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Reaching Wellness through Lifestyle Management
Getting Serious About Your Health
· Before you can start changing a wellness-related behavior, you have to know that the behavior is problematic and that you can change it
· Examine your current health habits – risks and benefits – now and in the future
· Choose a “target behavior” - one isolated behavior you have selected as the object of a focused behavior change program
· Once you have chosen a target behavior, you need to know its risks and benefits for you – both now and in the future. Ask these questions:
· How is your target behavior affecting your level of wellness today?
· What diseases or conditions does this behavior place you at risk for?
· What effect would changing your behavior have on your health?
· Help may be needed to change behaviors or conditions that may be too deeply rooted or too serious for self-management 
· Identify resources and use outside help as needed
Building Motivation to Change
· Carefully examine the pros and cons of continuing your current behavior and of changing to a healthier one
· Focus on the effects that are most meaningful to you, including those that are tied to your personal identity and values
· Self-efficacy – your belief in your ability to successfully take action and perform a specific task
· Strategies for booting self-efficacy include developing an internal locus of control, using visualization and self-talk, and obtaining encouragement from supportive people
· Locus of control – the figurative “place” a person designates as the source of responsibility for the events in his or her life
· People who believe they are in control of their own lives are said to have internal locus of control
· Those who believe that factors beyond their control – heredity, friends and family, the environment, fate, luck, or other outside forces – are more important in determining the events of their lives are said to have an external locus of control
· For lifestyle management, an internal locus of control is an advantage because it reinforces motivation and commitment
· An external locus of control can sabotage efforts to change behavior
· One of the best way to boost your confidence and self-efficacy is to visualize yourself successfully engaging in a new, healthier behavior 
· You can also use self-talk, the internal dialogue you carry with yourself, to increase your confidence in your ability to change
· Social support can make a big difference in your level of motivation and your chances of success
· Perhaps you know someone who has reached the goal you are striving for, they can be a role model or mentor for you, providing information and support for your efforts
· Identify and overcome barriers to change – don’t let past failures at behavior change discourage you; they can be a great source of information you can use to boost your chances of future success
· Once you’ve listed the key barriers to change, develop a practical plan for overcoming each one
Enhancing Your Readiness to Change
· The “stages of change” model has been shown to be an effective approach to lifestyle self-management
· According to this model, you move through distinct stages as you work to change your target behavior
· Pre-contemplation – people at this stage do not think that have a problem and do not intent to change their behavior
· They may be unaware of the risks associated with their behavior or may deny them
· People in the pre-contemplation stage believe that there are more reasons or more important reasons not to change than there are reasons to change
· Contemplation – people at this stage know they have a problem and intent to take action within 6 months
· Acknowledge the benefits that behavior change will have but are also very aware of the costs of changing – to be successful, people must believe that the benefits of change outweigh the costs
· People in the contemplation stage wonder about possible courses of action but don’t know how to proceed
· Preparation – people at this stage plan to take action within a month or may already have begun to take small changes in their behavior
· Action – during the action stage, people outwardly modify their behavior and their environment
· The action stage usually requires the greatest commitment of time and energy, and people in this stage are at risk for reverting to old, unhealthy patterns of behavior
· Maintenance – people at this stage have maintained their new healthier lifestyle for at least six months. The maintenance stage can last for months or years.
· Termination – for some behaviors, a person may reach the sixth and final stage of termination
· People at this stage have exited the cycle of change and are no longer tempted to lapse back into their old behavior
Developing Skills for Change: Creating a Personalized Plan
· Once you are committed to making a change, it’s time to put together a plan of action
1. Monitor your behavior and gather data
· Keep a record of your target behavior and the circumstances surrounding it
· Record each occurrence of your behavior, noting the following:
· What the activity was
· When and where it happened
· What you were doing
· How you felt at that time
2. Analyze the data and identify patterns
· After you have collected data on the behavior, analyze the data to identify patterns
3. Be “smart” about setting goals
· Experts suggest that your goals meet the “SMART” criteria; that is, your behavior goals should be:
· Specific: avoid vague goals, state your objectives in specific terms
· Measurable: recognize that your progress will be easier to track if your goals are quantifiable, so give your goal a number. You might measure your goal in terms of time, distance, or some other amount.
· Attainable: set goals that are within your physical limits
· Realistic: manage your expectations when you set goals
· Time-frame specific: give yourself a reasonable amount of time to reach your goal, state the time frame in your behavior change plan, and set your agenda to meet the goal within the time frame
4. Devise a plan of action
· Your plan of action should include the following steps:
· Get what you need – identify campus and community resources that can help you. Get the items you need right away; waiting can delay your progress.
· Modify your environment – if there are cues in your target environment that trigger your target behavior try to control them
· Control related habits – you may have habits that contribute to your target behavior; modifying these habits can help change the behavior
· Reward yourself – giving yourself instant, real rewards for good behaviors will reinforce your efforts. Plan your reward; decide in advance what each one will be and how you will earn it.
· Involve the people around you – tell family and friends about your plan and ask them to help. To help them respond appropriately to your needs, create a specific list of dos and don’ts.
· Plan for challenges – think about situations and people that might derail your program, and develop ways to cope with them
5. Make a personal contract
· A serious personal contract – one that commits you to your word – can result in a higher chance of follow-through than a casual, off-hand promise
· Your contract should include a statement of your goal and your commitment to reaching it
· The contract should also include details, such as the following:
· The date you will start
· The steps you will take to measure your progress
· The strategies you plan to use to promote change
· The date you expect to reach your final goal
Putting Your Plan into Action
· This stage requires commitment, the resolve to stick with the plan no matter what temptations you may encounter
· Remember all the reasons you have to make the change – and that you are the boss
· Use all your strategies to make your plan work
· Make sure your environment is change-friendly, and obtain as much support and encouragement from others as possible
· Keep track of your progress and give yourself rewards
· Congratulate yourself, notice how much better you look or feel, and feel good about how far you’ve come and how you’ve gained control of your behavior
Staying With it
· Social influences – a related tap is trying to get your friends or family members to change their behavior
· The decisions to make a major change is something people come to only after intensive self-examination
· Focus on yourself. If you succeed, you may become a role model for others
· Levels of motivation and commitment – you won’t make real progress until an inner drive leads you to the stage of change at which you are ready to make a personal commitment to the goal
· If commitment is your problem, you may need to wait until the behavior you are dealing with makes your life more unhappy or unhealthy; then your desire to change it will be stronger
· Choices of techniques and level of effort – if your plan is not working as well as you thought it would, make changes where you are having the most trouble
· Stress barriers – if you’ve hit a wall in your program, look at the sources of stress in your life
· If the stress is temporary, you may want to wait until it passes before strengthen your efforts
· If the stress is ongoing, find healthy ways to manage it
· Procrastinating, rationalizing, and blaming
· Procrastinating: if you tell yourself “It’s Friday already; I might as well wait until Monday to start,” your procrastinating
· Break your plan into smaller steps that you can accomplish one day at a time
· Rationalizing: if you tell yourself “I wanted to go swimming today but wouldn’t have had time to wash my hair afterwards,” you’re making excuses
· Blaming – a way of taking your focus off the real problem and denying responsibility for your own actions
Be Fit and Well for Life
· Your first attempts at making behavior changes may never go beyond the contemplation or preparation stage
· Need to develop certain skills – intellectual, behavioral, and emotional
· Do not expect to master everything quickly and with ease – be patient with yourself and consider overall gains and improvements made during the change process
Lapses and Relapses
· 80% of people experience lapses and relapses as they make progress toward behavior chance (slowdowns and backsliding)
· Focus on your progress rather than your problems
· Falling down is normal, getting up is progress

Chapter 7
Nutritional Requirements: Components of a Healthy Diet
· Essential nutrients: substances the body must get from food because it cannot manufacture them at all or fast enough to meet its needs. These nutrients include proteins, fats, carbohydrates, vitamins, minerals, and water.
· Macronutrients: essential nutrients required by the body in large amounts (e.g. protein, fats, and carbohydrates)
· Micronutrients: essential nutrients required by the boy in minute amounts (e.g. vitamins and minerals)
· Digestion: the process of breaking down foods in the gastrointestinal tract into compounds the body can absorb
Calories
· Kilocalories: a measure of energy content in food; 1 kilocalorie represents the amount of heat needed to raise the temperature of 1 litre of water 1°C; commonly referred to as a calorie
· A person needs 2000 kilocalories a day to meet energy needs
· 1 kilocalorie contains 1000 calories
· Of the six classes of essential nutrients, three supply energy:
· Fat = 9 calories per gram
· Protein = 4 calories per gram
· Carbohydrate = 4 calories per gram
· Alcohol, although not an essential nutrient, also supplies energy, providing 7 calories per gram (1 gram equals a little less than 0.04 ounce)
Proteins – The Basis of Body Structure
· Protein: an essential nutrient that form important parts of the body’s main structures (muscle and bones) as well as blood, enzymes, hormones, and cell membranes; also provides energy
· Proteins is a compound made of amino acids that contains carbon, hydrogen, oxygen, and nitrogen
Amino Acids
· Amino acids: the building blocks of proteins
· Twenty common amino acids are found in food; nine of these are essential: histidine, isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan, and valine
Complete and Incomplete Proteins
· Individual protein sources are considered “complete” if they supply all the essential amino acids in adequate amounts and “incomplete” if they do not
· Meat, fish, poultry, eggs, milk, cheese, and soy provide complete proteins
· Plants, including legumes, grains, and nuts, are good sources of most essential amino acids, but are usually low in one or two
· Legumes: vegetables such as peas and beans that are high in fibre and are also important sources of protein

Recommended Protein Intake
· Adequate dials intake of protein for adults is 0.8 gram per kilogram of body weight, or about 50 grams of protein per day for someone who weighs 64 kg (140 pounds) and 65 grams of protein for someone who weighs 82 kg (180 pounds)
· Health Canada recommends that the amount adults eat should fall within the range of 10-30% of the total daily calorie intake
· The average Canadian adult diets includes about 16% of total daily calories as protein
Fats – Essential in Small Amounts
· Fats, also known as lipids, are the most concentrated source of energy, at 9 calories per gram
· The fats stored in your body represent usable energy, help insulate your body, and support and cushion your organs
· Fats in the diet help your body absorb fate-soluble vitamins and add flavour and texture to foods
· Two fats – linoleic and alpha linolenic acid – are key regulators of such body functions as the maintenance of blood pressure and the progress of a healthy pregnancy
Types and Sources of Fats
· Most of the fats in food are similar in comparison, generally including a molecule of glycerol (an alcohol) plus three fatty acid chains attached to it. This is called a triglyceride.
· A fat may be unsaturated, monounsaturated, polyunsaturated, or saturated
· Saturated fat – usually solid at room temperature; they are generally found in animal products and palm/coconut oils
· Monounsaturated fat – usually liquid at room temperature; olive, canola, safflower, and peanut oils
· Polyunsaturated fat – usually liquid at room temperature; corn, soybean, and cottonseed oils
Hydrogenation
· Hydrogenation: a process by which hydrogens are added to unsaturated fats, increasing the degree of saturation and turning liquid oils into solid fats. Hydrogenation produces a mixture of saturated fatty acids and standard and trans forms of unsaturated fatty acids.
· Trans fatty acid (trans fat): a type of unsaturated fatty acid produced during the process of hydrogenation; trans fats have an atypical shape that affects their chemical activity
· The more solid a hydrogenated oil is, the more saturated and trans fats it contains
Fats and Health
· Fats affect blood cholesterol levels
· Cholesterol: a waxy substance found in the blood and cells needed for cell membranes, vitamin D, and hormone synthesis
· Saturated and trans fatty acids raise blood levels of low-density lipoprotein (LDL), or “bad” cholesterol, thereby increasing a person’s risk of heart disease
· Low-density lipoprotein: blood fat that transports cholesterol to organs and tissues; excess amounts result in the accumulation of fatty deposits on artery walls
· Monounsaturated fatty acids, such as those in olive and canola oils, may also increase levels of high-density lipoprotein (HDL), or “good” cholesterol, providing even greater benefits for heart health
· High-density lipoprotein: blood fat that helps transport cholesterol out of the arteries, thereby protecting against heart disease
· Saturated fats have been found to impair the ability of HDLs to prevent inflammation of the blood vessels, as well as to reduce the ability of blood vessels to react normally to stress
· Omega-3 fatty acids: polyunsaturated fatty acids commonly found in fish oils that are beneficial to cardiovascular health
· Omega-6 fatty acids – found primarily in certain vegetable oils, especially corn, soybean, and cottonseed oils
· Fats also effect: triglyceride levels, inflammation, heart rhythm, blood pressure, and cancer risk
· Best choices = monounsaturated fats and polyunsaturated omega-3 fats
· Limit intake of saturated and trans fats
Recommended Fat Intake
· Adult men need about 17 grams per day of linoleic acid and 1.6 grams per day of alpha-linoleic acid
· Women need 12 grams of linoleic acid and 1.1 grams of alpha-linoleic acid
· About 3-4 teaspoons (15-20 grams) of vegetable oil per day will supply the essential fats
· The Acceptable Macronutrient Distribution Range for total fat is 20-35% of total calories
· AMDRs have also been set for omega-6 fatty acids (5-10%) and omega-3 fatty acids (0.6-1.2%) as port of total fat intake
Carbohydrates – An Ideal Source of Energy
· Carbohydrate: an essential nutrient; sugars, starches, and dietary fibre are all carbohydrates
· Primary function is to supply energy to body cells
· Some cells, such as those in the bran and other parts of the nervous system and in the blood, use only carbohydrates for fuel
· During high intensity exercise, muscles also get most of their energy from carbohydrates
Simple and Complex Carbohydrates
· Carbohydrates are classified into two groups: simple and complex
· Simple carbohydrates include sucrose (table sugar), fructose (fruit sugar, honey), maltose (malt sugar), and lactose (milk sugar)
· Contain 1-2 sugar units/molecule
· Found naturally in fruits and milk and are added to soft drinks, fruit drinks, candy, and sweet desserts
· Complex carbohydrates include starches and most types of dietary fibre
· Chains of many sugar molecules
· Starches are found in a variety of plants, especially grains, legumes, and tubers (potatoes and yams)
· During digestion, your body breaks down carbohydrates into simple sugar molecule, such as glucose, for absorption. The liver and muscles also take up glucose and store it in the form of a starch called glycogen.
· Glucose: a simple sugar that is the body’s basic fuel
· Glycogen: an animal starch stored in the liver and muscles
Refined Carbohydrates versus Whole Grains
· Before they are processed, all grains are whole grains, consisting of an inner layer of germ, a middle layer called endosperm, and an outer layer of bran
· During processing, the germ and bran are often removed, leaving just the starchy endosperm
· Refined carbohydrates usually retain all the calories of a whole grain but lose many of the nutrients
· Whole grains are higher than refined carbohydrates in fiber, vitamins, minerals, and other beneficial compounds
· Unrefined carbohydrates take longer to chew and digest than refined ones
· The slow digestive pace makes people feel full sooner and for a longer period, lessening the chance of overeating
· Also, a slower rise in blood glucose levels following consumption complex carbohydrates may help in the prevention and management of diabetes
· Choose foods that have a whole grain as the first item on the ingredient list on the food label (e.g. whole wheat, whole oats, brown rice, etc)
Glycemic Index and Glycemic Response
· Consumption of carbohydrates causes insulin and glucose levels in the blood to rise and fall
· Glycemic index (GI): a measure of how high and fast a particular food raises blood glucose levels
· Foods with a high glycemic index cause quick and dramatic changes in glucose levels
· Diets rich in high glycemic index foods are linked to increased risk of diabetes and heart disease
Recommended Carbohydrate Intake
· Adequate daily intake of carbohydrate = 130 grams
· Experts recommend that adults consume 45-65% of total daily calories as carbohydrate, about 225-325 grams of carbohydrate for someone consuming 2000 calories per day
· Limit on intake of added sugars (e.g. soft drinks, candy, and sweet desserts)
· Food and Nutrition Board set an AMDR for added sugars of 25% or less of total daily calories
· World Health Organization suggested a limit of 10% of total daily calories
Fiber – A Closer Look
Types of Fiber
· The Food and Nutrition Board and Health Canada have defined two types of fibre:
· Dietary fibre: non-digestible carbohydrates and lignin that are intact in plants
· Functional fibre: non-digestible carbohydrates either isolated from natural sources or synthesized; these may be added to foods and dietary supplements
· Total fibre: the amount of dietary fiber and functional fiber in the diet
· Soluble (viscous) fibre: fiber that dissolves in water or is broken down by bacteria in the large intestine
· Slows the body’s absorption of glucose and binds cholesterol-containing compounds in the intestine, lowering blood cholesterol levels and reducing the risk of cardiovascular disease
· Insoluble fibre: fibre that does not dissolve in water and is not broken down by bacteria in the large intestine
· Makes the feces bulkier and softer so they pass more quickly and easier through the intestines
· Helps prevent constipation, hemorrhoids, and diverticulitis
Sources of Dietary Fibre
· All plants contain some dietary fibre, but processing can remove it
· Fruits, legumes, oats (especially oat bran), and barley are rich in soluble fibre
· Wheat (especially wheat bran), cereals, grains, and vegetables are all good sources of insoluble fibre
· Psyllium, which is often added to cereals or used in fibre supplements and laxatives, improves intestinal health and helps control glucose and cholesterol levels
Recommended Intake of Dietary Fibre
· Men = 38 grams per day
· Women = 25 grams per day
· Canadians currently consume about 14 grams of fibre
Vitamins – Organic Micronutrients
· Vitamins: organic substances needed in small amounts to help promote and regulate chemical reactions and processes in the body
· Humans need 13 vitamins. Four are fat-soluble (A, D, E, K), and nine are water-soluble (C, and the eight B-complex vitamins: thiamin, riboflavin, niacin, vitamin B-6, folate, vitamin B-12, biotin, and pantothenic acid).
· The water-soluble vitamins are absorbed directly into the bloodstream
· Excess water-soluble vitamins are removed by the kidneys and excreted in urine
· Fat-soluble vitamins are usually carried in the blood by special proteins and are stored in the body in fat tissues rather than excreted
Functions of Vitamins
· Vitamins are critical in the production of red blood cells and the maintenance of the nervous, skeletal, and immune systems
· Antioxidants: a substance that protects against the breakdown of body constituents by free radicals; actions include binding oxygen, donating electrons to free radicals, and repairing damage to molecules
· Key vitamin antioxidants include vitamin E, vitamin C, and vitamin A
Sources of Vitamins
· Vitamins are abundant in fruits, vegetables, and grains; they are also added to some processed foods
Vitamin Deficiencies and Excesses
· If you consume too much or too little of a particular vitamin, characteristic symptoms of excess or deficiency can develop
· Vitamins commonly lacking in the Canadian diet: Vitamin A, C, B-6, and E (Table 7.3)
Minerals – Inorganic Micronutrients
· Minerals: inorganic compounds needed in small amounts for regulation, growth, and maintenance of body tissues and functions
· There are about 17 essential mineral:
· The major minerals, those that the body needs in amounts exceeding 100 milligrams per day, include calcium, phosphorus, magnesium, sodium, potassium, and chloride
· The essential trace minerals, those that you need in minute amounts, include copper, fluoride, iodine, iron, selenium, and zinc
· If you consume too much or too little of a particular mineral. Characteristic symptoms of excess or deficiency can develop
· The minerals most lacking in the Canadian diet are iron, calcium, magnesium, and potassium (Table 7.4)
· Iron deficiency can cause anemia and low calcium intake is linked to osteoporosis
· Anemia: a deficiency in the oxygen-carrying material in the red blood cells
· Osteoporosis: a condition in which the bones become thin and brittle and break easily
Water – Vital but Often Ignored
· The human body is composed of about 60% water; you can only live a few days without water
· The foods and fluids you consume provide 80-90% of your daily water intake; the remainder is generated through metabolism
· Adequate fluid intake to maintain hydration:
· Men need to consume about 3.7 total litres of water, with 3.0 litres (about) 13 cups coming from beverages
· Women need to consume about 2.7 total litres, with 2.2 litres (about 9 cups) coming from beverages
· Drink in response to thirst; consume extra fluids for heavy exercise
Other Substances in Food
Antioxidants
· When the body uses oxygen or breaks down certain fats or proteins as a normal aprt of metabolism, it gives rise to substances called free radicals
· Free radicals: an electron-seeking compound that can react with fats, proteins, and DNA, damaging cell membranes and mutating genes in its search for electrons; produced through chemical reactions in the body and by exposure to environmental factors such as sunlight and tobacco smoke
· Many fruits and vegetables are rich in antioxidants such as vitamin C, vitamin E, selenium, and carotenoids
Phytochemicals
· Phytochemical: a naturally occurring substance found in plant foods that may help prevent and treat chronic diseases such as heart disease and cancer; phyto means plant
· Certain substances found in soy foods may help lower cholesterol levels
· Cruciferous vegetables: vegetables of the cabbage family, including cabbage, broccoli, Brussel sprouts, kale, and cauliflower
· Allyl sulfides, a group of chemicals found in garlic and onions, appear to boost the activity of cancer-fighting immune cells
· Fruits and vegetables are rich in phytochemicals (e.g. spinach, garlic, broccoli, blueberries, nuts, etc.)
Nutritional Guidelines: Planning Your Diet
· Dietary reference intakes (DRIs): standards for nutrient intake designed to prevent nutritional deficiencies and reduce the risk of chronic disease
· Canada’s food guide: a food-group plan that provides practical advice to ensure a balanced intake of the essential nutrients
Dietary Reference Intakes (DRIs)
· Set by the Food and Nutrition Board of the National Academy of Sciences and Health Canada
· Recommended dietary allowances (RDA): amounts of certain nutrients considered adequate to prevent deficiencies in most healthy people; will eventually be replaced by the dietary reference intakes (DRIs)
· The tolerable upper intake level (UL) sets the maximum daily intake by a healthy person that is unlikely to cause health problems
· Example of calcium recommendations for an 18-year-old woman: RDA = 1300 mg/day, UL = 2500 mg/day
Daily Values
· Daily values: a simplified version of the RDAs used on food labels; also included are values for nutrients with no established RDA
· Represent appropriate intake levels for a 2000-calorie diet
Should You Take Supplements?
· The Food and Nutrition Board recommends supplements only for certain groups:
· Women who are capable of becoming pregnant should take 400 g per day of folic acid. This will reduce the risk of neural food defects. Can be found in enriched breads, rice, noodles, and other grain products, as well as leafy green vegetables, legumes, oranges, and strawberries.
· People over age 50 should consume foods fortified with vitamin B-12, B-12 supplements, or both to meet the majority of the DRI of 2.4 mg of B-12 daily
· Vitamin C for smokers
· Iron for pre-menopausal women
· Vitamin D for older adults, people with dark skin, and people exposed to little sunlight
· Vitamin K for newborns (administered medically)
· People with certain special health concerns
· Beware of “prepared”, convenience supplements – compare nutritional value to amount of refining and marketing – power bars, nutrient drinks, designer waters, etc.
· Review additives, cost, accuracy of labeling – some studies show calories and fat misrepresent on labels
Canada’s Food Guide
	Grain Products (3-8 Servings)
· Usually low in fat and rich in complex carbohydrates, dietary fibre, and many vitamins, and minerals
· A single serving is the equivalent of the following:
· 1 slice of bread, 1 muffin
· 30g of ready-to-eat cereal
· ½ cup of cooked rice or pasta
· For maximum nutrition, choose half of these servings per day from whole grains, such as whole-wheat bread, high-fibre cereal, whole-wheat pasta, and brown rice
Fruits and Vegetables (4-10 Servings)
· Rich in carbohydrates, dietary fibre, vitamin A, vitamin C, folate, magnesium, and other nutrients
· Low in fat (both) and sodium (fruits)
· A serving of vegetables is equivalent to the following:
· 1 cup raw leafy vegetables
· 1 medium sized fruit or vegetable
· ½ cup fruit or vegetable juice
· Fruits and vegetables vary in the nutrients they provide so it is important to consume a variety of types to obtain maximum nutrition
Milk and Alternatives (2-4 Servings)
· High in protein, carbohydrate, calcium, riboflavin, and vitamin D
· To limit the fat in your diet, choose servings of low-fat or non-fat items from this group:
· 1 cup milk
· 50 g of block cheese
· 2 slices of processed cheese
· The number of servings per day is dependent upon your age and health status
Meat and Alternatives (2-3 Servings)
· Provides protein, niacin, iron, vitamin B-6, zinc, and thiamin; the animal foods also provide vitamin B-12
· Single serving for this food group:
· 50-100 g cooked lean meat, poultry, or fish
· ½ cup of drained can tuna contains about 75 g
· Non-meat foods equivalent to 30 g of lean meat: ½ cup cooked dry beans, 1 egg, 2 tbsp. peanut butter
· To limit intake of fat and saturated fat, choose lean cuts of meats and skinless poultry, eat nuts and seeds in moderation, and watch your serving size carefully
· Choose at least one serving of plant proteins such as black beans, lentils or tofu every day
Other Foods
· Includes foods such as oils and sugars that are not found on the food guide
· Health Canada suggests consuming products from this group in moderation
· Foods in this group tend to be higher in fat and calorie content
The Vegetarian Alternative
Types of Vegetarian Diets
· Vegans – eat only plant foods
· Lacto-vegetarians – eat plant foods and dairy products
· Lacto-ovo-vegetarians – eat plant foods, dairy products, and eggs
· Partial vegetarians, semi-vegetarians, or pesco-vegetarians – eat plant foods, dairy products, eggs, and usually a small selection of poultry, fish and other seafood 
· Vegetarians tend to be:
· Lower in saturated fat and cholesterol
· Higher in complex carbohydrates, fiber, folate, vitamins C and E, carotenoids, and phytochemicals

A Food Guide for Vegetarians
· My Food Guide, Vegetarian Food Guide Pyramid, etc. can be used for dietary planning
· Nutrients of concern for vegetarians include:
· Vitamin B-12, Vitamin D, Calcium, Iron, and Zinc
Dietary Challenges for Special Population Groups
Children and Teenagers
· Provide variety for younger kids
· Allowing children to help prepare meals is another good way to encourage good eating habits
Women
· Women need to focus on nutrient dense-foods
· Two nutrients of special concern are calcium and iron, minerals which many women fail to meet the DRIs
Men
· Men should use the Food Guide as a basis for their overall diet and focus on increasing their consumption of fruits, vegetables, and grains to obtain vitamins, minerals, dietary fibre, and phytochemicals 
University/College Students
· Foods that are convenient for university students are not always the healthiest choices
Older Adults
· Must consume nutrient-dense foods to meet their nutritional requirements
· Foods fortified with vitamin B-12 and/or B-12 supplements are recommended for people over the age of 50
Athletes
· Energy intake – adequate calories and nutrients
· Carbohydrates – 60-65% of total daily calories for most athletes, up to 70% for endurance athletes
· Protein (grams per day per kilogram of body weight) 
· Endurance athletes – 1.2-1.4 grams/kg
· Heavy strength training + weight – 1.6-1.7 grams/kg
· Fluid – remain hydrated
· 400-600 ml of fluid 2 hours before strenuous event
· 150-350 ml every 15-20 minutes during exercise
· Replace fluids after event (check body weight)
People with Special Health Concerns
· If you have a health problem or concern that may require a special diet, discuss your situation with a physician or registered dietitian
Nutritional Planning: Making Informed Choices About Food
Reading Food Labels
· Read labels carefully and regularly to learn more about and compare foods
· Research has shown that people who read nutrition labels eat less fat
Reading Dietary Supplements
· Include vitamins, minerals, amino acids, herbs, enzymes, and other compounds
· They contain powerful bioactive chemicals that have the potential for harm
· Not regulated the way drugs are by the FDA in terms of testing and manufacture
· May interact with prescription and over-the-counter drugs and supplements
Food Additives
· Some 2800 substances are intentionally added to foods for one or more of the following reasons: 
1. To maintain or improve nutritional quality
2. To maintain freshness
3. To help in processing or preparation
4. To alter taste or appearance
· Most widely used are sugar, salt (need ½ tsp./day or less), corn syrup. Others include citric acid, baking soda, vegetable colors, mustard, and pepper 
· Two additives that are occasionally used in higher quantities are sulfites, used to keep vegetables from turning brown, and monosodium glutamate (MSG), used as a flavor enhancer
· Monosodium glutamate (MSG) – causes some people to experience episodes of sweating and increased blood pressure, headaches
· Sulfites – cause severe reactions in some people (hot dogs, beer, etc.)
Foodborne Illness
· Most cases of foodborne illness are caused by pathogens, disease-causing microorganisms that contaminate food, usually from improper handling
· Specific dangers for: poultry, meat, water, eggs, vegetables, shellfish, lunch meats, sausages, hot dogs, etc.
· You can’t always tell by taste, smell, or sight whether a food is contaminated
· To prevent foodborne illness, select, handle, cook, clean up after, and store foods in ways that prevent microorganisms form spreading and multiplying
· Cook foods to an appropriate temperature
· Keep hot foods hot and cold foods cold
Irradiated Foods – A Technique of Biotechnology
· Food irradiation: the treatment of foods with gamma rays, X rays, or high-voltage electrons to kill potentially harmful pathogens and increase shelf life
Organic Foods – Stricter Standards for a Booming Industry
· Organic: a designation applied to foods grown and produced according to strict guidelines limiting the use of pesticides, non-organic ingredients, hormones, antibiotics, genetic engineering, irradiation, and other practices
· Organic foods tend to have lower levels of pesticide residues than conventionally grown crops
A Personal Plan: Applying Nutritional Principles
· Asses your current diet
· Set goals for change
· Review and adjust your plans and actions – try additions and substitutions to bring your current diet closer to your goals
· Plan ahead for regular and challenging situations

Chapter 8
Healthy Body Weight - an elusive goal
Canadian Community Healthy Survey
· 34% of Canadians are overweight
· 2% of Canadians are underweight
· 9% gain in obesity over past 25 years
National Institutes of Health (U.S.) report
· More than 60% of U.S. adults are overweight
· More than 30% of U.S. adults are obese
· Obesity has doubled since 1960
· At current rates, all American adults will be overweight by 2030
Overweight and Obesity
· Overweight – characterized by a body weight that falls above the range associated with minimum mortality; weighing 10% or more over recommended weight or having a BMI over 25
· Obesity – severely overweight, with an excess of body fat; weighing 20% or more over recommended weight or having a BMI over 30
· $2 billion/year spent treating obesity-related health problems in Canada
Health Implications of Overweight and Obesity
· 33% rise in type 2 diabetes
· Inactivity and overweight account for more than 21,000 premature deaths annually in Canada
· Obesity is one of six major controllable risk factors for heart disease
· Increased risk for:
· All forms of cardiovascular disease, hypertension, cancer, diabetes, gallbladder disease, respiratory problems, joint problems, impaired immune function, and sleep disorders
· A weight loss of just 5-10% in obese individuals can reduce the risk of weight-related conditions and increase life expectancy
Can Someone be Overfat and Fit?
· The general answer is yes
· Research at the Cooper Institute finds those that are fit (based on cardiovascular testing) have a lower morality risk than those who are unfit, even if overweight or obese
Factors Contributing to Excess Body Fat
· Several factors determine body weight and composition. These factors can be grouped into genetic, physiological, lifestyle, and psychological factors.
Genetic Factors
· Genetic contribution to obesity varies widely, from about 25-40% of an individual’s body fat
· Genes can influence body size and shape, body fat distribution, and metabolic rate
· Genetic factors may also effect the ease with which weight is gained and as a result of overeating and where on the body extra weight is added
· If both parents are overweight, their children have an 80% chance of being obese; children with one obese parent face a 40% risk of becoming obese
· Hereditary influences must be balanced against and controlled by managing the contribution of environmental factors
· The tendency to develop obesity may be inherited, but the expression of this tendency is affected by environmental factors
Physiological Factors
	Metabolism and Energy Balance
· Metabolism is the sum of all the vital processes by which food energy and nutrients are made available to and used by the body
· Resting metabolic rate (RMR): the energy required (in calories) to maintain vital body functions, including respiration, heart rate, body temperature, and blood pressure, while the body is at rest
· The largest component of metabolism
· RMR accounts for 65-70% of daily energy expenditure. The energy required to digest food accounts for an additional  10% of daily energy expenditure. The remaining 20-30% is expended during physical activity.
· Men, who have a higher proportion of muscle mass than women, have a higher RMR (muscles tissue is more metabolically active than fat)
· A higher RMR means that a person burns more calories while at rest and can therefore take in more calories without gaining weight
· The energy balance equation is the key to weight management
· If you burn the same amount of energy as you take in (a neutral [isocaloric] energy balance), your weight remains constant
· If you consume more calories than you expend (a positive energy balance), your weight increases
· If you burn more calories than you consume (a negative energy balance), your weight decreases
Hormones
· Hormones clearly play a role in the accumulation of body fat, especially for females
· Hormonal changes at puberty, during pregnancy, and at menopause contribute to the amount and location of fat accumulation
· One hormone thought to be linked to obesity is leptin 
· Secreted by the body’s fat cells, leptin is carried to the brain, where it appears to let the brain know how big or small the body’s fat stores are
· With this information, the brain can regulate appetite and metabolic rate accordingly
· Weight cycling or “yo-yo” dieting may affect RMR, but weight loss is still a health benefit
Lifestyle Factors
	Eating
· Research has found that people underestimate portion sizes by as much as 25%, or about 600 calories per day
· People tend to overestimate their actual calorie expenditure and activity level – studies show as much as 40-50% unintended exaggeration
· Compared to 1991, Canadian now…
· Consume 400 more calories per day
· Consume 50 g more refined and simple carbohydrates per day
· Eat out more often – Canadians eat in restaurants about 300x per year (average: 5.75 times/week)
· Eat + CHO, ++fat = protein, larger portions, + sugar
Physical Activity
· One study found that 60% of the incidence of overweight can be linked to excessive television viewing
· Canadian activity level has declined by approximately 200-400 calories/day
· Physical activity levels have declined; on average, American spend
· 15 minutes per day exercising
· 170 minutes per day watching TV and movies
Psychological Factors
· Eating can provide a powerful distraction from difficult feelings. It can be used to combat low moods, low energy levels, and low self-esteem.
· Binge eating: a pattern of eating in which normal food consumption is interrupted by episodes of high consumption
· More women tend to be obese at lower income levels while more men are obese at higher income levels
· Cultural and family influences form established eating patterns and can be difficult to recognize and change (e.g. symbol of love and caring, integral part of social gatherings and celebrations)



Adopting a Healthy Lifestyle for Successful Weight Management
Diet and Eating Habits
	Total Calories
· 1600 calories: many smaller, sedentary women and some older adults
· 2800 calories: teenage boys, many active men, and some very active women
· Choose an appropriate energy intake to match your activity level. Include other factors (heredity, age, fitness level, etc.)
Portion Sizes
· Limiting portion sizes to those recommended in the Food Guide is critical for weight management
· To help keep energy intake moderate; measure portions at home and read food labels
Energy (calorie) Density
· Energy density – the number of calories per ounce or gram of weight in a food
· Foods that are low in energy density have more volume and bulk – that is, they are relatively heavy but have few calories (e.g. vegetables, fruits, high fibre foods, etc.)
Evaluating Fat and Sugar Substitutes
	Fat Calories
· Are more easily converted to body fat
· Some people are “low fat burners” (convert more dietary fat to body fat)
· Verify if “fat free” / “reduced fat” foods are actually lower in calories – many are not, and fat substitutes may have unpleasant side effects
· Keep total fat intake moderate, and limit intake of saturated and trans fats
· Many people tend to eat more when choosing a low fat diet (compensation for lower calorie intake)
Carbohydrates
· Emphasise whole grains, vegetables, fruits, and other high-fibre foods
· Limit consumption of foods in refined carbohydrates, added sugars, and easily digestible starch – cause blood sugar and hunger fluctuations, increase risk of CVD, diabetes
· Beware of sugar substitutes – do they reduce overall calorie intake? How many chemical additives are you consuming?

Protein 
· Meet normal requirements of total daily grams of protein based on body weight (0.8 g/kg) or elevated endurance needs (e.g. 1 g/kg, 1.2 g/kg)
· Consider nutrient needs compared to overall calorie intake
· Food high in protein are often high in fat
Eating Habits
· Important to weight management is eating small, frequent meals – four or five meals per day including breakfast and snacks – on a regular schedule
· Skipping meals leads to excessive hunger; feeling of deprivation, and increased vulnerability to binge eating or snacking
· Establish a regular pattern of eating, and set some rules governing food choices
· Practice a moderate approach to food selection
· Consume foods with high nutrient density and low energy density for weight and nutritional management
Physical Activity and Exercise
	Physical Activity
· Increase physical activity to at least 30 minutes per day
· To lose weight or maintain weight loss, 60-90 + minutes per day is recommended
· Add activity to routine tasks – use stairs, walk
· Add at least 150 minutes of activity/week
Exercise
· Cardiovascular endurance exercise burns more calories compared to other forms of exercise
· Calories are burned during the exercise period and during the recovery period
· Compare calories burned in high vs. low intensity, considering psychological and physiological factors
· Resistance training builds muscle mass, and more muscle translates into a higher metabolic rate
· High intensity exercise:
· Burns more calories/min (including recovery period)
· May burn more calories overall, but usually performed for fewer minutes
· May not be as substantial as moderate intensity exercise over time (motivation, enjoyment, etc.)
· Injury risk increased (more stress on musculoskeletal and other physiological systems)
· Exercise intensity: recommendations
· Health Canada suggests 30 + minutes of moderate-intensity activity most days
· World Health Organization suggests 60 minutes of moderate physical activity per day
· Low intensity: more energy burned from fat
· High-intensity: more energy burned overall
Thoughts and Emotions
· People with low self-esteem mentally compare the actual self to an internally held picture of the “ideal self”, an image based on perfectionistic goals and beliefs about how they and others should be
· Realistic “self-talk” (ongoing and self-evaluative internal dialogue), beliefs, goals, and effective problem-solving skills can be more accurate and positively motivating compared to unrealistic idealizing
Coping Strategies
· Some people use eating as a way to cope
· Those who overeat might use food to alleviate loneliness or to serve as a pickup for fatigue, as an antidote to boredom, or as a distraction to problems
· Analyze your eating habits to determine if you are using food appropriately
· Develop adequate and appropriate strategies for dealing with stress
· See a counselor or psychologist for help with problems that cannot be solved with food
Approaches to Overcoming a Weight Problem
Doing it Yourself
· Don’t try to lose more than 0.25 – 1 kg per week
· 7700 calories corresponds to 1 kg of body weight (3500 calories = 1 pound)
· A daily negative energy balance of 250-1000 calories corresponds to 0.25 – 1 kg per work of weight loss (0.5 – 2 lb)
· Combine cuts in calorie intake with physical activity to develop sustainable, effective lifestyle changes
· Physical activity is a critical component of healthy weight management 
· Choosing lifestyle strategies that you can maintain over the long-term: only 10-15% of people who lose weight are able to maintain it over time
Diet Books
· Here are some guidelines for evaluating and choosing a diet book:
1. Reject books that advocate an unbalanced way of eating, such as high-carbohydrate-only diet or high-protein diets
2. Reject books that claim to be based on a “scientific breakthrough” or to have the “secret” to success
3. Reject books that use gimmicks, like matching eating to blood type, combining foods in special ways to achieve weight loss, rotating levels of calories, etc.
4. Reject books that promise quick weight loss or that limit the selection of foods
5. Accept books that advocate a balanced approach to diet plus exercise and sound nutrition advice
Popular Diet Plans
· Any diet that cuts calories causes weight loss – but the method may not be healthy
· Low-carbohydrate diets have not been proven safe over the long-term – high fat or high protein diets may lead to heart disease
· Low-fat diets should focus on nutrient dense foods, especially whole-grains, fruits, and vegetables
· Motivation and sustainability are key to long-term success and health improvements
· Diets with many restrictions are hard to sustain and have high drop-out rates
· It is vital to learn and practice realistic/authentic:
· Food choices
· Eating habits
· Portion control habits
· These must become part of normal, everyday life rather than temporary, goal-driven “projects”
· People who have been successful at long-term weight loss track food intake and engage in 60 or more minutes of physical activity per day
Dietary Supplements and Diet Aids
· Dietary supplements are subject to fewer regulations than over-the-counter medications – ingredients and purity are variable; they have not been proven safe and effective by scientific studies
· More than half of advertisements for weight-loss products make representations that are likely to be false
Weight-Loss Programs
	Non-commercial Weight-Loss Programs
· Non-commercial programs such as TOPS (Take Off Pounds Sensibly) mainly provide group support
· Partnership for Healthy Weight Management – good source of information to compare features of weight loss programs and assess their results
Commercial Weight-Loss Programs
· Commercial programs such as Weight Watchers and Jenny Craig, typically provide group support, nutrition education, physical activity recommendations, and behavior modification advice
· A responsible and safe weight-loss program should have the following features:
1. The recommended diet should be safe and balanced, include all food groups, and meet the DRIs for all nutrients
2. The program should promote slow, steady weight loss averaging 0.25 – 1 kg per week
3. If a participant plans to lose more than 10 kilograms, has any health problems, or is taking medication on a regular basis, physician evaluation and monitoring should be recommended
4. The program should include plans for weight maintenance after the weight loss phase is over
5. The program should provide information on all fees and costs, including those of supplements and pre-packaged foods, as well as data on risks and expected outcomes of participating in the program
Prescription Drugs
· For medicine to cause weight-loss, it must reduce energy consumption, increase energy expenditure, and/or interfere with energy absorption
· The medications most often prescribed for weight loss are appetite suppressants that reduce feelings of hunger or increase feelings of fullness
· Usually work by increasing levels of catecholamine or serotonin, two brain chemicals that affect mood and appetite
· Another medication approved for long-term use in reducing obesity is orlistat (Xenical), which lowers calorie consumption by blocking fat absorption in the intestines; it prevents about 30% of the fat in food from being digested
· Prescription weight-loss drugs are recommended only for people:
· With a BMI over 30
· Unable to lose weight with lifestyle changes
· Balance between risks from drugs and risks from chronic obesity
Surgery
· Surgical intervention may be recommended for some people who have a BMI of 40 or higher or who are 100 or more pounds overweight
· Gastric bypass surgery modifies the gastrointestinal tract by changing the size of the stomach or how the intestine drains, restricting the amount of food that can be eaten
· Surgery has a high rate of complications but must offer a lower health risk than current obese state
· Weight loss from surgery generally ranges between 40% and 70% of total body weight over the course of a year
Psychological Help
· When concern about body weight and shape have developed into an eating disorder, professional help is recommended
Body Image
· Body image: the mental representation a person holds about her or his body at a given moment in time, consisting of perceptions, images, thoughts, attitudes, and emotions about the body
· Media images are linked to negative body image for males and females
· Different cultures and generations have different ideas of the “ideal” body type
Severe Body Image Problems
· Poor body image can cause significant psychological distress
· When dissatisfaction becomes extreme, the condition is called body dysmorphic disorder (BDD)
· Complaints often focusing on slight “flaws” of the face or head – things that are not obvious to others
· Individuals with BDD may spend hours every day thinking about their defect and looking at themselves in mirrors
· BDD is related to obsessive-compulsive disorder and can lead to depression, social phobia, and suicide if left untreated
· Medication and psychotherapy can help people with BDD
· Muscle dysmorphia – a disorder experienced by some body builders in which they see themselves as small and out of shape despite being very muscular
Acceptance and Change
· Most North Americans are unhappy with some aspect of their appearance
· Knowing when the limits to healthy change have been reached – and learning to accept those limits – is crucial for overall wellness
· Small amounts of weight loss can significantly reduce health risks

Eating Disorders
· Eating disorder: a serious disturbance in eating patterns or eating-related behaviour, characterized by a negative body image and concerns about body weight or body fat
· Affect significantly more females than males
· The major eating disorders are anorexia nervosa, bulimia nervosa, and binge-eating disorder
Anorexia Nervosa
· Anorexia nervosa: an eating disorder characterized by a refusal to maintain body weight at a minimally healthy level and an intense fear of gaining weight or become fat; self-starvation
· Their body image is distorted so that even when thin, they think they are fat
· They also commonly use vigorous and prolonged physical activity to reduce body weight
· People with anorexia are typically introverted, emotionally reserved, and socially insecure
· Anorexia nervosa has been linked to a variety of severe medical complications, muscle wasting, heart damage, including death
Bulimia Nervosa
· Bulimia nervosa: an eating disorder characterised by recurrent episodes of binge eating and then purging to prevent weight gain
· Purging: the use of vomiting, laxatives, excessive exercise, restrictive dieting, enemas, diuretics, or diet pills to compensate for food that has eaten and that the person fears will produce weight gain 
· Begins in early adolescence (11-12 years) or adulthood (40-60 years)
· During a binge, a bulimic person may consume anywhere from 1000 to 60,000 calories. This is followed by an attempt to get rid of the food by purging, usually by vomiting or using laxatives or diuretics.
· Weight may fluctuate somewhat, no great losses
· Binge-purge cycles place tremendous stress on the body, including acid damage to the mouth and teeth
Binge-Eating Disorder
· Binge-eating disorder: an eating disorder characterized by binge eating and a lack of control over eating behaviour in general
· Common eating patterns are eating more rapidly than normal, eating until uncomfortably full, eating when not hungry, and preferring to eat alone
· Uncontrolled eating is usually followed by weight gain and feelings of guilt, shame, and depression
Treating Eating Disorders
· The treatment of eating disorders must address both problematic eating behaviours and the misuse of food to manage stress and emotions
· Treatment for anorexia first involves averting a medical crisis by restoring adequate body weight; then the psychological aspects of the disorder can be addressed
· The treatment of bulimia or binge-eating disorder involves first stabilizing the eating patterns, then identifying and changing the patterns of thinking that lead to disordered eating
· Treatment usually involves a combination psychotherapy, medication, and medical management
Creating an Individual Weight-Management Plan
· Asses your motivation and commitment
· Set reasonable goals
· Increase your level of physical activity – exercise habits are critical for long-term success
· Behavior change: better diet and eating habits
Asses Your Current Energy Balance
· To lose one pound, you must create a negative energy balance of 3500 calories
· To lose 0.25 kg (~ 1/2 pounds) per week requires a negative daily energy balance of 250 calories
· To lose 1 kg (~ 2 pounds) per week requires a negative daily energy balance of 1000 calories
Put Your Plan into Action
· Write daily – increases commitment and encouragement by recording details, strategies, and progress
· Get others to help – habits, foods, and motivation
· Think positively – setbacks are a normal part of change







Chapter 1: Part 1
Wellness: The New Health Goal
· Health: the overall condition of body or mind and the presence or absence of illness or injury
· Health-or some aspects of it- can be determined or influenced by factors beyond your control, such as your genes, age, and family history
· Wellness: optimal health and vitality, encompassing the six dimensions of well-being
· Wellness is largely determined by the decisions you make about how you live
· Enhanced wellness, therefore, involves making conscious decisions to control risk factors that contribute to disease or injury
· Age and family history are risk factors you cannot control. Behaviors such as smoking, exercise, and eating a healthy diet are well within your control.
The Dimensions of Wellness
· Experts have defined six dimensions of wellness:
· Physical
· Emotional
· Intellectual
· Interpersonal
· Spiritual 
· environmental
· Each dimension of wellness affects the others. Further, the process of achieving wellness is constant and dynamic, involving change and growth. Ignoring any dimensions of wellness can have harmful effects on your life.
Physical Wellness
· Your physical wellness includes not just your body’s overall condition and the absence of disease but your fitness level and your ability to care for yourself
· The higher your fitness level, the higher your level of physical wellness will be
· To achieve optimal physical wellness, you need to make choices that will help you avoid illnesses and disease
Emotional Wellness
· Reflects your ability to understand and deal with your feelings
· Emotional wellness involves attending to your own thoughts and feelings, monitoring your reactions, and identifying obstacles to emotional stability

Intellectual Wellness
· Those who enjoy intellectual (or mental) wellness constantly challenge their minds
· An active mind is essential to wellness because it detects problems, find solutions, and directs behavior
· These people never stop learning; they continue to learn new things throughout their lifetime
· They seek out and relish new experiences and challenges
Interpersonal Wellness
· Defined by your ability to develop and maintain satisfying and supportive relationships
· Such relationships are essential to physical and emotional health
· Social wellness requires participating in and contributing to your community, country, and world
Spiritual Wellness
· To enjoy spiritual health is to possess a set of guiding beliefs, principles, or values that give meaning and purpose to your life, especially during difficult times
· The spiritually well person focuses on the positive aspects of life and finds spirituality to be an antidote for negative feelings such as cynicism, anger, and pessimism
· Many people find meaning and purpose in their lives on their own – through nature, art, meditation, political action, or good works – or with their loved ones
Environmental Wellness
· Defined by your livability of your surroundings
· Personal health depends on the health of the planet – from the safety of the food supply to the degree of violence in society
· Your physical wellness either supports your wellness or diminishes it
Other Aspects of Wellness
· Occupational wellness refers to the level of happiness and fulfillment you gain through your work
· An occupationally well person truly likes his or her work, feels a connection with others in the workplace, and has opportunities to learn and be challenged
· Other aspects of occupational wellness include enjoyable work, job satisfaction, and recognition from managers and colleagues
· To achieve occupational wellness, set career goals that reflect your personal values
· Financial wellness refers to your ability to live within your means and manage your money in a way that gives you peace of mind
· It includes balancing your income and expenditures, staying out of debt, saving for the future, and understanding your emotions about money
New Opportunities, New Responsibilities
· Infectious disease: a disease that can spread from one person to another; caused by microorganisms such as bacteria and viruses
· Leading causes of death a century ago
· Medical and social situation now provides improved prevention, health education, and treatment
· Chronic disease: a disease that develops and continues over a long period of time; usually caused by a variety of factors, including lifestyle factors
· The leading causes of death today
· People do have some control over whether they develop chronic diseases
· People make choices every day that either increase or decrease their risks for such disease. These lifestyle choices include behaviours such as exercise, smoking, and alcohol use.
· More time watching TV = increased risk of obesity and diabetes
· Cigarette smoking = increased risk of lung cancer
· Low intake of fruits and vegetables leads to increased risk of heart disease
· Fewer healthy behaviours increase the risk of heart disease
National Wellness Goals
· The Action Statement for Health Promotion (1996) refocused attention onto the need for Canadians to value health. The statement recognized seven specific strategies for development were outlined:
1. Health promotion addresses health issues in context. It recognized that many individual, social, and environmental factors interact to influence health. It searches for ways to explain how these factors interact in order to plan and act for the greatest health gain.
2. Health promotion supports a holistic approach that recognized and includes the physical, mental, social, ecological, cultural, and spiritual aspects of health
3. Health promotion requires long-term perspective. It takes time to create awareness and build understanding of health determinants.
4. Health promotion supports a balance between centralized and decentralized decision-making on policies that affect people where we live, work, and play,
5. Health promotion is multisectoral. While program initiatives often originate in the health sector, little can be done to change unhealthy living conditions and improve lifestyles without the support of other people, organizations, and policy sectors.
6. Health promotion draws on knowledge from a variety of sources. It depends on formal knowledge from the social, economic, political, medical, and environmental sciences. It also depends on the experiential knowledge of people.
7. Health promotion emphasized public accountability. Those providing health promotion activities need to be accountable and to be able to expect the same commitment from other individuals and organizations.
· The Canadian government identified goals and objectives in an effort to increase physical activity levels by 10% in the year 2010
Behaviours That Contribute to Wellness
	Be Physically Active
· The human body is designed to work best when it is active
· Physical fitness: a set of physical attributes that allows the body to respond or adapt to the demands and stress of physical effort
· Sedentary: physically inactive; literally “sitting”
· 69% of Canadians’ waking hours spent in sedentary pursuits
Choose a Healthy Diet
· Many Canadians have a diet that is too high in calories, unhealthy fats, and added sugars, and too low in fibre, complex carbohydrates, fruits, and vegetables
· A healthy diet promotes wellness in both the short and long term. It provides necessary nutrients and sufficient energy without also providing too much of the dietary substances linked to disease.
Maintain a Healthy Body Weight
· Overweight and obesity are strongly associated with a number of disabling and potentially fatal conditions and diseases, including heart disease, cancer, and type 2 diabetes
· Maintaining a healthy body weight requires a lifelong commitment to regular exercise, a healthy diet, and effective stress management
Manage Stress Effectively
· Many people cope with stress by eating, drinking, or smoking too much
· In the short-term, inappropriate stress management can lead to fatigue, sleep disturbances, and other unpleasant systems
· Over long periods of time, poor management of stress can lead to less efficient functioning of the immune system and increased susceptibility to disease

Avoid Tobacco and Drug Use and Limit Alcohol Consumption
· Tobacco use is a risk factor for many of the leading causes of death among Canadians
· Today, with over 20% of the Canadian population smoking, lung cancer is the most common cause of cancer death among both men and women and one of the leading causes of death overall
· Certain forms of alcohol consumption can be linked to shortened lifespan and even death
· Alcohol or drug intoxication is an especially notable factor in the death and disability of young people, particularly through unintentional injuries
· Unintentional injuries: an injury that occurs without harm being intended (such as drowning and car crashes caused by drunk driving)
Protect Yourself from Disease and Injury
· The most effective way of dealing with disease and injury is to prevent them
· Many of these lifestyle strategies discussed here help protect you against chronic illnesses
The Role of Other Factors of Wellness
· Heredity, the environment, and adequate health care are other important influences on health
· These factors can interact in ways that raise of lower the quality of a person’s life and the risk of developing particular diseases
· In many cases, behaviour can tip the balance toward health even if heredity or environment is a negative factor

Chapter 11

· Cardiovascular disease: a collective term for various diseases of the heart and blood vessels
· CVD is the leading cause of death in Canada; one third of all Canadians will die from CVD
· Too many Canadians are overweight and sedentary, smoke cigarettes, manage stress ineffectively, have uncontrolled high blood pressure of high cholesterol levels, and don’t know the signs of CVD
· Not all risk factors for CVD are controllable – some people have an inherited tendency toward high cholesterol levels, for example – but many are within the control of the individual


Major Forms of Cardiovascular Disease
Atherosclerosis
· Atherosclerosis: a form of CVD in which the inner layers of artery walls are made thick and irregular by plaque deposits; arteries become narrowed, and blood supply is reduced
· The process begins when the cells lining the arteries (endothelial cells) become damaged, often through a combination of factors such as smoking, high blood pressure, and deposits of oxidized LDL particles
· The body’s response to this damage results in inflammation and changes in the artery lining
· Deposits, called plaques, accumulate on artery walls; the arteries lose their elasticity and their ability to expand and contract, restricting blood flow
· Plaque: a deposit of fatty (and other) substances on the inner wall of the arteries
· Once narrowed by a plaque, an artery is vulnerable to blockage by blood clots
· Blockage in the coronary arteries (coronary heart disease) can lead to a heart attack
· Coronary heart disease (CHD): heart disease caused by atherosclerosis in the arteries that supply blood to the heart muscles; also called coronary artery disease
· Blockage in the brain can cause a stroke
· The main risk factors for atherosclerosis are cigarette smoking, physical inactivity, high levels of blood cholesterol, high blood pressure, and diabetes
Heart Disease and Heart Attacks
· Heart attack: damage to, or death of, hear muscle, resulting from a failure of the coronary arteries to deliver enough blood to the heart; also known as myocardial infraction (MI)
· The heart requires a steady supply of oxygen-rich blood to function properly
· Angina pectoris: a condition in which the heart muscle does not receive enough blood, causing severe pain in the chest and often in the left arm and shoulder
· Arrhythmia: a change in the normal pattern of the heartbeat
· Sudden cardiac death: a non-traumatic, unexpected death from sudden cardiac arrest, most often due to arrhythmia; in most instances, victims have underlying heart disease
· Most often caused by an arrhythmia called ventricular fibrillation, a kind of “quivering” of the ventricle that makes it ineffective in pumping blood
· Symptoms of heart attack require immediate action
· Ambulance technicians can provide immediate treatment
· Immediate treatment vital for death and damage reduction
· Victim often waits too long before seeking help (denial)
· Physicians have a variety of diagnostic tools and treatment for heart disease
· Exercise stress test
· Tools that allow the physician to visualize a patient’s heart and arteries include magnetic resonance imaging (MRI), electronbeam computed tomography (ECT), echocardiograms, and angiograms
· If tests indicate a problem or if a person has already had a heart attack, several treatments are possible
· Lifestyle changes (diet and exercise)
· Take aspirin daily to reduce clotting and inflammation
· Prescription drugs can help reduce the strain on the heart
· Balloon angioplasty, a common surgical treatment, involves threading a catheter with an inflatable balloon tip through a coronary artery until it reaches the area of blockage; the balloon is then inflated, flattening the plaque and widening the arterial opening
· Coronary stents – flexible stainless steel tubes – to prop the artery open and prevent reclogging after angioplasty
· Coronary bypass surgery, healthy blood vessels from the person are grafted to coronary arteries to detour or bypass the blocked portion of the coronary artery
Stroke
· Stroke (or cerebrovascular accident): an impeded blood supply to some part of the brain resulting in the destruction of brain cells
· A stroke can be caused by a blood clot that blocks an artery (ischemic stroke) or by a ruptured blood vessel (hemorrhagic stroke)
· Ischemic strokes are often caused by atherosclerosis or certain types of arrhythmias. Hemorrhagic strokes may occur if there is a weak spot in an artery wall or following a head injury.
· Strokes may cause paralysis, walking disability, speech impairment, or memory loss depending on affected area of brain
· Treatment may involve the use of clot-dissolving and anti-hypersensitive drugs
· Many people have strokes, however, without knowing it, so they do not realize they may need treatment or to be evaluated for the risk of a full-blown storke in the future
· These people suffer from silent cerebral infarcts, more commonly known as “silent strokes”
· Silent strokes do not cause any noticeable symptoms while they are occurring. Although mild, may leave their victims at a higher risk for subsequent and more serious strokes later in life.


Congestive Heart Failure
· Congestive heart failure: a condition resulting from the heart’s inability to pump out all the blood that returns to it. Block backs up in the veins leading to the heart, causing an accumulation of fluid in various parts of the body (lungs, ankles, legs, etc.)
· Caused by high blood pressure, heart attack, atherosclerosis, birth defects, and rheumatic fever
· Rheumatic fever: a disease, mainly of children, characterized by fever, inflammation, and pain in the joints; often damages the heart muscle, a condition called rheumatic heart disease
· Treatment includes reducing the workload on the heart, modifying salt intake, and using drugs that help the body eliminate excess fluid
Risk Factors for Cardiovascular Disease
· They are grouped into two categories: major risk factors and contributing risk factors
· Some major risk factors, such as diet, exercise habits, and use of tobacco, are lined to controllable aspects of lifestyle and can therefore be changed
· Others, such as age, sex, and heredity, are beyond an individual’s control
CVD Risk Factors That Can be Altered
· The Canadian Heart Health initiative and the Heart and Stroke Foundation of Canada have identified 6 major risk factors for CVD that can be changed
· These are tobacco use, high blood pressure, unhealthy blood cholesterol levels, physical inactivity, obesity, and diabetes. Also identified as alterable are triglyceride levels, psychological and social factors and drug use.
Tobacco Use
· About 1 in 5 Canadian deaths are from CVD
· Smokers are 2 to 4 times more likely to develop CVD than non-smokers
· Canadians who smoke have a 70% greater chance of dying from CVD than non-smokers
· Women who smoke double their risk for cervical cancer, triple their risk of dying from CVD and are 5 times more likely to die from a stroke than women who do not smoke
· Smoking harms the cardiovascular system in several ways:
· It damages the linings of arteries
· It reduced the level of high-density lipoproteins (HDL), or “good” cholesterol
· It raises the levels of triglycerides and low-density lipoprotein (LDL), or “bad” cholesterol
· Nicotine increases blood pressure and heart rate
· The carbon monoxide in cigarette smoke displaces oxygen in the blood, reducing the amount of oxygen available to the body
· Smoking causes platelets to stick together in the blood stream, leading to clotting
· Platelets: cell fragments in the blood that are necessary for the formation of blood clots
· Smoking speeds the developing of fatty deposits in the arteries
· Environmental tobacco smoke (ETS), or second-hand smoke in high concentrations has been linked to the development of cardiovascular disease
· ETS and high cholesterol levels act together to damage the cells that line artery walls
High Blood Pressure
· Hypertension: sustained abnormally high pressure
· Blood pressure, the force exerted by the blood on blood vessel walls, is created by the pumping action of the heart. High blood pressure occurs when too much force is exerted against the walls of the arteries.
· Blood pressure is expressed as two numbers – for example, 120 over 80 – and measured in millimeters of mercury
· The first and larger number is the systolic blood pressure (when the heart contracts); the second is the diastolic blood pressure (when the heart relaxes)
· A normal blood pressure reading for a healthy young adult is in the ranges of 115-120 systolic over 75-80 diastolic; CVD risk increases when blood pressure rises above this level
· High blood pressure in adults is equal to or greater than 140 over 90
· High blood pressure results from either an increased output of blood by the heart, or, most often, increased resistance to blood flow in the arteries
· The latter condition can be caused by the constriction of smooth muscle surrounding the arteries or by atherosclerosis
· When a person has high blood pressure, the heart must work harder than normal to force blood through the narrowed and stiffened arteries, straining both he heart and the arteries
· High blood pressure is often called a “silent killer” because it usually has no symptoms. During that time, it damages vital organs and increases the risk of heart attack, congestive heart failure, stoke, kidney failure, and blindness.
· Hypertension is common, occurring in about 1 in 4 adults. Its incidence rises dramatically with age; however, it can occur among children and young adults.
· A condition referred to pre-hypertension, systolic and diastolic pressures just below hypertension levels (120 to 139/80 to 89 mm Hg) has been identified as an additional risk factor for CVD
· Lifestyle changes are recommended for everyone with pre-hypertension and hypertension. These lifestyle changes include:
· Weight reduction
· Regular physical activity
· A healthy diet – the DASH diet is recommended; it emphasizes fruits, vegetables, and whole grains – foods that are rich in potassium and fibre, both of which may reduce blood pressure. Sodium restriction is also helpful.
· Moderate consumption of alcohol
· Health Canada guidelines state that adequate intake of sodium is 1500 mg per day, or about two-thirds of a teaspoon of salt; the upper intake limit is set at 2300 mg per day, or about 1 teaspoon of salt
Unhealthy Cholesterol Levels
· Cholesterol is a fatty, waxlike substance that circulates through the bloodstream and is an important component of cell membranes, sex hormones, vitamin D, the fluid that coats the lungs, and the protective sheaths around nerves
· Excess cholesterol can clog arteries and increase the risk of CVD
· Your liver manufactures cholesterol; you also get cholesterol from foods
· Cholesterol is carried in protein-lipid packages called lipoproteins
· Lipoproteins: protein-and-lipid substances in the blood that carry fats and cholesterol; classified according to size, density, and chemical composition
· Low-density lipoprotein (LDL): a lipoprotein containing a moderate amount of protein and a large amount of cholesterol; “bad” cholesterol
· Excess amounts deposited in artery walls
· High-density lipoprotein (HDL): a lipoprotein containing relatively little cholesterol that helps transport cholesterol out of the arteries; “good” cholesterol
· Shuttles unused cholesterol back to the liver for recycling
· LDL levels below 3.5 mmol/L and total cholesterol levels below 5.2 mmol/L are desirable
· It is estimated that close to 45% of Canadians have total cholesterol levels of 5.2 mmol/L or higher
· Important dietary changes for reducing LDL levels include substituting unsaturated for saturated and trans fats and increasing fiber intake. Decreasing saturated and trans fats are particularly important because they promote the production and excretion of cholesterol by the liver.
· Exercising regularly and eating more fruits, vegetables, and whole grains may also help
· You can raise your HDL levels by exercising regularly, losing weight if you are overweight, quitting smoking, and altering the amount and type of fat you consume

Physical Inactivity
· Exercise lowers CVD risk by helping decrease blood pressure, increase HDL levels, maintain desirable weight, improve the condition of the blood vessels, and prevent or control diabetes
· Introducing exercise to your daily routine dramatically reduces your risk for stroke
Obesity
· The risk of death from CVD is two to three times higher in obese people (BMI > 30) than it is in lean people (BMI 18.5-24.9), and for every 5-unit increment of BMI, a person’s risk of death from coronary heart disease increases by 30%
· Excess weight increases the strain on the heart by contributing to high blood pressure and high cholesterol. It can also lead to diabetes.
· Fat that collects in the abdomen (“apple” shape) is more dangerous than fat that collects around the hips (“pear” shape)
· For someone who is overweight, even modest weight reduction can reduce CVD risk by lowering blood pressure, improving cholesterol levels, and reducing diabetes risk
Diabetes
· Diabetes is a disorder in which the metabolism of glucose is disrupted, causing a buildup of glucose in the bloodstream
· People with diabetes are at increased risk of CVD, partly because elevated blood glucose levels can damage the lining of arteries, making them more vulnerable to atherosclerosis; diabetics also often have other risk factors, including hypertension, obesity, unhealthy cholesterol and triglyceride levels, and platelet and blood coagulation abnormalities
· Even people whose diabetes is under control and face an increased risk of CVD
· People with pre-diabetes also face a significantly increased risk of CVD
Contributing Risk Factors That can be Changed
	High Triglyceride Levels
· Triglycerides are blood fats that are obtained from food and manufactured by the body
· High triglyceride levels are a reliable predictor of heart disease, especially if associated with other risk factors, such as low HDL levels, obesity, and diabetes
· Factors contributing to elevated triglyceride levels include excess body fat, physical inactivity, cigarette smoking, type 2 diabetes, excess alcohol intake, very high carbohydrate diets, and certain diseases and medications
· Lower with exercise, healthy diet, quitting smoking, reduced alcohol intake, and drug therapy
Psychological and Social Factors
· Stress. Excessive stress can strain the heart and blood vessels over time and contribute to CVD.
· A full-blown response can cause blood vessels to constrict and blood pressure to rise
· Blood platelets become more likely to cluster, possibly enhancing the formation of artery-clogging clots
· Stress can trigger abnormal heart rhythms, with potentially fatal consequences
· People sometimes also adopt unhealthy habits such as smoking or overeating as a means of dealing with stress
· Chronic hostility and anger. Certain traits in the hard-driving “Type A” personality – hostility, cynicism, and anger – are associated with increased risk of heart disease.
· People with a quick temper, a persistently hostile outlook, and a cynical, mistrusting attitude toward life experience the stress response more intensely and frequently than do more relaxed, trusting individuals
· Supressing psychological distress. Consistently supressing anger and other negative emotions may also be hazardous to a healthy heart. 
· People who hide psychological distress tend to have a higher rate of heart disease than people who experience similar distress but share it with others
· People with so-called Type D personalities tend to be pessimistic, negative, and unhappy and to supress these feelings
· Depression and anxiety. Both mild and severe depression are linked to an increased risk of CVD.
· Social isolation. People with little social support are at higher risk of dying from CVD than people with close ties to others.
· Low socioeconomic status. Low socioeconomic status and low educational attainment also increase risk of CVD, probably because of a variety of factors, including lifestyle, response to stress, and access to health care.
Alcohol and Drug Use
· Has a negative effect on:
· Triglycerides
· Stress
· Blood glucose
· Blood pressure


Major Risk Factors that Can’t be Changed
	Heredity
· Multiple genes contribute to the development of CVD and its risk factors
· Having an unfavourable set of genes increases your risk, but risk is modifiable by lifestyle factors such as whether you smoke, exercise, or eat a healthy diet

Aging
· The risk of heart attack increases dramatically after age 65
· For people over 55, the incidence of stoke increases by 30% in each successive decade
Being Male
· Canadian men show a greater prevalence (than women) of risk factors for CVD such as hypertension and obesity
· Estrogen production, highest during the childbearing years, may offer pre-menopausal women some protection against CVD
Ethnicity
· Differing rates of CVD and CVD death
· Canada – first nations and Inuit self-reported rate of CVD his three times higher than that of the Canadian population as a whole
· Canadians of both European and South Asian origin had relatively high rates of CVD
· Immigrant populations increase their health and CV risk as they adopt unhealthy North American lifestyle habits
· U.S. – African North Americans and some Hispanic origins have higher rates of hypertension, stoke, and angina
C - reactive protein
· High levels of a substance called C – reactive protein (CRP), which is released into the bloodstream during inflammatory response, may be a marker for a substantially elevated risk for heart attack and stroke
· CRP may be released when an artery is injured by smoking, cholesterol, infectious agents, or other factors
· Statin drugs, widely prescribed to lower cholesterol, also decrease inflammation; this may be one reason that statin drugs seem to lower CVD risk even in people with normal blood lipid levels

Possible Risk Factors Currently Being Studied
· Certain CVD risk factors are often found in a cluster referred to as metabolic syndrome or insulin resistance syndrome
· Symptoms of metabolic disorder include abdominal obesity, high blood pressure, high triglycerides, low HDL cholesterol, high blood pressure, and high blood glucose levels
· More than 25% of Canadian adults have metabolic syndrome, with the highest rate (41%) found among First Nations’ people
· Weight control, physical activity, and a diet rich in unsaturated fats and fibre is recommended for people with metabolic syndrome
Women and CVD
· Women underestimate their CVD risk
· Nearly 1 in 2 Canadian women dies from CVD
· About 1 in 25 Canadian women dies from breast cancer
· Women are protected from CVD at younger ages by natural estrogen
· After menopause, women are more likely than men to die within a year after a heart attack
· Women are more likely to have a heart attack without chest pain – symptoms are diffuse
Protecting Yourself Against Cardiovascular Disease
· Exercise regularly
· Avoid tobacco
· Know and manage your blood pressure
· Know and manage your cholesterol levels
· Develop ways to handle stress and anger
· Know your risk factors
Eat Heart-Healthy
	Decreased Fat and Cholesterol Intake
· Total fat consumption should be no more than 30% of total daily calories, with no more than one-third of those fat calories (10% of total daily calories) coming from saturated fat
· For people with heart disease or high LDL levels, a total fat intake of 25-35% of total daily calories and a saturated fat intake of less than 7% of total calories is recommended
· Diets rich in high-glycemic-index carbohydrates may lower HDL levels and raise levels of triglyceride and glucose in some people, including those with metabolic syndrome
· Saturated fat is found in animal products, palm and coconut oil, and hydrogenated vegetable oils, which are also high in trans fats
· Saturated and trans fats influence the production and excretion of cholesterol by the liver, so decreasing intake of these fats is the most important dietary change you can make to improve cholesterol levels
Increased Fiber Intake
· Soluble fibre traps the bile acids the liver needs to manufacture cholesterol and carries them to the large intestine, where they are excreted 
· It also slows the production of proteins that promote blood clotting
· Insoluble fibre may interfere with the absorption of dietary fat and may also help you cut total food intake because foods rich in insoluble fibre tend to be filling
· To obtain the recommended 25-38 grams of dietary fibre a day, choose a diet rich in whole grains, fruits, and vegetables
Sodium and Potassium Intake
· The recommended limit for sodium intake is 2300 mg per day, for population groups at special risk, the recommended limit is 1500 mg per day
· To limit sodium intake, read food labels carefully, and avoid foods particularly high in sodium, foods that are fresh, less processes, and less sodium-dense are good choices
· Adequate potassium intake is also important in the control of blood pressure
· Good food sources include leafy green vegetables like spinach and beet greens, root vegetables like white and sweet potatoes, vine fruits like cantaloupe and honeydew melon, winter squash, bananas, many dried fruits, and tomato sauce
Alcohol
· Moderate alcohol consumption may lower the risk of CHD among middle-aged and older adults (moderate means no more than one drink per day for women and two drinks per day for men)
· For most people over age 45, however, the risks of alcohol use probably outweigh any health benefit
DASH	(Dietary Approaches to Stop Hypertension)
· This is the DASH diet plan:
· 7-8 servings a day of grains and grain products
· 4-5 servings a day of vegetables
· 4-5 servings a day of fruit
· 2-3 servings a day of low-fat or non-fat dairy products
· 2 or fewer servings a day of meats, poultry, and fish
· 4-5 servings a week of nuts, seeds, and legumes
· 2-3 servings a day of added fats, oils, and salad dressings
· 5 servings a week of snacks and sweets
· Also follows the dietary recommendations for lowering one’s risk of cancer, osteoporosis, and heart disease

Chapter 10
What is Stress?
· Stressor: any physical or psychological event or condition that produces physical and emotional reactions
· Stress response: the physical and emotional reactions to a stressor
· E.g. a first date or final exam
· Sweaty palms and a pounding heart are symptoms of the stress response
· Stress: the collective physiological and emotional responses to any stimulus that disturbs an individual’s homeostasis
Physical Reactions to Stressors
· Two major control systems in your body are responsible for your physical response to stressors: the nervous system and the endocrine system
Actions of the Nervous System
· The nervous system is consists of the brain, spinal cord, and nerves
· Automatic nervous system: the branch of the nervous system that controls basic body processes; consists of the sympathetic and parasympathetic divisions
· The automatic nervous system consists of two divisions:
· Parasympathetic division: a division of the automatic nervous system that moderates the excitatory effect of the sympathetic division, slowing metabolism and restoring energy supplies
· Sympathetic division: a division of the automatic nervous system that reacts to danger or other challenges by almost instantly accelerating body processes
Actions of the Endocrine System
· Endocrine system: the system of glands, tissues, and cells that secretes hormones into the bloodstream to influence metabolism and other body processes
· Hormone: a chemical messenger produced in the body and transported in the bloodstream to target cells or organs for specific regulation of their activities
· Together, the nervous system and the endocrine system prepare the body to respond to a stressor

The Return of Homeostasis
· Once a stressful situation ends, the parasympathetic division returns the body to homeostasis – a state of stability and consistency in an individual’s physiological functioning
· Your parasympathetic nervous system calms your body down, slowing a rapid heartbeat, drying sweaty palms, and returning breathing to normal
The Fight-or-Flight Reaction in Modern Life
· The flight-or-fight reaction is often inappropriate for dealing with the stressors of modern life, many of which do not require a physical response
· The flight-or-fight reaction prepares the body for physical action regardless of whether such action is necessary or appropriate response to a particular stressor
Emotional and Behavioural Responses to Stressors
	Effective and Ineffective Responses
· Emotional responses may include anxiety, depression, and fear
· Behavioural responses are controlled by the somatic nervous system 
· Somatic nervous system: the branch of the peripheral nervous system that governs motor functions and sensory information, largely under conscious control
· Effective behavioural responses such as talking, laughing, exercising, mediating, learning time-management skills, and finding a more compatible roommate can promote wellness and enable us to function at our best
· Ineffective responses to stressor include overeating, expressing hostility, and using tobacco, alcohol, or other drugs
Personality and Stress
· Personality: the sum of behavioural, cognitive, and emotional tendencies
· Type A. people with Type A personality are often described as ultra-competitive, controlling, impatient, aggressive, and even hostile.
· Have a higher perceived stress level and more problems coping with stress
· React explosively to stressors and are upset by events that other would consider only annoyances
· Certain characteristics of Type A pattern – anger, cynicism, and hostility – increase the risk of heart disease
· Type B. The Type B personality is relaxed and contemplative.
· Type B people are less frustrated by daily events and more tolerant of the behaviour of others
· Type C. The Type C personality is characterized by difficult expressing emotions, anger suppression, feelings of hopelessness and despair, and an exaggerated stress response to minor cognitive stressors.
· People with a hardy personality view potential stressors as challenges and opportunities for growth and learning, rather than as burdens
· Hardy people perceive fewer situations as stressful, and their reaction to stressors tends to be less intense
· They are committed to their activities, have a sense of purpose and an inner locus of control, and feel at least partly in control of their lives
Gender and Stress
· Our gender role – the activities, abilities, and behaviours our culture expects of us based on our sex – can affect our experience of stress
· Gender roles affect perception of and responses to stressors
· Although both men and women experience the fight-or-flight physiological response to stress, women are more likely to respond behaviourally with a pattern of “tend-and-befriend” – nurturing friends and family and seeking social support and social contacts
· Gender differences may be partly tied to higher levels of the hormone oxytocin in women
Past Experiences
· Past experiences influence the cognitive evaluation of a potential stressor
· Effective behavioural responses can overcome the effects of negative past experiences
The Stress Experience as a Whole
· Physical, emotional, and behavioural responses to stressors are intimately interrelated
· The more intense the emotional response, the stronger the physical response
· Effective behavioural responses can lessen stress; ineffective ones only worsen it
· Symptoms of excess stress:
· Physical symptoms – dry mouth, excessive perspiration, frequent illnesses, gastrointestinal problems, grinding of teeth, headaches, high blood pressure, pounding heart, stiff neck, aching lower back
· Emotional symptoms - anxiety or edginess, depression, fatigue, hyper-vigilance, impulsiveness, inability to concentrate, irritability, trouble remembering things
· Behavioural symptoms - crying, disrupted eating or sleeping habits, harsh treatment of others, problems communicating, sexual problems, social isolation, increased use of tobacco, alcohol or other drugs


Stress and Wellness
The General Adaption Syndrome
· General adaption syndrome (GAS): a pattern of stress responses consisting of three stages: alarm, resistance, and exhaustion
· Eustress: stress resulting from pleasant stressor
· Distress: stress resulting from an unpleasant stressor
· The physical responses associated with GAS is the same for both eustress and distress and occurs in the stages:
· Alarm. The alarm stage includes the complex sequence of events brought on by the fight-or-flight reaction. During this stage, the body is more susceptible to disease or injury because it is geared up to deal with a crisis. Someone in the phase may experience headaches, indigestion, anxiety, and disrupted sleeping and eating patterns.
· Resistance. With continued stress, the body develops a new level of homeostasis in which it is more resistant to disease and injury than normal. During this stage, a person can cope with normal life and added stress.
· Exhaustion. Life-threatening physiological exhaustion.
Allostatic Load
· Allostatic load: the long-term negative impact of the stress response on the body
· An individual’s allostatic load depends on many factors, including genetics, life experiences, and emotional and behavioural responses to stresses
· A high allostatic load may be due to frequent stressors, poor adaption to common stressors, an inability to shut down the stress response, or imbalances in the stress response of different body systems
· High allostatic load has been linked with heart disease, high blood pressure, obesity, and reduced brain and immune system functioning
Psychoneuroimmunology
· Psychoneuroimmunology (PNI): the study of the interactions among the nervous, endocrine, and immune systems
· The underlying premise of PNI is that stress, through the actions of the nervous and endocrine systems, impairs the immune system and thereby affects health



Links Between Stress and Specific Conditions
	Cardiovascular Disease
· During the stress response, heart rate increases and blood vessels constrict, causing blood pressure to rise
· People who exhibit extreme increases in heart rate and blood pressure in response to emotional stressors, may face an increased risk of cardiovascular problems
Altered Functioning of the Immune System
· Some of the health problems linked to stress-related changes in immune function include vulnerability to colds and other infections, asthma and allergy attacks, susceptibility to cancer, and flare-ups of chronic diseases such as genital herpes and HIV infection
Other Health Problems
· Many other health problems may be caused or worsened by uncontrolled stress, including the following:
· Digestive problems such as stomach-aches, diarrhea, constipation, irritable bowel syndrome, and ulcers
· Tension headaches and migraines 
· Insomnia and fatigue
· Injuries, including on-the-job injuries caused by repetitive strain
· Menstrual irregularities, impotence, and pregnancy complications
· Psychological problems, including depression, anxiety, panic attacks, eating disorders, and post-traumatic stress disorder (PTSD)
Common Sources of Stress
· Major life changes (e.g. moving out, establishing new relationships, job promotion, marriage, etc.)
· Daily hassles (e.g. losing your keys or wallet) can be an even greater source of stress because they occur much more often
· University/College Stressors 
· Academic stressors. Exams, grades, and an endless workload await every university/college student but can be especially troublesome for younger students just out of high school.
· Interpersonal stressors. Most students are more than just students; they are also friends, children, employees, spouses, parents, and so on.
· Time pressures. Class schedules, assignments, and deadlines are an inescapable part of the university/college life.
· Financial concerns. The majority of university/college students need financial aid not just to cover the cost of tuition but to survive from day to day while in school.
· Worries about the future. As university/college comes to an end, students face the reality of life after university/college.
· Job-related stressors – can result in burnout, a state of physical, mental, and emotional exhaustion
· Burnout occurs most often in highly motivated and driven individuals who come to feel that their work is not recognized or that they are not accomplishing their goals
· Interpersonal and social stressors – your interactions with others can be a source of stress
· Social stressors include prejudice and discrimination
· Other stressors – environmental and internal stressors
· Environmental stressors – external conditions or events that cause stress – include noises, unpleasant smells, industrial accidents, violence, and natural disasters
· Physical and emotional states such as illness and exhaustion are examples of internal stressors
Managing Stress
Counterproductive Strategies for Coping with Stress
· Here are a few unhealthy coping techniques to avoid:
· Alcohol: avoidance, sleep disruption
· Tobacco: the nicotine in cigarettes and other tobacco products can make you feel relaxed and may even increase your ability to concentrate
· Other drugs: caffeine raises cortisol levels and blood pressure and disrupts sleep. Marijuana can elicit panic attacks with repeated use.
· Binge eating: eating as a means of coping with stress, however, may lead to weight gain and to binge eating, a risky behaviour associated with eating disorders.
Exercise
· Reduces anxiety and increases send of well-being
· Mobilizes energy resources to complete the energy cycle
· People who exercise compulsively risk overtraining, a condition characterized by fatigue, irritability, depression, and diminished athletic performance
Nutrition
· Eat a balanced diet (energy, blood sugar)
· Avoid excess caffeine
Sleep
· Adults need 7-9 hours of sleep every night to stay healthy and perform their best
· Adequate sleep also improves mood, fosters feelings of competence and self-worth, enhances mental functioning, and supports emotional functioning
· One third of Canadians are unable to sleep at night at least once per week as a result of stress
· A sleep-deprived person experiences headaches, feels irritable, is unable to concentrate, and is more prone to forgetfulness
Social Support
· Foster friendships
· Keep family ties strong (married > single)
· Get involved with a group
Communication
· Balance anger, expression, and assertiveness
Striving for Spiritual Wellness
· Spiritual wellness can promote:
· Social support
· Healthy habits
· Positive attitude
· Moments of relaxation
· Awareness and clarification of personal values
· Paths to spiritual wellness include: organized religion, spending time in nature, helping other, art or other creative endeavors, personal relationships
· Keeping a journal can help deal with stressful events
Time Management
· Try these strategies for improving time-management skills:
· Set priorities – divide tasks into three groups: essential, important, and trivial. Focus on the first two. Ignore the third.
· Schedule tasks for peak efficiency – more productive at certain time of the day
· Set realistic goals and write them down 
· Budget enough time – calculate how long it will take, then tack on another 10-15%, or even 25%, as a buffer
· Break up long-term goals into short-term ones
· Visualize achieving your goals
· Keep track of the tasks you put off
· Consider doing your least-favourite tasks first
· Consolidate tasks when possible
· Identify quick transitional tasks
· Delegate responsibility
· Say no when necessary
· Give yourself a break
· Avoid your personal “time sinks” – e.g. watching television, surfing the Internet, or talking on the phone
· Stop thinking or talking about what you’re going to do, and just do it!
Cognitive Techniques
· Here are some suggestions that might help us appraise situations more positively:
· Monitor your self-talk and attempt to minimize hostile, critical, suspicious, and self-deprecating thoughts
· Modify expectations they often restrict experience and lead to disappointment
· Live in the present; clear your mind of old debris and fears for the future so you can enjoy life as it is now
· “Go with the flow”. Accept what you can’t change; forgive faults; be flexible
· Cultivating your sense of humor – actual physical relaxation from laughing
Relaxation Techniques
· Relaxation response: a physiological state characterized by a feeling of warmth and quiet mental alertness
· This response is the opposite of the fight-or-flight reaction
· When the relaxation response is triggered by a relaxation technique, heart rate, breathing, and metabolism slow down; blood flow to the brain and skin increases; and brain waves shift from an alert beta rhythm to a relaxed alpha rhythm
· Progressive relaxation – alternating muscle tension and relaxation
· Visualization – creating or recreating vivid mental pictures of a place, an experience, an outcome, etc.
· Deep, slow breathing is associated with relaxation
· Listening to music
· Meditation – quieting the mind by focusing on a particular word, object, or process
· Hatha yoga – a series of physical postures emphasizing balance and breathing control
· Taijiquan – a martial art designed to balance the body’s chi to promote health and spiritual growth
· Biofeedback helps produce reduce their response to stress by enabling them to become more aware of their level of physiological arousal
· In biofeedback, some measure of stress – perspiration, heart rate, skin temperature, or muscle tension – is mechanically monitored, and feedback is given using sound ( a tone or music), light, or a meter or dial
· Hypnosis – a technique of mental focusing that affects the body
· Massage – manipulation of the body’s tissues warmth, touching, soothing, relaxing
Getting Help
· Peer counselling and support groups
· Professional help
Is it Stress or Something More Serious?
· Depression: a mood disorder characterized by loss of interest, sadness, hopelessness, loss of appetite, disrupted sleep, and other physical symptoms
· Symptoms of depression include the following:
· Negative self-concept
· Pervasive feelings of sadness and hopelessness
· Loss of pleasure in usual activities
· Poor appetite and weight loss
· Insomnia or disturbed sleep
· Restlessness or fatigue
· Thoughts of worthlessness and guilt
· Trouble concentrating or making decisions
· Thoughts of death or suicide
· Severe depression is linked to suicide

Chapter 12

· Cancer causes more than 70,000 deaths in Canada each year, and is the most common cause of death
· More than 60% of all cancers in Canada could be prevented by simple changes in lifestyle
· Tobacco use accounts for one-third of all cancer deaths
· Diet and exercise, including their relationship with obesity, account for another similar proportion of cancer deaths
What is Cancer?
· Cancer: abnormal, uncontrolled multiplication of cells

Tumours
· Tumour: a mass of tissue that serves no physiological purpose; also called a neoplasm
· It can be benign, like a wart, or malignant, like most lung cancers
· Benign tumour: a tumor that is not cancerous
· Made up of cells similar to the surrounding normal cells and are enclosed in a membrane that prevents them from penetrating neighbouring tissues
· Only dangerous if their physical presence interferes with body functions
· Malignant tumour: a tumour that is cancerous and capable of spreading
· Capable of invading surrounding structures, including blood vessels, the lymphatic system, and nerves
· Lymphatic system: a systems of vessels that returns proteins, lipids, and other substances from fluid in the tissues to the circulatory system
· It can also spread to distant sites via the blood and lymphatic circulation
Metastasis
· Metastasis: the spread of cancer cells from one part of the body to another
· Occurs because cancer cells do not stick to each other as strongly as normal cells do and therefore may not remain at the site of the primary tumour, the original location
· They break away and can pass through the lining of lymph or blood vessels to invade nearby tissue
· They can also drift to distant parts of the body, where they establish new colonies of cancer cells. This travelling and seeding process is called metastasizing, and the new tumours are called secondary tumours, or metastases.
Common Cancers
· The Canadian Cancer Society estimates that more than 177,800 Canadians were diagnosed with cancer in 2011 and of those, 75,000 will die from the disease
· Majority of new cases are diagnosed in those between the age of 20-59 and those over 70
Lung Cancer
· Most common cause of cancer death in Canada
· The chief risk factor for lung cancer is tobacco smoke, which accounts for 30% of all cancers
· When smoking is combined with exposure to other environmental carcinogens, such as asbestos particles, the risk of cancer can be multiplied by a factor of 10 or more
· Carcinogens: any substance that causes cancer
· Long-term exposure to environmental tobacco smoke (ETS), or second-hand smoke, also increases risk for lung cancer
· The risk for lung cancer is 20% greater for non-smokers exposed to second-hand smoke than for people who are unexposed
· Signals such as persistent cough, chest pain, or recurring bronchitis may be the first indication of a tumour’s presence
· Lung cancer is often treated by some combination of surgery, radiation, and chemotherapy; if all the tumour cells can be removed or killed; a cure is possible
· Only 15% of lung cancer patients are alive 5 years after diagnosis
Colon and Rectal Cancer
· Second leading cause of cancer death, in both men and women
· Age is a key risk factor, with more than 90% of cases diagnosed in people age 50 and older
· Many cancers arise from pre-existing polyps, small growths on the wall of the colon that may gradually develop into malignancies
· The tendency to form colon polyps appears to be determined by specific genes, and about 15-30% of colon cancers may be due to inherited gene mutations
· Lifestyle also affects colon cancer risk. Regular physical activity reduces risk; obesity increased risk.
· High intake of red meat, smoked meat and fish, and simple sugars appear to increase risk, as does excessive alcohol consumption and smoking
Breast Cancer
· The most common cancer in women and is second to lung cancer in the number of cancer deaths among women
· In Canada, about 1 woman in 9 will develop breast cancer in hear lifetime
Risk Factors
· There is a strong genetic factor in breast cancer. A woman who has two close relatives with breast cancer is 4 to 6 times more likely to develop the disease than a woman who has no close relatives with breast cancer.
· Only 15% of cancers occur in women with a family history of it
· Other risk factors include:
· Experiencing early onset menstruation or late-onset menopause
· Having no children or having a first child after age 30
· Current use of hormone replacement therapy
· Being obese
· Using alcohol
· Estrogen promotes cell growth in responsive tissues, such as the breast and uterus, so any factor that increases estrogen exposure may raise the risk of breast cancer
· Fat cells also produce estrogen, and estrogen levels are higher in obese women
· Alcohol can increase estrogen in the blood as well
Prevention
· Eating a low-fat, vegetable-rich diet, exercising regularly, limiting alcohol intake, and maintaining a healthy body weight can minimize the chance of developing breast cancer
Detection
· The early detection of breast cancer is promoted through a three-part approach:
1. Mammography: a mammogram is a low-dose breast X ray that can spot breast abnormalities before physical symptoms arise. The Canadian Cancer Society recommends that women over 50 get a mammogram every 2 years.
2. Clinical breast exams: women between the ages of 20 and 39 should have a clinical breast exam about every 3 years. Women over 40 should have one every year.
3. Breast self-exams: by doing breast self-exams (BSEs), a woman can become familiar with her breasts and alter her physician to any changes. Women who choose to do self-exams should begin at age 20.
· If any of these methods detects a lump in the breast, it can be biopsied or canned by ultrasonography to determine whether it is cancerous
· Biopsy: the removal and examination of a small piece of body tissue for the purpose of diagnosis
· Ultrasonography: an imaging method in which inaudible high-pitched sound (ultrasound) is bounced off body structures to create an image on a monitor
Treatment
· If the lump is cancerous, one of several surgical treatments may be used, ranging from a lumpectomy (removal of the lump and surrounding tissue) to a mastectomy ( removal of the breast)
· Chemotherapy or radiation may also be used to eradicate as many cancerous cells as possible
· Regardless of the treatments used, social support can affect a patient’s psychological and physical wellness
· If the tumour is discovered early, before it has spread to the adjacent lymph nodes, the patient with breast cancer has about a 98% chance of surviving more than 5 years
Skin Cancer
· The most common cancer of all when cases of the highly curable forms are include in the count
· Ultraviolet (UV) radiation: light rays of a specific wavelength, emitted by the sun; most UV rays are blocked by the ozone layer in the upper atmosphere
· Ultraviolet A (UVA) – less likely to cause a sunburn, but it damages connective tissue and leads to premature aging of the skin
· Tanning lamps and tanning salon beds emit mostly UVA radiation
· Ultraviolet B (UVB) – causes sunburns and can damage the eyes and immune system
· Both solar and artificial sources of UVA and UVB radiation are human carcinogens that cause skin cancer
· Basal cell carcinoma: cancer of the deepest layers of the skin
· Squamous cell carcinoma: cancer of the surface layers of the skin
· They are usually found in chronically sun-exposed areas, such as the face, neck, hands, and arms
· They usually appear as pale, wax like, pearly nodules, or red, scaly, sharply outlined patches
· These cancers are often painless, although they may bleed, crust, and form an open sore
· Melanoma: a malignant tumour of the skin that arises from pigmented cells, usually a mole
· By far the most dangerous skin cancer because it spreads so rapidly
· Can occur anywhere on the body, but most common sites are the back, chest, abdomen, and legs
· Usually appears at the site of a pre-existing mole
· The mole may begin to enlarge, become mottled or varied in colour (colours can include blue, pink, and white), or develop an irregular surface or irregular borders
· Tissue invaded by melanoma may also itch, burn, or bleed easily
· Wear long-sleeved shirts, long pants, hats (cover skin)
· Use a broad-spectrum sunscreen with a high SPF (30+)
· Apply sunscreen 30 minutes before sun exposure, 15-30minutes after exposure begins, and frequently after that, apply extra if you are using insect repellant containing DEET
· Avoid sun exposure between 10 AM and 4 PM
· Check UV index
· Avoid tanning salons
Oral Cancer
· Oral cancers – cancers of the lip, tongue, mouth, and throat – can be traced principally to cigarette, cigar, or pipe smoking; the use of smokeless (spit) tobacco; and excessive consumption of alcohol
· The incidence of oral cancer is more than twice as great in men as in women and most frequent in men over 40
· Oral cancers are fairly easy to detect but often hard to cure. The primary methods of treatment are surgery and radiation.
Testicular Cancer
· Relatively rare, accounting for less than 1% of cancers in men, but most common cancer in men aged 20-35 years
· Can be detected with self-examination
Risk Factors for Cancer
Dietary Factors
Dietary Fat and Meat
· Diets high in fat and meat appear to contribute to certain cancers, including colon, stomach, and prostate
· Diets favouring omega-6 polyunsaturated fats are associated with a higher risk of certain cancers than are diets favouring the omega-3 forms commonly found in fish and canola oil
Alcohol
· An average alcohol intake of three drinks a day is associated with a doubling in the risk of breast cancer
· Alcohol and tobacco interact as risk factors for oral cancer
· Heavy users of both alcohol and tobacco have a risk for oral cancer up to 15 times greater than that of people who don’t drink or use tobacco
Fried Foods
· The wisest course may be to consume a variety of foods and avoid overindulging in any single class of foods, particularly items like french fries and potato chips, which may contain other unhealthy substances such as saturated and trans fats
· You can also limit your exposure to acrylamide by not smoking; you get much more of the chemical from smoking than from food
Fibre
· Various potential cancer-fighting actions have been proposed for fibre, but none has been firmly established


Fruits and Vegetables
· Exactly which constituents of fruits and vegetables are responsible for reducing cancer risk is not clear, but researchers have identified many mechanisms by which food components may act against cancer
· Some may prevent carcinogens from forming in the first place or block them from reaching or acting on target cells
· Others boost enzymes that detoxify carcinogens and render them harmless
· Some essential nutrients have been found to act against cancer. For example, vitamin C, vitamin E, selenium, and the carotenoids (vitamin A precursors) may help block the initiation of cancer by acting as antioxidants. Antioxidants prevent free radicals from damaging DNA.
· Vitamin C may also block the conversion of nitrates (food preservatives) into cancer-causing agents
· Folic acid may inhibit the transformation of normal cells into malignant cells and strengthen immune function
· Calcium inhibits the growth of cells in the colon and may slow the spread of potentially cancerous cells
· Many other anti-cancer agents in the diet fall under the broader heading of phytochemicals, substances in plants that help protect against chronic disease
· To increase your intake of potential cancer fighter, eat a wide variety of fruits, vegetables, legumes, and grains
Obesity and Inactivity
· Several common types of cancer (colon, breast, endometrium, kidney, prostate) are associated with being overweight or obese, and research has shown a relationship between increased physical activity and a reduction in cancer risk in these forms of cancer
Carcinogens in the Environment
· Ingested chemicals – the food industry uses preservatives and other additives to prevent food from becoming spoiled or stale
· Environmental pollution – occupational exposure to specific carcinogens may account for up to 5% of cancer deaths
· Radiation – all sources of radiation are potentially carcinogenic, including medical X rays, radioactive substances (radioisotopes), and UV radiation from the sun, sunlamps, and tanning beds
· Microbes – about 15% of the world’s cancer is caused by microbes, including viruses, bacteria, and parasites
Preventing Cancer
· Avoid tobacco – smoking is responsible for 80-90% of lung cancers and for about 30% of all cancer deaths
· Control diet and weight – about one-third of all cancers are in some way linked to what we eat. Choose a low-fat, plant-based diet containing a wide variety of fruits, vegetables, and whole grains rich in phytochemicals.
· Exercise – regular exercise is linked to lower rates of colon and other cancers
· Protect skin from the sun – almost all cases of skin cancer are sun-related. Wear protective clothing when you’re out in the sun and use a sunscreen with an SPF rating of 15 or higher. Don’t go to tanning salons.
· Avoid environmental and occupational carcinogens – try to avoid occupational exposure to carcinogens and don’t smoke
· The seven major warning signs of cancer (CAUTION):
· Change in bowel or bladder habits
· A sore that does not heal
· Unusual bleeding or discharge
· Thickening or lump in the breast or elsewhere
· Indigestion or difficulty swallowing
· Obvious change in a wart or mole
· Nagging cough or hoarseness

Chapter 6
What is Body Composition, and why is it Important?
· Body composition: the body’s relative amounts of fat mass and fat-free mass (bone, water, muscle, connective and organ tissues, teeth)
· Essential fat: fat incorporated in various tissues of the body; critical for normal body functioning
· 3-5% of total body weight in men and 8-12% in women
· Most of the fat in the body is stored in fat cells, or adipose tissue, located under the skin (subcutaneous fat) and around major organs (visceral or intra-abdominal fat)
· These stored sources of fat are often referred to as nonessential fat
· Nonessential (storage) fat: extra fat or fat reserves stored in the body
· People have a genetically determined number of fat cells, but these cells can increase or decrease in size depending on how much fat is being stored
· The amount of stored fat depends on several factors, including age, sex, metabolism, diet, and activity level
· The primary source of excess body fat is excess calories consumed in the diet – that is, calories consumed in excess of calories expended in metabolism, physical activity, and exercise
Overweight and Obesity Defined
· When looking at body composition, the most important consideration is the proportion of the body’s total weight that is fat – the percent body fat
· Percent body fat: the percentage of total body weight that is composed of fat
· Overweight: body weight above the recommended range for good health
· Obesity: severely overweight, characterized by an excessive accumulation of body fat; may also be defined in terms of some measure of total body weight
Prevalence of Overweight and Obesity Among Canadians
· In Canada, the prevalence of obesity has increased from 13.8% in 1978-1979 to 24.1% in 2009, and more than 34% of Canadian adults are now overweight
· In the U.S. 34% of people are obese and more than 67% of people are overweight
Excess Body and Fat Wellness
	Risk of Chronic Disease and Premature Death
· Canadians who are obese are 50-100% more likely to die prematurely and even those classified as mildly to moderately overweight will be susceptible to a substantial increase in the risk for premature death
· Statistics Canada estimates that obese Canadians are:
· Three times more likely to suffer from high blood pressure
· Four times more likely to be diabetic
· Over 50% more likely to suffer from heart disease than those in healthy weight ranges
· Metabolic syndrome: a cluster of symptoms present in many overweight and obese people that greatly increases their risk of heart disease, diabetes, and other chronic illnesses
· Symptoms include resistance to insulin, high blood pressure, high blood glucose levels, abnormal blood fat levels (high triglycerides and low HDLs, or “good” cholesterol), and fat deposits in the abdominal region
· Metabolic syndrome increase the risk of heart disease up to three times in men and six times in women
· Obesity is also associated with an increased risk of death from many types of cancer (e.g. breast, colorectal, endometrial)
· Other health problems associated with obesity include impaired immune function, gallbladder and kidney disease, skin problems, sleep and breathing disorders, impotence, back pain, arthritis, and other bone and joint disorders
Body Fat Distribution and Health
· Men and post-menopausal women tend to store fat in the upper regions of their bodies, particularly in the abdominal area (the “apple shape”)
· Pre-menopausal women usually store fat in the hips, buttocks, and thighs (the “pear shape”)
· Excess fat in the abdominal area increases risk of several diseases, including high blood pressure, diabetes, early-onset heart disease, stroke, certain cancers, and mortality
· The risks from body fat distribution are usually assessed by measuring weight circumference. A total waist circumference of more than 102 cm for men and more than 88 cm for women is associated with a significantly increased risk of disease.
Performance of Physical Activities
· Excess body fat decreased the ability and motivation to perform physical activities
Emotional Wellness and Self-Image
· Unrealistic expectations about body composition can hurt self-image; exercise improves body image and self-efficacy
· Set a realistic goal and maintain a wellness lifestyle to develop a healthy body composition
Problems Associated with Very Low Levels of Body Fat
· Essential fat is necessary for the function of the body, and health experts generally view to little body fat – less than 8-12% for women and 3-5% for men – as a threat to health and well-being
· Extreme leanness is linked with reproductive, circulatory, and immune system disorders
· For women, an extremely low percentage of body fat is associated with amenorrhea and loss of bone mass
· Amenorrhea: absent or infrequent menstruation, sometimes related to low levels of body fat and excessive quantity or intensity of exercise
The Female Athlete Triad
· Female athlete triad: a condition consisting of three interrelated disorders: abnormal eating patterns (and excessive exercising) followed by lack of menstrual periods (amenorrhea) and decreased bone density (premature osteoporosis)
· Typical signs of the eating disorders that trigger the condition are extreme weight loss, dry skin, loss of hair, brittle fingernails, cold hands and feet, low blood pressure and heart rate, swelling around the ankles and hands, and weakening of the bones
· Once the condition has progressed, long-term consequences, especially bone loss, are unavoidable
Diabetes
· Obese people are more than four times as likely as non-obese people to develop diabetes
· Excess body fat is a key risk factor for the most common type of diabetes
· Diabetes mellitus is a disease that causes a disruption of normal metabolism
· There are two major forms of diabetes: type 1 and type 2
· In type 1 diabetes, the pancreas produces little or no insulin, so daily doses of insulin are required
· Type 1 diabetes is usually diagnosed before age 30
· In type 2 diabetes, the pancreas doesn’t produce enough insulin, cells are resistant to insulin, or both
· Type 2 diabetes is usually diagnosed in people over age 40, although there has been an increase in type 2 diabetes in children in the past two decades
· About one-third of people with type 2 diabetes must take insulin, others may take medications that increase insulin production or stimulate cells to take up glucose
· A third type of diabetes known as gestational diabetes occurs in about 2-4% of women during pregnancy
· The term pre-diabetes describes blood glucose levels that are higher than normal but not high enough for a diagnosis of type 2 diabetes
· The major factors involved in the development of diabetes are age, obesity, physical inactivity, a family history of diabetes, and lifestyle. Ethnicity also plays a role.
Warning Signs and Testing
· Be alert for the warning signs of diabetes:
· Frequent urination
· Extreme hunger or thirst
· Unexplained weight loss
· Extreme fatigue
· Blurred vision
· Frequent infections
· Cuts and bruises that are slow to heal
· Tingling and numbness in the hands or feet
· Generalized itching with no rash
· A fasting glucose level of 7 mmol/L or higher indicates diabetes; a level of 5.6 mmol/L indicates pre-diabetes
Prevention
· It is estimated that 90% of cases of type 2 diabetes could be prevented if people adopted healthy lifestyle behaviours, including regular physical activity, a moderate diet, and modest weight loss
· For people with pre-diabetes, lifestyle measures are more effective than medication for delaying or preventing the development of diabetes
· A moderate diet to control body fat is perhaps the most important dietary recommendation for the prevention of diabetes
· Diets low in fibre and high in sugar, refined carbohydrates, saturated fat, red meat, and high-fat dairy products to increased risk of diabetes
· Diets rich in whole grains, fruits, vegetables, legumes, fish, and poultry may be protective
Treatment
· There is no cure for diabetes, but it can be successfully managed by keeping blood sugar levels within safe limits through diet, exercise, and if necessary, medication
· Blood sugar levels can be monitored using a home test, and close control of glucose levels can significantly reduce the rate of serious complications
· An important step in treatment is to lose weight. Even a small amount of exercise and weight loss can be beneficial.
Assessing Body Mass Index, Body Composition, and Body Fat Distribution
Calculating Body Mass Index
· Body mass index (BMI): a measure of relative body weight correlating highly with more direct measures of body fat, calculated by dividing total body weight (in kilograms) by the square of body height (in metres)
· Body mass index is also based on the concept that a person’s body weight should be proportional to their height
· Elevated BMI is linked to increased risk of disease, especially if associated with large waist circumference
· If you are an athlete, a serious weight trainer, or a person of short stature, do not use BMI as your primary means of assessing whether your current weight is healthy
· A BMI between 18.5 and 24.9 is considered healthy. A person is classified as overweight if he or she has a BMI of 25 or above and obese if he or she has a BMI of 30 or above

Estimating Percent Body Fat
· One of the most accurate is underwater weighing. Others techniques include skinfold measurements, the Bod Pod, bioelectrical impedance analysis, and dual-energy X-ray absorptiometry.
Underwater Weighing
· An individual is weighed under water and land
· The percentages of fat and fat-free weight are then calculated from body density
· Muscle has a higher density and fat a lower density than water (1.1 grams per cubic centimetre for fat-free mass; 0.91 gram per cubic centimetre for fat; and 1 gram cubic centimetre for water)
· Therefore, fat people tend to float and weigh less under water, and lean people tend to sink and weigh more under water
Skinfold Measurement
· Can be used to assess body composition because equations can link the thickness of skinfolds at various sites to percent body fat calculations from more precise laboratory techniques
· Typically involves measuring the thickness of skinfolds at several different sites on the body
· Skinfolds are measured with a device called a caliper, which consists of a pair of spring-loaded, calibrated jaws
Air Displacement (I.E., the Bod Pod)
· A small chamber containing computerized sensors that measures body composition by air displacement
· The Bod Pod has an error rate of 2-4% in determining percent body fat
Bioelectrical Impedance Analysis (BIA)
· The BIA technique works by sending a small electrical current through the body and measuring the body’s resistance to it
· Fat-free tissues, where most body water is located, are good conductors of electrical current, whereas fat is not
· The resulting estimates can be used to estimate body composition
· Bioelectrical impedance analysis has an error rate of 4-5%
· Hydration affects the accuracy of results

Advanced Techniques: DEXA and TOBEC
· Dual energy X-ray absorptiometry (DEXA) works by measuring the tissue absorption of high – and low-energy X-ray beams
· The procedure has an error rate of 2%
· Total body electrical conductivity (TOBEC) estimates lean body mass by passing a body through a magnetic field
Assessing Body Fat Distribution
· Two of the simplest to perform are waist circumference measurement and waist-to-hip ratio calculation
· In the first method, you measure your waist circumference; in the second, you divide your waist circumference by your hip circumference
· A total waist circumference of more than 102 cm for men and 88 cm for women and a waist-to-hip ratio above 0.94 for young men and 0.82 for young women are associated with a significantly increased risk of heart disease and diabetes
Setting Body Composition Goals
· If fat loss would benefit your health, set a realistic goal in terms of estimated percent body fat or BMI
· If you have underlying health issues, check with your physician before setting a goal
· A little weight loss at a time can be very beneficial; focus on a healthy lifestyle including proper diet and exercise
Making Changes in Body Composition
· In general, lifestyle should be your focus – regular physical activity, endurance exercise, strength training, and a moderate energy intake
· In studies of people who have lost weight and maintained the loss, physical activity was the key to long-term success

Chapter 2
Physical Activity and Exercise for Health and Fitness
· According to Statistics Canada’s Health Reports (2009), only 52.5% of Canadian adults are moderately active during their leisure time
· Factors such as gender, age, and income level may impact our level of physical activity
· Women of all age groups are less likely to be physically active than men and the older women become, the wider the gap between the genders
· Those with higher incomes are more likely to be at least moderately active than those with lower incomes
· Possible barriers to increased physical activity include lack of time and resources, social and environmental influences, and – most important – lack of motivation and commitment. Some people also fear injury.
Physical Activity on a Continuum
· Physical activity: body movement carried out by the skeletal muscles that requires energy 
· Different types of physical activity can vary by ease of intensity (e.g. walking down a hallway vs. cycling 10 kilometers)
· Exercise: planned, structured, repetitive movement intended to improve or maintain physical fitness
· Physical fitness is a set of physical attributes that allows the body to respond or adapt to the demands and stress of physical effort – to perform moderate-to-vigorous levels of physical activity without becoming overly tired
· Levels of fitness depend on such physiological factors as the heart’s ability to pump blood and the energy-generating capacity of the cells
· These factors depend on genetics – a person’s inborn potential for physical fitness – and behaviour – getting enough physical activity to stress the body and cause long-term physiological changes
Lifestyle Physical Activity for Health Promotion
· For health promotion:
· Expend about 150 calories – equivalent to 30 minutes of brisk walking – on most days
· For health promotion + weight management:
· Engage in 60 or more daily minutes of activity to prevent unhealthy weight gain
· Engage in 60-90 daily minutes of activity to maintain weight loss
· The Canadian Physical Activity Guidelines suggest that each age demographic should attain the following levels of physical activity:
· Children aged 5-11 years and youth aged 12-17 should accumulate at least 60 minutes of moderate-to-vigorous intensity physical activity daily
· Adults aged 18 and older should accumulate at least 150 minutes of moderate-to-vigorous intensity aerobic physical per week, in bouts of 10 minutes or more
· CSEP also recommends that each group participates in muscle and bone stretching activities


Brain Health and Exercise
· Recent evidence shows that regular physical activity has the following positive effects on the human brain:
· Exercise improves cognitive function – that is – the brain’s ability to learn, remember, think, and reason
· Exercise can be used to overcome the negative effects of a poor diet (for example, a diet high in saturated fats) or brain health
· Exercise promotes the creation of new nerve cells (neurons) in the brain and throughout the nervous system. By providing this process (called neurogenesis), exercise provides some protection against injury and degenerative conditions that can destroy neurons.
· Exercise enhances the entire nervous system’s plasticity – that is, its ability to change and adapt. In the brain, spinal cord, and nerves, this can mean developing new or different pathways for transmitting sensory information or motor commands.
· Exercise appears to have a protective effect on the brain as people age, helping to delay or even prevent the onset of neurodegenerative disorders such as Alzheimer’s disease
· Exercise has a positive effect on mental health. The overall message is that exercise – even modest activity such as taking a daily walk – can help combat a variety of mental health disorders
Health Promotion – Canada
· Health Canada:
· Recommends all Canadians expend an average of 3.0 kcal/kg/day for optimal health benefits
· This average expenditure can be accomplished by engaging in endurance, flexibility, and strength activities
· Vary activities, include light, moderate, and vigorous activities according to health status
Moderate Physical Activity
· Walking, for example, is good for:
· Cardiovascular
· Muscular
· Body composition
· Stress management 

Exercise to Develop Physical Fitness
· Lifestyle physical activity improves health but may not improve fitness
· Issues of overload must be considered
· A structured, formal exercise program improves physical fitness and provides even greater health improvements
How Much Physical Activity is Enough
· Moderate-intensity vs high-intensity exercise
· Continuous vs intermittent exercise
· Low-intensity exercise improves health buy may not be very beneficial for improving physical fitness
Health-Related Components of Physical Fitness
· Health-related fitness includes the following components:
· Cardiorespiratory endurance
· Muscular strength
· Muscular endurance
· Flexibility
· Body composition
· Health-related fitness contributes to your capacity to enjoy life, help your body withstands physical and psychological challenges, and protects you from chronic disease
Cardiorespiratory Endurance
· Cardiorespiratory endurance: the ability of the body to perform prolonged, large-muscle, dynamic exercise at moderate to high levels of intensity
· It depends on such factors as the ability of the lungs to deliver oxygen from the environment to the bloodstream, the capacity of the heart to pump blood, the ability of the nervous system and blood vessels to regulate blood flow, and the capability of the body’s chemical systems to use oxygen and process fuels for exercise
· When levels are cardiorespiratory fitness are low, the heart has to work very hard during normal activities and may not be able to work hard enough the sustain high-intensity physical activity in an emergency
· As cardiorespiratory fitness improves, related physical functions also improve. For example:
· The heart pumps out more blood per heartbeat
· Resting heart rate slows
· Blood volume increases
· Blood supply to tissues improves
· The bod can cool itself better
· Resting blood pressure decreases
· Endurance training also improves the functioning of the chemical systems, particularly in the muscles and liver, thereby enhancing the body’s ability to use energy supplied by food and to do more exercise with less effort from the oxygen transport system
· Poor cardiorespiratory fitness is linked with heart disease, type 2 diabetes, colon cancer, stroke, depression, and anxiety
· A moderate level of cardiorespiratory fitness can even help compensate for certain health risks, including excess bod fat: people who are lean but who have low cardiorespiratory fitness have been found to have higher death rates than people with higher levels of body fat who are otherwise fit
· You can develop cardiorespiratory endurance through activities such as walking, jogging, cycling, and aerobic dancing
Muscular Strength
· Muscular strength: the amount of force a muscle can produce with a single maximum effort
· it depends on such factors as the size of muscle cells and the ability of nerves to activate muscles cells
· Muscle tissue is an important element of overall body composition. Greater muscle mass means a higher rate of metabolism and faster energy use. Training to build muscular strength can also help people manage stress and boost their self-confidence.
· Metabolism: the sum of all vital processes by which food energy and nutrients are made available to and used by the body
· Older people tend to experience a decrease in both the number and size of muscle cells; a condition called sarcopenia. Many of the remaining muscles cells become slower, and some become non-functional because they lose their attachment to the nervous system.
· Strength training (resistance training or weight training) helps maintain muscle mass and function and possibly helps decrease the risk of osteoporosis (bone loss) in older people
Muscular Endurance
· Muscular endurance: the ability of a muscle to remain contracted or to contract repeatedly for a long period of time
· It depends on such factors as the size of muscle cells, the ability of muscles to store fuel, and the blood supply to muscles
· Important for good posture and for injury prevention
· Helps people cope with daily physical demands and enhances performance in sports and work

Flexibility
· Flexibility: the ability to move joints through their full range of motion
· It depends on joint structures, the length and elasticity of connective tissue, and nervous system activity
· Inactivity causes the joints to become stiffer with age
Body Composition
· Body composition: the proportion of fat and fat-free mass (muscle, bone, and water) in the body
· Fat-free mass: the non-fat component of the human body, consisting of skeletal muscle, bone, and water
· Healthy body composition includes a high proportion of fat-free mass and an acceptably low level of body fat, adjusted for age and gender
· A person with excessive body fat – especially fat in the abdomen – is more likely to experience a variety of health problems, including heart disease, insulin resistance, high blood pressure, stroke, joint problems, type 2 diabetes, gallbladder disease, blood vessel inflammation, some types of cancer, and back pain
Skill-Related Components of Fitness
· The ability to perform a particular sport or activity may depend on skill-related fitness components such as the following:
· Speed: the ability to perform a movement in a short period of time
· Power: the ability to exert force rapidly, based on a combination of strength and speed
· Agility: the ability to change the position of the body quickly and accurately 
· Balance: the ability to maintain equilibrium while moving or while stationary
· Coordination: the ability to perform motor tasks accurately and smoothly using body movements and the senses
· Reaction time: the ability to respond or react quickly to a stimulus
Principles of Physical Training: Adaption to Stress
· The body adapts to the particular type and amount of stress placed on it
· Physical training: the performance of different types of activities that cause the body to adapt and improve its level of fitness
Specificity – Adapting to Type of Training
· To develop a particular fitness component, perform exercises specifically designed for that component
· Specificity: the training principle that the body adapts to the particular type and amount of stress placed on it
Progressive Overload – Adapting to Amount of Training and the FIIT Principle
· Progressive overload: the training principle that placing increasing amounts of stress on the body causes adaptations that improve fitness
· The amount of overload is very important. Too little exercise will have no effect on fitness; too much may cause injury and problems with the body’s immune system and hormone levels.
· Progression is critical because fitness increases only if the volume and intensity of workouts increase
· FIIT principle for overload:
· Frequency – how often
· Intensity – how hard
· Time – how long (duration)
· Type – mode of activity
Reversibility – Adapting to a Reduction in Training
· Reversibility: the training principle that fitness improvements are lost when demands on the body are lowered
· When a person stops exercising, some fitness improvements are lost in as little as 2 weeks’ time. However, not all fitness levels reverse at the same rate.
· Strength straining is very resilient, so a person can maintain strength fitness by doing resistive exercise as infrequently as once a week. On the other hand, cardiovascular and cellular fitness reverse themselves more quickly – sometimes within just a few days or weeks.
· 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 – Limits on Adaptability
· Everyone is NOT created equal from a physical standpoint
· There are large individual differences in our ability to improve fitness, achieve a desirable body composition, and lean and perform sports skills
· The body’s ability to transport and use oxygen, for example, can be improved by only about 5-25% through endurance training. An endurance athlete must therefore inherit a large metabolic capacity in order to reach competitive performance levels.


Designing Your Own Exercise Program
· Choose activities for a balanced program
· Consider motivational (enjoyment) and practical factors (e.g. time, money, skill, convenience, scheduling, etc.)
· Include activities to develop all health-related components of physical fitness
Getting Medical Clearance
· If a physician isn’t sure whether exercise is safe for you, she or he may recommend an exercise stress test or a graded exercise test (GXT) to see whether you show symptoms of heart disease during exercise
· Exercise stress test: a test usually administered on a treadmill or cycle ergometer that involves analysis of the changes in electrical activity in the heart from an electrocardiogram (EKG or ECG) taken during exercise. Used to determine if any heart disease is present and to assess current fitness level.
· Graded exercise test (GXT): an exercise test that starts at an easy intensity and progresses to maximum capacity
Assessing Yourself
· The first step in creating a successful fitness program is to assess your current level of physical activity and fitness for each of the five health-related fitness components
· The results of the assessment tests will help you set specific goals and plan your fitness program
Setting Goals
· SMART:
· Specific
· Measurable
· Attainable
· Realistic
· Time-frame specific
Choosing Activities for a Balanced Program
· An ideal fitness program combines physically active lifestyle with a systematic exercise program to develop and maintain physical fitness
· Look at figure 2.1 and 2.2 in the PowerPoint slides


Guidelines for Training
· Listen to your body and get adequate rest
· Cycle the volume and intensity of your workouts (e.g. train intensely on some days and train lightly on others)
· Train with a partner (motivate and encourage each other)
· Train your mind (nurture habits, commitment, etc.)
· Fuel your activity appropriately (hydrate, consume enough calories)
· Have fun – choose activities that you enjoy 
· Track your progress – for effective management and motivation
· Keep your exercise program in perspective – set reasonable standards and persevere patiently
Train the Way You Want Your Body to Change
· stress your body such that it adapts in the desired direction
Train Regularly 
·  Consistency is the key to improving fitness. Fitness improvements are lost if too much time is allowed to pass between exercise sessions.
Start Slowly and Get in Shape Gradually
· An exercise program can be divided into three phases:
· Beginning phase: the body adjusts to the new type and level of activity
· Making progress phase: fitness increases
· Maintenance phase: the targeted level of fitness is sustained over the long-term
· As your progress, increase duration and frequency before increasing intensity
· If you train too much or too intensely, you are more likely to suffer injuries or become over-trained, a condition characterized by lack of energy, aching muscles and joints, and decreased physical performance
Warm Up Before Exercise
· Warming up can decrease your chances of injury by helping your body gradually progress from rest to activity
· A good warm-up can increase muscle temperature, reduce joint stiffness, bathe the joint surfaces in lubricating fluid, and increase blood flow to the muscles, including the heart
· A warm-up should include low-intensity, whole-body movements similar to those used in the activity that will follow
Cool Down After Exercise
· During exercise, as much as 90% of circulating blood is directed to the muscles and skin, up from as little as 20% during rest
· If you suddenly stop moving after exercise, the amount of blood returning to your heart and brain may be insufficient, and you may experience dizziness, a drop in blood pressure, or other problems
· Cool down by continuing to move at a slow pace – walking for example – for 5-10 minutes, as your heart rate and breathing rate slowly return to normal
· At the end of the cool-down period, do stretching exercises while your muscles are still warm
Exercise Safely
· You should always:
· Wear a helmet when biking, skiing, or rock climbing
· Wear eye protection when playing racquetball or squash
· Wear bright clothing when exercising on a public street
· Walk or run with a partner in a park or on a deserted track
· Give vehicles plenty of leeway, even when you have the right of way
· Use high-quality equipment and keep it in good repair
Choosing a Fitness Center
· Trained personnel
· Convenience
· Atmosphere
· Safety
· Cost
· Effectiveness

Chapter 3
Basic Physiology of Cardiorespiratory Endurance Exercise
The Cardiorespiratory System
· Cardiorespiratory system: the system that circulates blood through the body; consists of the heart, blood vessels, and respiratory system
The Heart
· The heart is a four-chambered, fist-sized muscle located just beneath the ribs under the sternum (breastbone)
· Its role is to pump oxygen-poor blood to the lungs and oxygenated (oxygen-rich)  blood to the rest of the body
· Blood actually travels through two separate circulatory systems: the right side of the heart pumps blood to the lungs in what is called pulmonary circulation, and the left side of the pumps blood through the rest of the body in systemic circulation
· The following steps describe the path blood follows as it travels through the heart and the cardiorespiratory system:
1. Waste-laden, oxygen-poor blood travels through large vessels, called venae cevae, into the heart’s right upper chamber, or atrium
· Venae cavae: the large veins through which blood is returned to the right atrium of the heart
· Atrium: one of the two upper chambers of the heart, from which blood flows through arteries to lungs and other parts of the body
2. After the right atrium fills, it contacts and pumps blood into the heart’s right lower chamber, or ventricle
· Ventricle: one of the two lower chambers of the heart, from which blood flows through arteries to the lungs and other parts of the body
3. When the right ventricle is full, it contracts and pumps blood through the pulmonary artery into the lungs
4. In the lungs, blood picks up oxygen and discards carbon dioxide
5. The cleaned, oxygenated blood flows from the lungs through the pulmonary veins into the heart’s left atrium
6. After the left atrium fills, it contracts and pumps blood into the left ventricle
7. When the left ventricle if full, it pumps blood through the aorta – the body’s largest artery – for distribution to the rest of the body’s blood vessels
· The period of the heart’s contraction is called systole; the period of relaxation is called diastole
· During systole, the atria contract first, pumping blood into the ventricles. A fraction of a second later, the ventricles contract, pumping blood to the lungs and the body. During diastole, blood flows into the heart.
· Blood pressure: the force exerted by the blood on the walls of blood vessels; created by the pumping action of the heart
· Normal blood pressure readings for a young, healthy male are approximately 120 systolic over 80 diastolic
· The heartbeat – the split-second sequence of contraction of the heart’s four chambers – is controlled by nerve impulses
· Originates in a bundle of specialized cells in the right atrium called the pacemaker or sinoatrial (SA) node

Blood Vessels
· Blood vessel are classified by size and function
· Veins: vessels that carry blood to the heart
· Veins have thin walls
· Arteries: vessels that carry blood away from the heart
· Arteries have thick 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
· Deliver oxygen and nutrient-rich blood to the tissues and pick up oxygen-poor, waste-laden blood
· Two large vessels, the right and left coronary arteries, branch off the aorta and supply the heart muscle with oxygenated blood
The Respiratory System
· Respiratory system: the lungs, air passages, and breathing muscles; supplies oxygen to the body and removes carbon dioxide
· Air passes in and out of the lungs as a result of pressure changes brought about by the contraction and relaxation of the diaphragm and rib muscles
· As air is inhaled, it passes through the nasal passages, the throat, larynx, trachea (windpipe), and bronchi into the lungs
· Alveoli: tiny air sacs in the lungs that allow the exchange of oxygen and carbon dioxide between the lungs and blood
· Carbon dioxide passes from blood cells into the alveoli, where it is carried up and out of the lungs (exhaled)
· Oxygen from inhaled air is passed from the alveoli into the blood cells; these oxygen-rich blood cells then return to the heart and are pumped throughout the body
The Cardiorespiratory System at Rest and During Exercise
· At rest and ruing light activity, your heart beats at a rate of about 50-90 beats per minute, and you take about 12-20 breaths per minute
· During exercise, the demands of the cardiorespiratory system increase. To meet these demands, your body makes the following changes:
· Heart rate increases, up to 170-210 beats per minute during intense exercise
· The heart’s stroke volume increases, meaning that the heart pumps out more blood with each beat
· The heart pumps and circulates more blood per minute as a result of the faster heart rate and greater stroke volume. During exercise, this cardiac output increases to 18-23 litres per minute, compared to about 4.5-6 litres per minute at rest.
· Blood flow changes, so as much as 85-90% of the blood may be delivered to working muscles. At rest, about 15-20% of blood is distributed to the skeletal muscles.
· Systolic blood pressure increases, while diastolic blood pressure holds steady or declines slightly. A typical exercise blood pressure might be 175/65 compared to 110/70 at rest.
· To oxygenate this increased blood flow, you take deeper breaths and breathe faster, up to 40-60 breaths per minute
Energy Production
· Metabolism is the sum of all the chemical processes necessary to maintain the body
· The rate at which your body uses energy – its metabolic rate – depends on your level of activity 
· At rest, you have a lower metabolic rate; if you begin to walk, your metabolic rate increases
Energy from Food
· During digestion, most carbohydrates are broken down into the simple sugar glucose
· Glucose: a simple sugar that circulates in the blood and can be used by cells to fuel adenosine triphosphate (ATP) production
· Some glucose remains circulating in the blood (“blood sugar”), where it can be used as a quick source of fuel to produce energy 
· Glucose may also be converted into glycogen and stored in the liver, muscles, and kidneys
· Glycogen: a complex carbohydrate stored principally in the liver and skeletal muscles; the major fuel source during most forms of intense exercise. Glycogen is the storage form of glucose.
· If glycogen stores are full and the body’s immediate need for energy is met, the remaining glucose is converted to fat and stored in the body’s fatty tissues
ATP: The Energy “Currency” of Cells
· Adenosine triphosphate (ATP): the energy source for cellular processes
· When a cell needs energy, it breaks down ATP, a process that releases energy in the only form the cell can use directly
· Cells store a small amount of ATP, they create it through chemical reactions that utilize the body’s stored fuels – glucose, glycogen, and fat


Exercise and the Three Energy Systems
	The Immediate Energy System
· Immediate (“explosive”) energy system: the system that supplies energy to muscle cells through the breakdown of cellular stores of ATP and creatine phosphate (CP)
· Provides energy rapidly, but for only a short period of time
· It is used to fuel activities that last for about 10 or fewer seconds (e.g. sports, weight lifting, and shot-putting or rising from a chair and picking up a bag of groceries)
· CP levels are depleted rapidly during exercise, so the maximum capacity of this energy system is reached within a few seconds
The Non-Oxidative System
· The non-oxidative (anaerobic) 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 reactions take place without oxygen and produce lactic acid
· Used at the start of an exercise session and for high-intensity activities lasting for about 10 seconds to 2 minutes, such as the 400-metre run
· This system doesn’t require oxygen to produce energy, which is why it is referred to as the anaerobic system
· Anaerobic: occurrence in the absence of energy 
· This systems capacity to produce energy is limited, but it can generate a great deal of ATP in a short period of time
· Most important energy system for very intense exercise
· There are two key limiting factors for the anaerobic-lactic energy system. Firstly, the body’s supply of glucose and glycogen is limited. If these are depleted, a person may experience fatigue and dizziness, and judgement may be impaired. Second, increases in hydrogen and potassium ions (which are thought to interfere with metabolism and muscle contraction) cause fatigue.
· The anaerobic system also creates metabolic acid. Fortunately, exercise training increases the body’s ability to cope with metabolic acid. Improved fitness allows you to exercise at higher intensities before the abrupt build-up of metabolic acids – a point called the lactate threshold.
· Lactic acid: a metabolic acid resulting from the metabolism of glucose and glycogen; an important source of fuel for many tissues of the body, its accumulation may produce fatigue

The Oxidative Energy System
· The oxidative (aerobic) 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
· Used during any physical activity that lasts longer than about 2 minutes, such as distance running, swimming, hiking, or even standing in line 
· Aerobic: dependent on the presence of oxygen
· The oxidative system cannot produce energy as quickly as the other two systems, but it can supply energy for much longer period of time
· Mitochondria: intracellular structures containing enzymes used in the chemical reactions that convert the energy in food to a form the body can use 
· ATP production takes place in mitochondria 
· Because mitochondria can use carbohydrates (glucose and glycogen) or fats to produce ATP, the body’s stores of fuel for this system are much greater than those for the other two energy systems
· The actual fuel used depends on the intensity and duration of exercise and on the fitness status of the individual. Carbohydrates are favoured during more intense exercise (over 65% of maximum capacity); fats for mild, low-intensity activities.
· The energy requirement of this energy system is proportional to the intensity of exercise. As intensity increases, so does oxygen consumption.
· Maximal oxygen consumption : the highest rate of oxygen consumption an individual is capable of during maximum physical effort, reflecting the body’s ability to transport and use oxygen; measured in millimetres of oxygen used per minute per kilogram of body weight
· Influenced by genetics, fitness status (power-generating capacity and fatigue resistance), gender, and age
· Depends on many factors, including the capacity of blood to carry oxygen, the rate at which oxygen is transported to the tissues, and the amount of oxygen that cells extract from the blood
· Determines how intensely a person can perform endurance exercise and for how long, and is considered the best overall measure of the capacity of the cardiorespiratory system 
The Energy Systems in Combination
· Higher exercise demand and physical fitness results in:
· Higher metabolic rate (up to 20+ times Resting Metabolic Rate) depending on workload + fitness
· Physical adaption to exercise demands trains the body to produce and use energy efficiently
· Mitochondria (aerobic energy system) use carbohydrates + fats to produce ATP
· More energy can be produced for powerful or sustained exercise
· The fit body works at lower intensities (more fat used as fuel)
Physical Fitness and Energy Production
· Physically fit people can increase their metabolic rate substantially, generating the energy needed for powerful or sustained exercise
· Regular physical training improves the body’s ability to produce energy abundantly and efficiently, using more fat as fuel and producing fewer wastes to interfere with performance 
Benefits of Cardiorespiratory Endurance Exercise
Improved Cardiorespiratory Functioning
· Endurance exercise enhances the heart’s health by:
· 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 improved function keeps the heart rate lower both at rest and during exercise. The resting heart rate for a fit person is of 10-20 beats per minute lower than that of an unfit person. This translates into as many as 10 million fewer beats in the course of a year.
· 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 
· Reducing blood pressure
Improved Cellular Metabolism
· Cardiorespiratory training improves metabolism by doing the following:
· Increasing the number of capillaries in the muscles. 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 muscles aches.
· Training muscles to make the most of oxygen and fuel so they work more efficiently
· Increasing the size of and number of mitochondria in muscles cells, increasing cells’ energy capacity
· Preventing glycogen depletion and increasing the muscles’ ability to use lactic acid and fat as fuels
· Regular exercise may also help protect your cells from chemical damage caused by agents called free radicals
· Fitness programs that best develop metabolic efficiency include both long-duration, moderately intense endurance exercise and brief periods of more intense effort
Reduce Risk of Chronic Disease
	Cardiovascular disease
· Sedentary living is a key contributor to cardiovascular disease
· Cardiorespiratory endurance exercise lowers your risk of CVD by doing the following:
· Promoting a healthy balance of fats in the blood. High concentrations of blood fats such as cholesterol and triglycerides are linked to CVD. Exercise raises level of “good cholesterol” (HDL) and may lower levels of “bad cholesterol” (LDL).
· Reducing blood pressure, which is a contributing factor to several kinds of CVD
· Enhancing the functioning of the cells that line the arteries (endothelial cells)
· Reducing inflammation
· Preventing obesity and type 2 diabetes, both of which contribute to CVD
Cancer
· Exercise reduces the risk of colon cancer in men and women and there is promising data that it reduces the risk of cancer of the breast and reproductive organs in women 
Type 2 Diabetes
· Exercise metabolizes (burns) excess sugar and makes cells more sensitive to the hormone insulin, which is involved in the regulation of blood sugar levels
· Exercise improves blood sugar levels in many people with diabetes, and physical activity is an important part of treatment
Osteoporosis
· People with denser bones can better endure the bone loss that occurs with aging
· With stronger bones and muscles and better balance, fit people are less likely to experience debilitating falls and bone fractures
Death from all Causes
· Physically fit people have a reduced risk of dying from all causes, with the greatest benefits found for people with the highest levels of fitness
· Physical inactivity is a good predictor of premature death and is as important a risk factor as smoking, high blood pressure, obesity, and diabetes
Better Control of Body Fat
· Excess body fat is linked to many diseases (e.g. CVD, cancer, and type 2 diabetes) 
· Regular exercise increases daily calorie expenditure so that a healthy diet is less likely to lead to weight gain
· Endurance exercise burns calories directly and, if intense enough continues to do so by raising resting metabolic rate for several hours following an exercise session
Improved Immune Function
· Moderate endurance exercise boots immune function, whereas excessive training (overtraining) depresses it 
· Physically fit people get fewer colds and upper respiratory tract infections than people who are not fit
· Exercise affects immune function by influencing levels of specialized cells and chemicals involved in the immune response
Improved Psychological and Emotional Well-Being
· Performing physical activities proves proof of mastery of skills and self-control, thus enhancing self-image
· Endurance exercise lessens anxiety, depression, stress, anger and hostility, thereby improving mood and boosting cardiovascular health 
· Regular exercise also improves sleep
Benefits of Exercise for Older Adults
· Research has shown that most aspects of physiological functioning peak when people are about 30 years old and then decline at a rate of about 0.5-1% a year
· This decline in physical capacity is characterized by a decrease in maximal oxygen consumption, cardiac output, muscular strength, fat-free mass, joint mobility, and other factors
· These declines can be significantly reduced with regular exercise, increasing length and quality of life
· Regular endurance exercise in older people can:
· Improve maximal oxygen consumption by up to 15-30%
· Improve cardiorespiratory functioning, cellular metabolism, body composition, and psychological and emotional well-being
· Improve balance, which can reduce the risk of injuries from falls
· Reduce the risk of heart disease, cancer, diabetes, osteoporosis, and dementia
· Resistance training in older people can:
· Build strength and fat-free mass
· Help to retain a level of independence
· Boost spirits
· Flexibility training in older people can:
· Improve the range of motion in joints
· Help to maintain functional dependence
Why is it Important to Combine Aerobic Exercise with Strength Training
· Lifting weights has been shown to have the following adverse effects on the cardiovascular system:
· Weight training promotes short-term stiffness of the blood vessels, which could promote hypertension (high blood pressure) over time and increase the load on the heart
· Lifting weights (especially heavy weights) causes extreme short-term boosts in blood pressure. Over the long-term, sharp elevations in blood pressure can damage arteries, even if each pressure increase lasts only a few seconds.
· Weight training places stress on the endothelial cells that line blood vessels. Because these cells secrete nitrous oxide, this stress can contribute to a wide range of negative effects, from erectile dysfunction to heart disease.
· Performing CV training after muscular training reduces these risks
Assessing Cardiorespiratory Fitness
Choosing an Assessment Test
· Several simples provide reasonably good estimates of maximal oxygen consumption (within 10-15% of the results of a laboratory test)
· Four commonly used assessment as the following:
· The 1.6 km Walk Test
· The 3-minute Step Test
· The 2.4 km Run-Walk Test
· Leger’s 20-metre Shuttle Run
· Results based on time, distance, exercise HR, recovery HR, etc.
Monitoring Your Heart Rate
· Each time your heart beats, it pumps blood into your arteries; this surge of blood causes a pulse that you can feel by holding your fingers against an artery
· The two most common sites for monitoring heart rate are the carotid artery in the next and the radial artery in the wrist
· Press your index and middle fingers gently on the correct site
· Usually assessed in beats per minute (bpm)
· Its best to do a shorter count – 10 seconds – and then multiply the result by 6 to get your heart rate in best per minute (or 15 sec. x 4)
· Heart rate monitors – record heart rate for you
Developing a Cardiorespiratory Endurance Program
· To create a successful endurance exercise program, follow these guidelines:
· Set realistic goals
· Set your starting frequency, intensity, duration of exercise at appropriate levels
· Choose suitable activities
· Warm up and cool down
· Adjust your program as your fitness improves
Setting Goals
· Through endurance exercise, an individual may be able to improve maximal oxygen consumption by about 10-30%
· The amount of improvement possible depends on age, health status, and initial fitness level; people who start a very low fitness levels can improve by a greater percentage than elite athletes
· Another physical factor you can track to monitor progress is resting heart rate- your heart rate at complete rest, measured in the morning before you get out of bed and move around
· Resting heart rate may decrease by as much as 10-15 bpm in response to endurance training. Changes in resting heart rate only noticeable after 4-6 weeks of training.
· Best to base your program on “SMART” goals
Applying the FITT Equation
	Frequency of Training
· At least 150 minutes per week of moderate to vigorous physical activity is enough to promote health
· Exercise 3-5 days per week to build cardiorespiratory endurance
· More than 5 days per week can lead to injury and isn’t necessary for the typical person on an exercise program designed to promote wellness. Training fewer than 3 days per week makes it difficult to improve your fitness (unless high intensity) or to lose weight
· It is safe to do moderate-intensity activity such as walking and gardening every day
· Beginners should start with 3 and work up to 5 days per week


Intensity of Training
· Target heart zone: the range of heart rates that should be reached and maintained during cardiorespiratory endurance exercise to obtain training effects
· Between 65-90% of your maximum heart rate
· To calculate your target heart rate zone, follow these steps:
1. Estimate your maximum heart rate (MHR) by subtracting your age from 220
2. Multiply your MHR by 65 and 90% to calcite your target heart rate zone (unfit people should use 55% of MHR)
· Heart rate reserve: the difference between maximum heart rate and resting heart rate; used in one method for calculating target heart rate range
· Target heart rate is equal to resting heart rate plus between 50% (40% for very unfit people) and 85% of heart reserve
· If you’ve been sedentary, start by exercising at the lower end of your target heart rate range (65% of MHR or 50% HRR) for at least six weeks
· For people with a very low initial level of fitness, a lower training intensity, 55-64% of maximum heart rate or 40-49% of heart rate reserve, may be sufficient to achieve improvement in maximal oxygen consumption
· Intensities of 7-85% of maximum heart rate are appropriate for average individuals
· Ratings of perceive exertion (RPE): a system of monitoring exercise intensity based on assigning a number to the subjective perception of target intensity
· A simple way to check is to add a 0 to your RPE and the resulting number should fall in your target heart rate zone
· Talk test – ability to talk easily during exercise
Time (duration) of Training
· A total duration of 30-60 minutes is recommended; exercise can take place in a single session or in multiple sessions lasting 10 or more minutes
· To improve cardiorespiratory endurance during a low-to-moderate-intensity activity such as walking or slow-swimming, you should exercise for 45-60 minutes
· For high-intensity exercise performed at the top of your target heart rate zone, a duration of 20 minutes is sufficient 
· Some studies have shown that 5-10 minutes of extremely intense exercise (greater than 90% of maximal oxygen consumption) improves cardiorespiratory endurance. However, this type of intensity increases the risk of injury and is more likely to be discontinued.
Type of Activity
· Includes activities that involve the rhythmic use of large muscle groups for an extended period of time, such as jogging, walking, cycling, aerobic dancing, and other forms of group exercise, cross-country skiing, and swimming
Warming Up and Cooling Down
· Warming Up (5-10 minutes)
· Muscles work better when warmed up
· Increase heart rate gradually, raise body temperature
· Redirect blood flow to working muscles
· Spread synovial fluid within joints
· A warm-up session should include low-intensity, whole body movements similar to those in the activity that will follow, such as walking slowly before beginning a brisk walk
· Cooling down (5-10 minutes)
· Helps maintain blood flow to the heart and brain and redirects blood from working muscles to other areas of the body
· Helps prevent a large drop in blood pressure, dizziness, and other potential cardiovascular complications
· Cool down at least until your heart rate drops below 100 bpm
Building Cardiorespiratory Fitness
· Rate of improvement depends on age, health status, initial level of fitness, motivation, and genetics
· For the initial phase of your program, which may last anywhere from 3 to 6 weeks, exercise at the low end of your target heart rate
· Begin with a frequency of 3-4 days per week, and choose a duration appropriate for your fitness level: 12-15 minutes if you are very unfit, 20 minutes if you are sedentary but otherwise healthy, and 30-40 minutes if you are an experienced exerciser
· Once you can exercise at the upper levels of frequency (4-5 days per week) and duration (30-40 minutes) without excess fatigue or muscle soreness, you are ready to progress
· The next phase of your program is the improvement phase, lasting from 4 to 6 months
· During this phase, slowly and gradually increase the amount of overload until you reach your target level of fitness
· 3-5 days per week, middle to upper end of target HR zone, 25-540 minutes duration
· Increasing duration in increments of 5-10 minutes every 2-3 weeks is usually appropriate
· Sings of a too rapid progression in overload include muscle aches and pains, lack of usual interest in exercise, extreme fatigue, and inability to complete a workout
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, uses and trains different body areas and actions, and expands specific and general physical benefits and activity skills
· Cross-training: alternating two or more activities to improve a single component of fitness
Exercise Safety and Injury Prevention
Hot Weather and Heat Stress
	Preventing Heat Illness
· Use caution in high heat or humidity (over 25 degrees Celsius and/or 60% humidity); lower intensity, add rest breaks
· Exercise in 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
· Dehydration: excessive loss of body fluid
· Dehydration increases body temperature and decreases sweat rate, plasma volume, cardiac output, maximal oxygen consumption, exercise capacity, muscular strength, and stores of liver glycogen
· Drink at least 2 cups (475 ml) of fluid 2 hours before exercise and then drink enough during exercise to match fluid loss in sweat
· Drink at least 1 cup of fluid every 20-30 minutes during exercise, more in hot weather or if you sweat heavily
· Very rarely, athletes consume too much water and develop hyponatremia, a condition characterized by lung congestion, muscle weakness, and nervous system problems
Heat Cramps
· Heat cramps: sudden muscle spasms and pain associated with intense exercise in hot weather
· Primary cause of cramps is muscle fatigue
· The best treatment for heat cramps is a combination of gentle stretching, replacement of fluids and electrolytes, and rest

Heat Exhaustion
· Heat exhaustion: heat illness resulting from exertion in hot weather
· Symptoms of heat exhaustion include the following:
· A rapid, weak pulse
· Low blood pressure
· Headache
· Faintness
· Profuse sweating
· Pale face
· Psychological disorientation (in some cases)
· Normal or slightly elevated body temperature
· Treatment includes resting in a cool area, removing excess clothing, applying cool or damp towels to the body, and drinking fluids
Heatstroke
· Heatstroke: a severe and often fatal heat illness characterized by significantly elevated core body temperature
· The body does not sweat enough, and body temperature rises dramatically to extremely dangerous levels
· Symptoms include the following:
· Hot, flushed skin (dry or sweaty), red face
· Chills, shivering
· Very high or very low blood pressure
· Confusion, erratic behaviour
· Convulsions, loss of consciousness
· To lower body temperature, get out of the heat, remove excess clothing, drink cold fluids, and apply cool or damp towels to the body or immerse the body in cold water
Cold Weather
· Hypothermia: low body temperature due to exposure to cold conditions
· Depresses the central nervous system, resulting in sleepiness and a lower metabolic rate
· As metabolic rate drops, body temperature declines even further, and coma and death can result
· Frostbite: freezing of body tissues characterized by pallor, numbness, and a loss of sensation
· Occurs in body parts like earlobes, fingers, and the nose, and it can cause permanent circulatory damage
· Wind chill: a measure of how cold it feels based on the rate of heat loss from exposed skin causes by cold and wind; the temperature that would have the same cooling effect on a person as a given combination of temperature and wind speed
· A substantial amount of heat loss comes from the head and neck, so keep these areas covered
· In subfreezing temperatures, protect the areas of your body susceptible to frostbite – fingers, toes, ears, nose, and cheeks – with warm socks, mittens or gloves, and a cap, hood, or ski mask
· Wear clothing that breathes and will wick moisture away from your skin to avoid being cooled or overheated by trapped perspiration

Poor Air Quality
· Poor air quality can decrease exercise performance; it especially affects those with respiratory problems (e.g. asthma, bronchitis, or emphysema)
· Effects can be similar to heavy smoking
· Symptoms of poor air quality include eye and throat irritations, difficulty breathing, and possibly headache and malaise
· Oxygen in the lungs displaced
· Do not exercise outdoors during a smog alert or if air quality is poor
Exercise Injuries
	When to Call a Physician
· Consult a physician for the following:
· Head and eye injuries
· Possible ligament injuries
· Broken bones
· Internal disorders: chest pain, fainting, elevated body temperature, intolerance to hot weather
Managing Minor Exercise Injuries
· Treat injuries to soft tissues (muscles and joints) with the R-I-C-E principle: Rest, Ice, Compression, and Elevation
· Rest – avoid further damage
· Ice – apply every 10-20 minutes, and repeat every few hours until swelling disappears
· Do not apply to one area for more than 20 minutes
· Compression – reduce swelling, bleeding
· Elevation – reduce heart action on tissues
· Support (taping, etc. if needed when resuming activity)
Preventing Injuries
· Important guidelines for preventing athletic injuries include the following:
· Train regularly and stay in condition
· Gradually increase the intensity, duration, or frequency of your workouts
· Avoid or minimize high-impact activities; alternate them with low-impact activities
· Get proper rest between exercise sessions
· Drink plenty of fluids
· Warm up thoroughly before you exercise and cool down afterward
· Achieve and maintain a normal range of motion in your joints
· Use proper body mechanisms when lifting objects or executing sports skills
· Don’t exercise when you are ill or over-trained
· Use proper equipment, particularly shoes, and choose an appropriate exercise surface
· Don’t return to your normal exercise program until any athletic injuries have healed. Restart your program at a lower intensity and gradually increase the amount of overload.

Chapter 4
· 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
Basic Muscle Physiology and the Effects of Strength Training
Muscle Fibres
· Muscles consist of individual muscle cells, or muscles fibres, connected in bundles
· Muscle fibre: a single muscle cell, usually classified according to strength, speed of contraction, and energy source
· Muscle fibres, in turn, are made up of smaller units called myofibrils
· Myofibrils: protein structures that make up muscle fibres
· Myofibrils are made up of a series of contractile units called sarcomeres, which are composed largely of actin and myosin molecules. Muscle cell contract when the myosin molecules glues across the actin molecules in a ratchet like movement.
· Strength training causes the size on the individual muscle fibres to increase by increasing the number of myofibrils
· Hypertrophy: an increase in the size of muscle fibre, usually stimulated by muscular overload
· Atrophy: a decrease in the size of muscle cells
· In some species, muscles can increase in size through a process called hyperplasia, which involves an increase in the number of muscle fibres rather than the size of muscle fibres.
· Muscle fibres are classified as slow-twitch, fast-twitch, or intermediate fibres according to their strength, speed of contraction, and energy source.
· Slow-twitch fibres (Type I fibres) are relatively fatigue resistant, but they don’t contract as rapidly or as strongly as fast-twitch fibres. The principal energy system that fuels slow-twitch fibres is aerobic (oxidative) and given their resistance to fatigue, these fibres do not produce a great deal of force. Slow-twitch fibres are typically reddish in colour.
· Fast-twitch fibres (Type II fibres) contract more rapidly and forcefully than slow-twitch fibres but fatigue more quickly. Although oxygen is important in the energy system that fuels fast-twitch fibres, they rely more on anaerobic (non-oxidative) metabolism than do slow-twitch fibres. Fast-twitch muscle fibres are typically whitish in colour.
· Intermediate fibres (Type IIb fibres) contain a mixture of the qualities of both slow and fast-twitch fibres. These fibres are less quick to contract than fast-twitch but quicker than slow-twitch fibres. They also endure longer than fast-twitch but not as long as slow-twitch fibres. Intermediate fibres rely on a combination of anaerobic and aerobic energy sources and produce less force than fast-twitch but more than slow-twitch.
· Most muscles contain a mixture of slow-twitch, fast-twitch, and intermediate fibres
· The type of fibre activated depends on the nature of the physical demand
· Basic proportions can be changes through training (adaption to activity demands)
· Endurance activities (walking, jogging) use more slow-twitch fibres, while strength/power activities use more fast-twitch fibres
Motor Units
· To exert force, the body recruits one or more motor units to contract
· Motor unit: a motor nerve (one that initiates movement) connected to a number of fibre muscles
· When a motor nerve calls on its fibres to contract, all fibres contact to their full capacity
· The appropriate number of motor units are recruited to exert force (more force needed = more motor units required)
· Muscle learning: the improvement in the body’s ability to recruit motor units, brought about through strength training

Benefits of Muscular Strength and Endurance
Improved Performance of Physical Activities
· Everyday tasks easier (moving, lifting, standing, climbing, etc.)
· Less overall fatigue
· Sports activities – more force and better control of technique, but must be developed in a coordinated manner
· Strength training also results in modest improvements in maximal oxygen consumption
Injury Prevention
· Increased muscular strength and endurance help protect you from injury in two key ways:
· By enabling you to maintain good posture
· By encouraging proper body mechanics during everyday activities such as walking and lifting
· Reduced lower back strain and pain
· Also makes the tendons, ligaments, and cartilage cells stronger and less susceptible to injury 
· Tendon: a tough band of fibrous tissue that connects a muscle to a bone or other body part and transmits the force exerted by the muscle
· Ligament: a tough band of tissue that connects the end of bones to other bones or support organs in place
Improved Body Composition
· Higher proportion of fat-free mass, lower proportion of body fat
· Metabolic rate elevated, therefore more calories burned during all daily activities
Enhanced Self-Image and Quality of Life
· Body function and appearance more satisfactory and appealing
· The larger muscles in men combine with high levels of the hormone testosterone, for a strong tissue-building effect
· Testosterone: the principal male hormone, responsible for the development of secondary sex characteristics important in increasing muscle size
· Improved performance of all activities, leading to greater self-confidence and self-esteem
· Also improves quality of life by increasing energy, preventing injuries, and making daily activities easier and more enjoyable
Improved Muscle and Bone Health with Aging
· Prevention of inactivity-based muscle and nerve degeneration that starts ~30 years of age
· Prevents reduction in motor never connections and speed of muscle activation
· Reduces bone loss, especially during older age and hormonal changes – can increase bone density even in later years
Metabolic and Heart Health
· Strength training helps prevent and manage both cardiovascular disease (CVD) and diabetes by:
· Improving glucose metabolism
· Increasing maximal oxygen consumption
· Reducing blood pressure
· Increase HDL cholesterol and reducing LDL cholesterol (in some people)
Muscular Strength Can Decrease Risk of Premature Death
· Strong evidence of positive long term health impact of muscular strength training
· Positive impact at all ages, increases with age
· Decreased risk in all areas: CVD, diabetes, cancer
· Inverse relationship between muscular strength and metabolic syndrome
· Benefits of combined cardio/muscular training still evident – beware of risks if CVD is present
Gender Differences in Muscular Strength
· Greater strength of the average male primarily the result of larger mass and muscle size
· Differences greater in upper body
· Only 1-2% difference when cross sectional area is accounted for
· Strength per kg roughly similar
· Differences in muscular power and strength explained by testosterone levels and neural activation speed
· Hormonal differences limit potential amount of growth due to training
· Issues relating to loss of lean muscle mass
· Osteoporosis
· Elderly females and functional impairment: bone loss, neural degeneration, falling
Assessing Muscular Strength and Endurance
· Muscular strength is usually assessed by measuring the maximum amount of weight a person can lift one time
· The single maximal movement is referred to as a repetition maximum (RM)
· Repetition maximum (RM): the maximum amount of resistance that can be moved a specified number of times; 1 RM is the maximum weight that can be lifted once. 5 RM is the maximum weight that can be lifted five times.
· Muscular endurance is usually assed by counting the maximum number of repetitions of a muscular contraction a person can do (such as in push-ups) or the maximum amount a person can hold a muscular contraction (such as in the flexed-arm hang)
· Repetitions: the number of times an exercise is performed continuously during one set
Creating a Successful Strength Training Program
Static versus Dynamic Strength Training Exercises
	Static Exercise
· Static (isometric) exercise: exercise involving a muscle contraction without a change in the length of the muscle
· Don’t develop strength throughout a joint’s entire range of motion
· Static exercises are useful in strengthening muscles after an injury or surgery, when movement of the affected joint could delay healing
· Statically strengthening a muscle at its weakest point will allow more weight to be lifted wit that muscle during dynamic exercise
· For maximum strength gains, hold isometric contraction maximally for 6 seconds; do 5-10 repetitions
Dynamic Exercise
· Dynamic (isotonic) exercise: exercise involving a muscle contraction with a change in the length of the muscle
· Can be performed with weight machines, free weights, or a person’s own body weight (as in sit-ups or push-ups)
· There are two types of dynamic muscle contractions:
· A concentric muscle contraction occurs when the muscle applies enough force to overcome resistance and shortens as it contracts
· An eccentric muscle contraction (also called a plyometric contraction) occurs when the resistance is greater than the force applied by the muscle and the muscle lengthens as it contracts
· Two of the most common dynamic exercise techniques are constant resistance and variable resistance exercise
· Constant resistance exercise uses a constant load (weight) throughout a joint’s entire range of motion. Training with free weights is a form of constant resistance exercise. A problem with this technique is that, because of differences in leverage, there are points in a joint’s range of motion where the muscle controlling the movement is stronger and points where it is weaker. The amount of weight a person can lift is limited by the weakest point in the range.
· Variable resistance exercise, the load is changed to provide maximum load throughout the entire range of motion. Uses machines that place more stress on muscles at the end of the range of motion, where a person has better leverage and is capable of exerting more force.
Other Dynamic Exercise Techniques
· Eccentric (plyometric) loading – involves placing a load on a muscle as it lengthens. The muscle contracts eccentrically in order to control the weight. Practiced during most types of resistance training.
· Plyometrics – the sudden eccentric loading and stretching of muscles followed by a forceful concentric contraction. Used to develop explosive strength; it also helps build and maintain bone density.
· Speed loading – moving a weight as rapidly as possible in an attempt to approach the speeds used in movements like throwing a softball or sprinting
· Training with kettlebells is a type of speed loading
· Kettlebell: a large iron weight with a connected handle; used for ballistic weight training exercises such as swings and one-arm snatches
· Isokinetic – involves exerting force at a constant speed against an equal force exerted by a special strength training machine
Compare the Different Types of Exercise
· Static exercises require no equipment, so they can be done virtually anywhere. They build strength rapidly and are useful for rehabilitating injured joints.
· Dynamic exercises can be performed without equipment (calisthenics) or with equipment (weight lifting). They are excellent for building strength and endurance, and they tend to build strength through a joint’s full range of motion.
Weight Machines versus Free Weights
· Many people prefer machines because they are safe, convenient, and easy to use
· Free weights require more care, balance, and coordination to use, but they strengthen your body in ways that are more adaptable to real life
· They are also more popular with athletes for developing explosive strength for sports, especially sports that require a great deal of strength
· Free weights are widely available, inexpensive, and convenient for home use
Other Training Methods and Types of Equipment
· Resistance bands/stability balls also build strength and require/develop additional body awareness and skills
· The balls instability forces the exercise to use the stability muscles to balance the body, even when a person simply sits on the ball
· Core training (of muscles in torso and upper legs) is essential for proper stability and body alignment during exercises and movement; improves back health, exercise technique, and training 
· Kettlebells, suspension training, and medicine balls all provide resistance based on extra weight, challenging body positions, etc.
· Calisthenic exercises use body weight and positioning to create resistance (push-ups, curl-ups, pilates, etc.)
Applying the FIIT Principle: Selecting Exercises and Putting a Program Together
	Frequency of Exercise
· American College of Sports Medicine recommends 2-3 days per week
· Health Canada and the Canadian Society for Exercise Physiology (CSPE) recommend a frequency of 2-4 days per week
· Allow your muscles at least 1 day of rest between workouts; if you train too often, your muscles won’t be able to work at a high enough intensity to improve their fitness, and soreness and injury are more likely to result
Intensity of Exercise: Amount of Resistance
· Choose the amount of resistance based on your current fitness level and goals (main factor in exercise intensity)
· To build strength rapidly, you should lift weights as heavy as 80% of your maximum capacity (1 RM) 
· Perform a low number of repetitions
· To build endurance, choose a lighter weight (perhaps 40-60% of 1 RM) and do more repetitions
· For a general fitness program, choose a weight in the middle of this range, perhaps 70% of 1 RM
· Moderate number of repetitions
Time of Exercise Repetitions and Sets
· To build strength and endurance, do enough repetitions to fatigue the muscles
· The heavier the weight, the fewer repetitions (5-6) fatigue = a program to build strength and overload primarily by fast-twitch fibres
· The lighter the weight, the higher the number of repetitions (15-20) to fatigue = a program to build endurance and primarily overload slow-twitch fibres
· To build strength and endurance, try to do 8-12 repetitions of most exercises
· Choose exercises to cover all body areas
· To avoid risk of injury, older (approx. 50-60 years of age and above) and frailer people should perform more repetitions (10-15) using a lighter weight
· Set: a group of repetitions followed by a rest period
· For general fitness, 1 set of each exercise is sufficient (you should just barely be able to complete the 8-12 repetitions – using good form – for each exercise)
· Doing more than one set will increase strength development
· Rest between sets – longer according to intensity
· In a program to develop strength and endurance for wellness, a rest period of 1-3 minutes between sets is appropriate; if you are lifting heavier load to build maximum strength, rest 3-5 minutes between sets
· Overtraining can occur in response to heavy resistance training. Possible signs of overtraining include lack of progress or decreased performance, chronic fatigue, decreased coordination, and chronic muscle soreness. Treatment: add more days of recovery (rest) between workouts and more variety to your program (different exercises/activities, reps, sets, etc).
Type or Mode of Exercise
· For overall fitness, you need to include exercises for your neck, upper back, shoulders, arms, chest, abdomen, lower back, thighs, buttocks, and calves – about 8-10 exercises in all
· It is important to balance exercises between agonist and antagonist muscle groups
· When a muscle contracts, it is known as the agonist; the opposing muscle, which must relax and stretch to allow contraction by the agonist, is known as the antagonist
· Do exercises for large-muscle groups and multiple joints before exercises for small-muscle groups or single joints (to ensure correct technique and overload – fatigue of smaller muscles can undermine actions when larger muscles are trying to move heavy weights)
· When training for a particular sport, include exercises to strengthen the muscles important for optimal performance and the muscles most likely to be injured
· A balanced program includes exercises for both agonist (contracting) and antagonist (cooperating/stretching) muscle groups. Exercise both sets of muscles by working the joint in opposing directions (ex: leg extensions followed by leg curls)
· Perform exercises involving more than 1 joint (multiple joints) before those that use single joints (ex: squats before leg extension) allows for more effective overload of the larger, more powerful muscle groups
The Warm-up and Cool-Down
· Warm up prior to each weight training session with a general warm-up (CV-type actions) and a warm-up suited to the exercise you will perform (e.g. a few reps with lower weight)
· Cool down after weight training: light stretching to relax the muscles, general relaxation for 5-10 minutes, return blood pressure to normal
Getting Started and Making Progress
· To start, choose a weight that you can move easily through 8-12 repetitions, and do only 1 set of each exercise and rest 1-2 minutes between exercises
· As you progress, add weight according to the “two-for-two” rule: when you can perform 2 additional repetitions with a given weight on 2 consecutive training sessions, increase the load
· Add about 5% of the weight you have been using
· Maintain good form at all times: work on technique
· Track your progress
· You can expect to improve rapidly during the first 6-10 weeks of training: a 10-30% increase in the amount of weight lifted. Gains will then come more slowly.

More Advanced Strength Training Programs
· Performing more sets of a smaller number of repetitions with a heavier load will cause greater increase in strength
· Experienced weight trainers often engage in some form of cycle training, also called periodization, in which the exercises, number of set and repetitions, and intensity are varied within a workout and/or between workouts
· Consult a coach certified by the National Strength and Conditioning Association or another reliable source
Core Strength Straining
· Core strength links the steps in the kinetic chain of prime movers, assisting muscles, antagonist/cooperating muscle, and stabilizing muscles (or groups of muscles)
· The core is critical because it transmits forces between the lower and upper body and helps stabilize the spine
Weight Training Safety
· Use proper lifting techniques
· Use spotter and collars with free weights
· Collars are devices that secure weights to a barbell or dumbbell
· Be alert for injuries
· Body position = control your centre of gravity, base of support, and maintain effective body alignment
Do I need more Protein in my Diet when I Train with Weights?
· No, enough protein is provided in a normal diet, or a diet adapted to exercise/training/energy demands
· It is not beneficial to consume amounts of protein or amino acids beyond the body’s capacity because reservoirs for protein do not exist in the body
· The effectiveness of protein, amino acid, so-called metabolic optimizing meals is not supported by research
A Caution about Natural Health Products and Drugs
· Natural health products (NPH): any product set out by the Natural Health Products 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.
· Regulated since 2004 by Health Canada
· NPHs are not tested for effectiveness according to manufacturer’s claims
· Licensed NPH distributors are able to make unsubstantiated health claims, and are left to monitor themselves
· NPH health claims can be achieved with proper food intake and exercise programs designed for proven fitness and health results

Chapter 5
· Flexibility – the ability of a joint to move through its full range of motion – is important for general fitness and wellness
· Range of motion: the full motion possible in a joint
Types of Flexibility
· There are two basic types of flexibility:
· Static flexibility refers to the ability to hold an extended position at one end or point in a joint’s range of motion (determines how far you could extend your arm across the front of your body)
· Depends on your ability to tolerate stretched muscles, the structure of a joint, and the tightness of muscles, tendons, and ligaments
· Dynamic flexibility is the ability to move a joint through its range of motion with little resistance (affects your ability to pitch a ball, swing a golf club)
· Depends on static flexibility, but it also involves strength, coordination, and resistance to movement
What Determines Flexibility
Joint Structure
· Hinge joints such as those in your fingers and knees allow for only limited forward and backward movement; they lock when fully extended
· Ball-and-socket joints like the hip enable movement in many different directions and have a greater range of motion
· Joint capsules: semi-elastic structures, composed primarily of connect tissue, that surround major joints
· The bone surfaces within the joint are lined with cartilage and separated by synovial fluid to cushion the bones and reduce friction as the joint moves
· Ligaments can be found both inside and outside the joint capsule and serve to strengthen and reinforce the joint
· Heredity also plays a part in joint structure and flexibility
Muscle Elasticity and Length
· Soft tissues: tissues of the human body that include skin, fat, linings of internal organs and blood vessels, connective tissues, tendons, ligaments, muscles, and nerves
· Muscle tissues is the key to developing flexibility because it can be lengthened if it is stretched regularly
· Connective tissue provides structure, elasticity, and bulk and makes up about 30% of muscle mass
· Two principal types of connective tissue are collagen, white fibres that provide structure and support, and elastin, yellow fibres that are elastic and flexible
· A recently discovered structural protein in muscles called titin also has elastic properties and contributes to flexibility
· When a muscle is stretch, the wavelike elastin fibres straighten; when the stretch is relieved, they rapidly snap back to their resting position. This temporary lengthening process is called elastic elongation.
· If gently and regularly stretched, connective tissues may lengthen and flexibility may improve. This long-term lengthening is called plastic elongation.
· Overstretching causes damage to tissues
· Lack of activity causes tissues to shorten
· During period of growth, added hormones can temporarily increase flexibility
· Stretches should be done when muscles are warm (following exercise or the application of heat)
Nervous System Regulation
· Proprioceptors: a nerve that sends information about the muscular and skeletal systems to the nervous system 
· If a muscle is stretched, signals between the stretch receptors and nervous system control the speed, force, and extent of muscle length/movement and protect muscles from injury
· If a muscle is stretched suddenly or forcefully, the muscle spindles (a type of stretch receptor), sends signals to the spinal cord. The spinal cord then send a signal back to the same muscles, causing it to contract to avoid being overstretched, while signaling relaxation to its antagonist in order to reduce resistance to the lengthening of the opposing muscle (agonist).
· Small movements that only stimulate these receptors cause small reflex actions. Rapid, powerful, and sudden movements that strongly stimulate these receptors cause large, powerful reflex muscle contraction.
· Thus stretches that involve rapid, bouncy movements can be dangerous and cause injury because each bounce causes a reflex contraction and so a muscle might be stretching at the same time it is contracting
· The stretching technique called proprioceptive neuromuscular facilitation (PNF) takes advantage of nerve activity to improve flexibility. The nervous system reacts to a strong contraction by sending signals to the muscle to promote relaxation.
· Regular stretching trains all the proprioceptors to allow greater lengthening of the muscles
· Proprioceptors adapt very quickly to stretching (or lack of stretching), so frequent training is beneficial for developing flexibility
· Stretching before exercise can disturb the action of the proprioceptors and interfere with motor control during exercises
Benefits of Flexibility
Joint Health
· Slows joint deterioration caused in part by tight muscles affecting the action and support of the joint
· May prevent or reduce pain from arthritis
· Poor joint flexibility can also cause abnormalities in joint lubrication, leading to deterioration of the sensitive cartilage cells lining the joint; pain and further joint injury can result
· Counteracts reduction in natural elasticity of muscles, tendons, joints with aging


Decreases Risk of Bone and Joint Disease
· Improves quality and ease of movement and health over lifespan – bone and joint deterioration begins at ~ age 30 and is accelerated by poor diet and inactivity
· More exercises results in fewer structures
· Weight-bearing exercise prevents bone loss and may add to bone density
· Research indicates that:
· Exercise can improve and preserve bone health
· Physical activity can reduce the risk of fractures
· Risk for developing osteoporosis can be reduced by doing weight-bearing 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
Prevention of Low-Back Pain and Injuries
· It is estimated that over 80% of Canadians will suffer from low-back pain at some point in their lifespan
· Reduces frequency and severity of injuries from daily and recreational activities, especially sitting, intense actions in sports or jobs
· Poor strength and flexibility in the back, pelvis, thighs, and knees increases injury risk
· Overly-flexible joints are prone to injury
· Stretching before a high-intensity activity (e.g. sprinting) may increase the risk of injury by interfering with neuromuscular control and reducing muscles’ natural ability to stretch and contract
Additional Potential Benefits
· Reliefs of aches and pains that may develop from stress or after prolonged sitting
· Relief of muscle cramps caused by increased electrical activity within the affected muscle. Best treatment for muscle cramps is gentle stretching.
· Improved body position and strength for sports (and life) – permits more efficient body positions and exertion of force through a greater range of motion
· Maintenance of good posture and balance – daily activities and repeated positions
· Postural habits can gradually change your body structure, and good flexibility contributes to the development of good postural habits
· Relaxation – flexibility exercises reduce mental tension, slow your breathing rate, and reduce blood pressure
· Improving impaired mobility – decreases pain and improves functional capacity in people with arthritis, stroke, or muscle and nerve diseases and in people who are recovering from surgery or injury
Assessing Flexibility
· The most commonly used flexibility test is the sit-and-reach test, which rates the flexibility of the muscles in the lower back and hamstrings
Creating a Successful Program to Develop Flexibility
Applying the FIIT Principle
	Frequency
· Health Canada recommends that stretching exercises be performed a minimum of 2-3 days a week, and ideally 4-7 days a week
· Stretch when muscles are warm, either after a workout or after the active part of a warm-up
· Never stretch when your muscles are cold; doing so can increase your risk of injury as well as limit the amount of flexibility you can develop
· Do not stretch before a exercise – joints may be temporarily de-stabilized, reducing performance and increasing risk of injury
Intensity and Time (Duration)
· For each exercise, slow stretch your muscles to the point of slight tension or mild discomfort
· Hold the stretch for 15-30 seconds. As you hold the stretch, the feeling of slight tension should slowly subside; at that point, try to stretch a bit further.
· Rest for about 30-60 seconds between each stretch, and do 2-4 repetitions of each stretch
Types of Stretching Techniques
· Static stretching: a technique in which a muscle is slowly and gently stretched and then held in the stretched position
· Held for 15-30 seconds
· The key to this technique is to stretch the muscles and joints to the point where a pull is felt, but not to the point of pain
· Ballistic stretching: a technique in which muscles are stretched by the force generated a a body part is repeatedly bounced, swung, or jerked
· Not recommended for people of average fitness
· Dynamic (functional) stretching: a technique in which muscles are stretched by moving joints slowly and fluidly through their range of motion in a controlled manner; also called functional stretching
· Slow dynamic stretching can lengthen the muscles in many directions without developing high tension in the tissues. These stretches elongate the tissues and train the neuromuscular system.
· Proprioceptive neuromuscular facilitation (PNF) – obtaining a greater training effect by using neuromuscular reflexes; contracting a muscle before it is stretched to maximize relaxation response and inhibit the stretch reflex
· Temporary lengthening in the muscle as a reaction to neural reflexes
· Passive stretching: a technique in which muscles are stretched by force applied by an outside force (doorframe, partner, etc.)
· You can achieve a greater range of motion (a more intense stretch) using passive stretching; however, there is a greater risk of injury
· Active stretching: a technique in which muscles are stretched by the contraction of the opposing muscles
· This contraction may not be enough to create adequate “pulling”/overload for the muscles to be trained
· The safest and most convenient 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
Preventing and Managing Low-Back Pain
Function and Structure of the Spine
· The spinal column performs many important functions in the body
· It provides structural support for the body, especially the thorax (upper-body cavity)
· It surrounds and protects the spinal cord
· It supports much of the body’s weight and transmits it to the lower body
· It serves as an attachments site for a large number of muscles, tendons, and ligaments
· It allows movement of the neck and back in all directions
· The spinal column is made up of bones called vertebrae
· Vertebrae: bony segments composing the spinal column that provide structural support for the body and protect the spinal cord
· The spine consists of 7 cervical vertebrae in the neck, 12 thoracic vertebrae in the upper back, and 5 lumbar vertebrae in the lower back. The 9 vertebrae at the base of the spine are fused into two sections and form the sacrum and the coccyx (tailbone).
· Curved arrangement of vertebrae allow for effective distribution of weight and stress (arising from forces produced through movement and support functions of upper and lower body)
· The vertebral body is cylindrical, with flatted surfaces where intervertebral disks are attached
· Intervertebral disks: an elastic disk located between adjoining vertebrae, consisting of a gel – and water-filled nucleus surrounded by fibrous rings; serves as a shock absorber for the spinal column 
· Nerve roots: the base of each of the 31 pairs of spinal nerves that branch off the spinal cord through spaces between vertebrae
Core Muscle Fitness
· Core muscles: the trunk muscles extending from the hips to the upper back
· Include those in the abdomen, pelvic floor, sides of the trunk, back, buttocks, hip, and pelvis
· There are 29 of these muscles, attaching to the ribs, hips, spinal column, and other bones in the trunk of the body
· The core muscles stabilize the spine and help transfer force between the upper body and lower body
· They stabilize the midsection when you sit, stand, reach, walk, jump, twist, squat, throw, or bend
· During any dynamic movement, the core muscles work together; some shorten to cause movement, while other contract and hold to provide stability, lengthen to brake the movement, or send signals to the brain about the movements and positions of the muscles and bones (proprioception)
· When specific core muscles are weak or tired the nervous system steps in and uses other muscles. This substitution causes abnormal stresses on the joints, decreases power, and increases the risk of injury.
· Whole body exercises and exercises using free weights or stability balls/bosu trainers all build core muscle fitness
Causes of Back Pain
· The lumbar area is the most common site for back pain because it bears the majority of your weight
· Risk factors associated with low-back pain include:
· Age greater than 34
· Degenerative diseases such as arthritis or osteoporosis
· A family or personal history of back pain or trauma, a sedentary lifestyle, low job satisfaction
· Low socioeconomic status
· Smoking increases risk because smoking appears to increase degenerative changes in the spine
· Excess body weight also increases strain on the back
· Psychological stress or depression can cause muscle tension and back pain 
· Occupations and activities associated with low-back pain are those involving physically hard work, such as frequent lifting, twisting, and bending; those requiring high concentration demands (such as computer programming); and those involving vibrations affecting the whole body (such as truck driving)
· Underlying causes of back pain include poor muscle endurance and strength in the muscles of the abdomen, back, hips, and legs; excess body weight; poor posture or body position when standing, sitting, or sleeping; and poor body mechanics when performing actions like lifting and carrying, or sports movements
· A damaged disk may bulge out between vertebrae and put pressure on a nerve root, a condition commonly referred to as slipped or herniated disk
· Depending on the amount of pressure on a nerve, symptoms may include numbness in the back, hip, leg, or foot; radiating pain; loss of muscle function; depressed reflexes; and muscle spasm
Preventing Low-Back Pain
· Maintain a healthy weight. Excess fat contributes to poor posture, which can place harmful stress on the spine.
· Stop smoking, and reduce stress
· Avoid sitting, standing, or walking in the same position for too long. Stand up every hour of half-hour and move around.
· Use a supportive seat and a medium-firm mattress. Use lumbar support when driving, particularly for long distances, to prevent back muscle fatigue and pain.
· Warm up thoroughly before exercising
· Progress gradually when attempting to improve strength or fitness
· Ensure that you are using proper form and technique when performing any activities, i.e. work, leisure activities, exercising, sports
Managing Acute Back Pain
· Sudden (acute) back pain usually involves tissue injury
· Symptoms may include pain, muscle spasms, stiffness, and inflammation
· Treatment:
· Ice until symptoms subside, then heat
· Over-the-counter anti-inflammatory medication (e.g. ibuprofen)
· Very brief best rest – limit to one day and begin moderate physical activity as soon as possible
· Moderate activity or light exercise – exercise can increase muscular endurance and flexibility and protect your disks from loss of fluid
Managing Chronic Back Pain
· Low-back pain is considered chronic if it persists for more than 3 months
· Symptoms vary – some people experience stabbing or shooting pain, others a steady ache accompanied by stiffness. Sometimes pain is localized; in other cases, it radiates to another part of the body. Underlying causes of chronic back pain include injuries, infection, muscle or ligament strains, and disk herniations.
· Potential treatments may include over-the-counter or prescription medications; exercise; physical therapy, massage, or chiropractic care; acupuncture; percutaneous electrical nerve stimulation (PENS); education and advice about posture, exercise, and body mechanics; and surgery
Exercises for the Prevention and Management of Low-Back Pain
· General guidelines for back exercise programs include the following:
· Do low-back exercises at least 3 days per week
· Emphasize muscular endurance rather than muscular strength – endurance is more protective
· Don’t do spine exercises involving a full range of motion early in the morning. Your disks have a high fluid content early in the day and injuries may result
· Engage in regular endurance exercise such as cycling and walking in addition to performing exercises that specifically build muscular endurance and flexibility
· Be patient and stick with your program. Increased back fitness and pain relief may require as long as 3 months of regular exercise.
· The adage “no pain, no gain” does not apply to back exercises. Always use good form and stop if you feel pain.


