of motion with little resistance. 
Depends on: 
· static flexibility 
· Strength, coordination, resistance inherent in a particular movement.
*dynamic is important for daily activities and sports; however, most assessments use static since it is more researched and easier to measure. 
5.2 What determines flexibility? 
Joint structure: flexibility is determined by the structure and nature of the joint. For example hinge joints (fingers and knees) have a limited movement of backward and forward, where the ball-and-socket joints (hip) have a fuller range of motion. Can’t really be changed. 
· Major joints are surrounded by Joint capsules which are semielastic structures, composed primarily of connective tissue, that surround major joints. 
· Cartilage and synovial fluid cushion the bones and reduce friction as the joint moves. 
· Ligaments are found inside and outside the joint capsules and serve to strengthen and reinforce the joint
· Heredity plays a role in joint strength and flexibility. Gender as well. 
Muscle elasticity: Soft tissues, including skin, muscles, tendons, and ligaments, also limit the flexibility of a joint. Muscle tissue is the key to developing flexibility. The most important part of the muscle tissue for flexibility is the connective tissues since it provides elasticity, bulk, and makes up around 30% of the muscle mass. 
2 types of muscle tissues are: 
· Collagen: white fibres that provide structure and support in connective tissue. 
· Elastin: yellow fibres that make connective tissue flexible. 
· Titin: muscle filament with elastic properties. 
Muscles contain both collagen and elastins that are closely intertwined. 
When a muscle stretches the wavelike elastin fibres straighten; when the stretch is relieved, they rapidly snap back to their resting position. This temporary lengthening is called elastic elongation. If you stretch regularly the connective tissues may lengthen and your flexibility will improve. This long-term lengthening is called Plastic elongation. 
Regular stretching may contribute to flexibility by lengthening muscle fibres through the addition of contractile units called sarcomeres. 

Nervous system regulation: Proprioceptors are nerves that send information about the muscular and skeletal systems to the nervous system. They detect any change in position or force of muscle and joint, they send signals to the spine and brain, which in turn coordinate muscle action in a way that protects muscles and tendons from injury. They help control speed, strength, and coordination of muscle contraction. When a muscle is stretched (lengthened), proprioceptors detect the amount and rate in which the muscle length, which triggers a muscle contraction that resists the change in muscle length. Another signal is sent to the antagonist muscle which causes it to relax. The reflex actions depend on the force of the movement; bigger movements cause large muscle reactions. 
Proprioceptive neuromuscular facilitation (PNF) = a technique for stretching muscles that relies on neuromuscular reflexes to inhibit the stretch reflex and stimulate muscle relaxation and lengthening.
Stretching a muscle, relaxing, & then stretching it again cause the stretch receptors to become slightly less sensitive enabling the muscle to stretch farther.

5.3 benefits of flexibility 
Promotes Good Joint Health 
· slows joint deterioration and arthritis. When the muscles are tight around the joint it puts more pressure on them. 
· improves quality and ease of movement and health over the lifespan
May Prevent Low-Back Pain & Injuries
· reduces frequency & severity of injuries from daily and recreational activities
· poor flexibility increases injury risk
Other benefits
· Reduction of post exercise soreness (DOMS)
· Relief of aches & pains that may develop from stress or after prolonged sitting
· Improved body position for sports & life
· Good flexibility lets a person assume the most efficient body positions & exert force through a greater range of motion – also during “slips and falls”
· Maintenance of good posture - daily activities and repeated positions 	
· Postural habits can gradually change your body structure, & good flexibility contributes to the development of good postural habits.
· Relaxation. Studies show that flexibility exercises:
· reduce tension
· slow breathing rate
· reduce blood pressure
Assessing flexibility 
· Specific to each joint
· Most commonly used test = sit and reach
· Rates  flexibility in the muscles of the lower back and hamstrings
· Overstretching may de-stabilize the joint slightly, so may actually increase injury during subsequent activities
5.4 Creating a successful program to develop flexibility and FITT
Frequency: Health Canada recommends stretching exercises be performed 4-7 days/week.
Stretch when muscles are warm, either after a workout or after the active part of a warm-up.
Do not stretch before a high-performance activity – joints may be temporarily slightly de-stabilized
Intensity and time (duration): Stretch gradually toward tension or a notable “pulling” sensation in muscle – assess the AMOUNT of pulling.
· Hold each stretch for 15 – 30 seconds then increase pulling, some research indicates holding for a total of 30 – 60 seconds.
· Do 4 repetitions of each exercise
· Rest for 30–60 seconds between stretches
Types: 
· Static stretching = slowly stretching a muscle and holding the stretched position
· Ballistic stretching = suddenly stretching a muscle through a bouncing or swinging movement – leverage and momentum may be used to force muscle length
· Dynamic (functional) stretching = stretching by moving joints slowly through their range of motions in a controlled manner // sport actions
· Proprioceptive neuromuscular facilitation = obtaining a greater training effect by using neuromuscular reflexes; for example, contracting a muscle before it is stretched to maximize relaxation response + inhibit the stretch reflex. Temporary lengthening in the muscle as a reaction to neural reflexes
· Passive stretching = muscles are stretched by force applied by an outside source (doorframe, partner, etc.)
· Active stretching = muscles are stretched by a contraction of the opposing muscles – this contraction may not be enough to create adequate “pulling” / overload for the muscles to be trained.
· Safest technique is active static stretching, with an occasional passive assist
Making progress
· Follow guidelines, train 4-7 days/week (2-3 times/week as a minimum)
· Noticeable improvements after about 2-3 weeks
· 10-20% flexibility increases after about 2 months in many joints

5.5 Preventing and managing low-back pain
Function of the spine
· Provides structural support for the body
· Surrounds and protects the spinal cord
· Supports body weight
· Serves as attachment site for muscles, tendons, ligaments
· Allows movement of neck and back in all directions
Vertebrae
· 7 cervical vertebrae in the neck
· 12 thoracic vertebrae in the upper back
· 5 lumbar vertebrae in the lower back
· 9 vertebrae at the base of the spine fused into the sacrum and the coccyx (tailbone)
Curved arrangement of vertebrae allows for effective distribution of weight and stress (arising from forces produced through movement and support functions of upper and lower body).
· Vertebrae consist of a tubular body, a projecting  arch, and several bony processes allowing a variety of surfaces for muscle and connective tissue attachments 
· Intervertebral disks =  flat elastic disks located between adjoining vertebrae; consist of a gel- and water-filled nucleus surrounded by fibrous rings; serve as shock absorbers
· Nerve roots = base of spinal nerves that branch off the spinal cord (in pairs) 
Core muscle fitness
· Core muscles include those in the abdomen, pelvic floor, sides of the trunk, back, buttocks, hip, and pelvis.
· Core muscles stabilize the spine and help transfer force between the upper body and lower body
· Lack of core muscle fitness can create an unstable spine and stress to muscles and joints. Since you do not have the strength in your core you will use other muscles that aren’t supposed to be used which can increase chance of injury. 
· Whole body exercises and exercises using free weights or stability balls all build core muscle fitness
· Yoga, Pilates, and Stability ball exercises are all great exercises to help with core. 
Causes for back pain
· Age greater than 30 years
· Degenerative diseases (osteoporosis, arthritis)
· Family or personal history of back trauma
· Sedentary lifestyle, overweight
· Low job satisfaction, low socioeconomic status, certain occupations
· Smoking (increases spinal degeneration)
· Psychological stress or depression
· Job with high back stress
Underlying causes for back pain
· Poor muscle endurance / strength / length – especially core muscles including abdominals, hip flexors and back of thigh (hamstrings)
· Poor posture – muscle strength and length adjust to the actions required (OVERLOAD leads to adaptation of all systems)
· Poor body mechanics – techniques, leverage, actions, added weight, sudden forces, etc. 
· Excessive body weight
Preventing low-back pain
· Lose weight, stop smoking, and reduce emotional stress
· Avoid sitting, standing, or working in the same position for too long
· Manage body mechanics - sitting, lying, standing 
· Use a supportive seat (driving, sitting) and a medium-firm mattress
· Warm up thoroughly before exercise
· Progress gradually when improving strength and fitness
Physical Activity and Joint and Bone disease
Research indicates……
· Exercise can improve and preserve bone health
· Physical activity (PA) can reduce the risk of fractures
· Risk for developing osteoporosis can be reduced by doing activities to maintain bone mineral density (BMD)
· BMD can be increased at a rate of 1-2% per year (equal to average yearly loss in older persons)
· Osteoarthritis may be improved through controlled, mild to moderate activity.
Managing acute back pain (Sudden back pain usually involves tissue injury)
Symptoms: pain, muscle spasms, stiffness, and inflammation
Treatment: 
· Ice, then heat
· OTC medication (ibuprofen or naproxen)
· Very brief bed rest
· Moderate activity or light exercise
Managing chronic back pain
Considered chronic if lasts longer than 3 months
Symptoms: Stabbing or shooting pain, steady ache accompanied by stiffness, pain that is localized or that radiates to other parts of the body, tingling, loss of feeling, numbness – pressure on nerve roots may affect function of organs (bladder, etc).
Treatment: Many options, including medication, exercise, physical therapy, massage, chiropractic, acupuncture, education, and surgery
Exercises for the prevention and management of low-back pain
· Do low-back exercises (strengthening and lengthening) at least 3 days per week
· Emphasize muscular endurance and core muscles
· Do not do full range of motion spine exercises early in the morning (soft tissue is more vulnerable)
· Engage in regular endurance exercise to tone and balance muscle development and function
· Be patient and stick with your program – review body position and technique in all activities
Safe, Effective Stretching in summary
· Done to point of mild discomfort, held for 30-60 seconds, rest for same, repeat
· Pain during stretching is not a positive sign
· Post stretching soreness should be minimal and last 24 hours only
· Relax and breathe during stretching
· Stretch symmetrically
· Stretch only when warm
· Flexibility is joint specific and requires a gradual approach
· Joint flexibility is highly individual

