	1 – Definition of Nutrition
· Nutrition is the science of food, and the nutrients/substances in food

· Their action, interaction, and balance in relation to health and disease
· The processes through which humans ingest, absorb, transport, utilize, and excrete food substances

· Nutrients are chemical elements and compounds within foods

· There are 40 or 50 core nutrients
	1 – Why do we need food? // Nutrient Types
· Energy production (i.e. to fuel protein synthesis)
· Provide raw materials to promote the growth and repair of body tissues (i.e. amino acids used in protein synthesis, fatty acids used to make cell membranes)
· As a source of chemicals to regulate and facilitate vital processes (i.e. calcium used for signal transduction in nerves)

· 2 kinds of nutrients:

· Essential (body cannot synthesize enough of them, or at all; 9 of the 20 amino acids are like this)
· Non-essential (the body can make enough of them)

	1 – Essential Nutrients // Functions of Water
· Water
· Energy (incl. carbs and fats/lipids)

· Essential amino acids

· Essential fatty acids

· Minerals

· Vitamins

· Functions of water:

· It is a solvent for chemical reactions within the body

· It is a reactant in biological reactions

· A lubricant (i.e. for joints)

· Regulates temperature (i.e. when we sweat)
	1 – Water
· This is the most essential nutrient of all!
· An adult can only survive without water for a few days

· But can survive 40 days without food (or less, if you are smaller)
· The percentage of our body weight which is water is determined by our body composition

· Fat people have a smaller percentage of water than thin people because fat is a NOT a well-hydrated tissue

· Men have greater percentages of water than women because they are not as fat

· 2/3 of body water is intracellular, and 1/3 is extracellular


	1 – Proteins
· Basic chemical structure of an amino acid:

· 20 amino acids are the constituents of most proteins
· The primary structure is just the sequence of amino acids in the polypeptide chain making up the protein

· The tertiary structure is specific to the 3D arrangement of the amino acids, and there are many variations of these

· In a North American diet, 10-35% of foods consumed are proteins, averaging around 15%


	1 – Carbohydrates
· These are substances with the formula Cm(H2O)n
· Includes:

· Monosaccharides (i.e. glucose)

· Disaccharides (i.e. sucrose, lactose)

· Sugar alcohols (i.e. sorbitol)

· Polysaccharides (i.e. starch, glycogen)

· Oligosaccharides (i.e. pectin, cellulose, gums)
· Fibre (non-digestible carbohydrate)

· In developed countries, half of the diet is carbs

· Water is contained in carbohydrates, so low-carb diets cause you to lose a lot of water (and thus, weight)

· A minimum of 130 grams of carbs/day is recommended

	1 – Fats/Lipids
· Lipids include:
· Triglycerides

· Fatty acids (saturated, monounsaturated, polyunsaturated)

· Phospholipids

· Cholesterol

· Plant sterols

· The average N.A. diet has 31-35% of energy from fat and 20-35% from saturated fatty acids
· Although we aimed for 30% of energy from fat, and less than 10% of energy from saturated fatty acids

· What’s more important is what KIND of fat, not how MUCH!
	1 – Fats of Note
· Trans fatty acids
· Appears a lot due to food processing
· When you hydrogenate a polyunsaturated fat, the fat gets bent from cis to trans shape
· Food sources: partially hydrogenated fats such as margarines, baked products, snack foods
· Omega-3 fatty acids

· “Omega 3” has to do with the nomenclature – the first double bond is 3 carbons from the methyl/fatty acid
· These have a positive role in health!


	1 – Vitamins
· Organic substances which are required in small amounts
· Fat soluble vitamins:

· There are 4 – A, D, E, and K
· We can store them in our tissues

· Water soluble:
· B (multiple kinds), C, biotin, pantothenic acid
· Water soluble vitamins are not stored in our body

· If we ingest too many of them, they will come out through our urine
	1 – Minerals
· Inorganic elements

· Major minerals: Ca, P, Mg, S

· We eat more of these in our diets and store more in our bodies
· Trace minerals: Fe, Zn, Cu, Mn, I, Se, Mo, Cr
· We don’t need as many and we store less in our body
· Electrolytes: Na, K, Cl

· Ultratrace elements
· We even need something like arsenic, but only in VERY small amounts

	1 – Macronutrients vs. Micronutrients
· Macronutrients contribute to energy intake
· i.e. Carbs, protein, fat, alcohol

· Micronutrients allow for the processing of the macronutrients

· i.e. Vitamins, minerals, trace elements, etc.
· Energy in food is measured in kcal or kilojoules

· 1 kcal = 4.18 kilojoules

· 1 g carb = 4 kcal

· 1 g protein = 4 kcal

· 1 g fat = 9 kcal

· 1 g alcohol = 7 kcal 
	1 – Nutritional Needs May Change Over Time
· Changing physiology
· Growth, pregnancy, lactation, aging, exercise

· Drug interactions or medications

· Alcohol abuse lowers vitamin B level and iron status

· Presence of disease state

· Affects nutrient intake (i.e. anorexia)

· Affects nutrient absorption (i.e. GI disturbances)

· Affects metabolism (i.e. inborn errors)

· Affects excretion (i.e. renal disease)


	1 – Problematic Nutrients in North America
· Too low:
· Calcium
· Iron

· Vitamin A

· Folic acid

· Magnesium

· Too high:

· Saturated fat
· Energy

· Sodium
	1 – Problematic Nutrients…(cont’d)
· Calcium
· Major mineral present in bone matrix
· An adequate supply is needed to support the normal growth and replacement of bone

· The bone mass grows the most during the 4 years around puberty

· Iron

· We don’t have many body stores for iron

· Iron depletion can cause anemia, problems in infancy/pregnancy
· Magnesium

· This supports bone mineralization

	1 – Problematic Nutrients…(cont’d II)
· Vitamin A

· We get this in the “precursor” form a lot – betacarotine in fruits and vegetables

· Colorful fruits have the most vitamin A

· Folic acid

· Deficiency of this can cause neural tube defects!
· Mothers should have 400 um/day to be safe
· Can also cause hyperhomocysteinemia – a risk factor for heart disease

· Folic acid is available more easily from supplements than foods (this is abnormal!)
	1 – Problematic Nutrients…(cont’d III)
· Saturated fat
· i.e. Lard, cream, full fat milk

· Increased fat intake is a risk for obesity and cardiovascular disease
· Energy
· If we have more energy intake than output, this is bad!

· Sodium
· Excess sodium can cause high blood pressure


	1 – Global Nutritional Problems
· Protein/energy
· If we are deficient in this, we can get marasmus – thin waist
· If only protein is low, then we get kwashiorkor – bloated bellies (the gut’s interstitial fluid has accumulated)
· Iron

· Anemia in pregnancy and infancy; learning problems
	1 – Global Nutritional Problems cont’d
· Iodine

· Deficiency in early life leads to mental retardation
· In adulthood, can cause goiter

· A greater problem for countries not close to water (i.e. Indonesia)
· Vitamin A

· Deficiency causes visual problems and suppressed immune function

	
	


	2 – Dietary Reference Intakes (DRI)

· These things were established in 1997

· They united Canada’s Recommended Nutrient Intakes (RNI) and US’s Recommended Dietary Allowances (RDA)

· This made it easier for food manufacturers who had to try and meet both guidelines

· They are decided on by committees who meet and discuss the scientific evidence for it

· They consider how nutrition will affect optimal physiological functioning and prevent disease

· Before, their recommendations will only be based on avoiding nutrient deficiencies
	2 – Different DRI’s for Different People

· We differentiate based on:

· Life cycle stage

· Gender

· Special situations (i.e. pregnancy, gender, etc.)

	2 – Different Uses for DRI’s

· Policy and program development (i.e. food guide)

· Canada is considering adding vitamins/supplements to the Food Guide

· Welfare – are we providing enough money for the purchase of nutritionally sufficient foods?

· Regulatory purposes (on the nutritional quality of foods, labeling, health claims, etc.)

· Policies for the fortification of foods, formulation of supplements/special diet foods

· Assessment of nutrient intake for individuals or groups

· Planning feeding programs

· Development of nutrition education materials
	2 – Misuses of DRI’s

· Concept of risk

· Remember that our standards are based on an entire population – so there is a great deal of variability

· In general, as consumption decreases, the risk for deficiency increases

· But you can’t say that a particular individual is deficient based on these figures, because everyone has their own levels!


	2 – The DRI Language

· Estimated Average Requirement (EAR)

· The daily intake value which is estimated to meet the requirement, as defined by a specific indicator of accuracy, of 50% of individuals in a life-stage/gender group

· Since this is an average requirement, it is not a travesty if one fails to meet this on a single day
	2 – The DRI Language (cont’d)

· Recommended Dietary Allowance (RDA)

· The dietary intake level that is sufficient to meet the daily nutrient requirements of MOST individuals in a specific life-stage/gender group

· When an actual target number is set, we take 2 standard deviations over the mean so that we meet more than just 50% of people’s needs

· But we don’t do this for energy, or else many people would become overweight

· If we have an EAR, then we can make an RDA

· They exist for thiamin, riboflavin, niacin, vitamin B6, folate, and vitamin B12

	2 – The DRI Language (cont’d II)

· Adequate Intake (AI)

· Based on observed or experimentally derived approximations of the average nutrient intake of a defined population that appears to sustain a desired nutritional state (i.e. normal circulating nutrient levels, normal growth, disease risk reduction)

· These are used when there is not enough scientific information to justify an EAR

· There are AI’s for calcium, pantothenic acid, biotin, and choline
	2 – The DRI Language (cont’d III)

· Tolerable upper intake levels (UL)

· Highest level that is likely to pose no risks/adverse effects to almost all individuals in a healthy population if taken on a daily basis

· As the intake rises above the upper level, the risk increases!


	2 – DRI’s for Macronutrients

· Carbohydrates

· Minimum 130 grams/day

· They should account for less than 25% of added sugars

· And provide 45-65% of energy

· Protein

· 0.8 kg/day of good quality protein

· Should provide 10-35% of energy

· Fats

· Should provide 20-35% of energy

· Linoleic acid: 5% of energy

· Linolenic acid: 1.6% of energy
	2 – DRI’s for Macronutrients (cont’d)

· For people aged 19-30 years:

· Fibre: 38 g for males, 25 g for females

· Note that the current average intake is only half of that!

· Calcium: 1000 mg/d

· Note: 250 mL milk = 300 mg

· Folate: 400 ug/day

	2 – Desired Characteristics of the Canadian Diet

· Provides energy to maintain body weight within the recommended range

· An acceptable range is 18.5 – 25

· Includes all essential nutrients in amounts which satisfy the DRI’s

· Include no more than 30% of energy as fat

· Also, no more than 10% as saturated fat

· Provide 55% of energy from various sources of carbohydrates

· Here is a graph showing energy expenditure:
	2 – Desired Characteristics of the Canadian Diet (cont’d)

· Have limited sodium

· US 2005: Less than 1 tablespoon of salt

· But more potassium-rich foods! (this decreases hypertension)

· Include no more than 5% of energy as alcohol OR 2 drinks (1 for women) daily (whichever means less alcohol)

· And weekly, women should have less than 9 drinks and men less than 13 drinks to prevent hypertension

· Contain no more caffeine than the equivalent of 4 regular cups of coffee per day

· Provide water fluoridated to 1 mg/L


	2 – Canada’s Guidelines for Healthy Eating

· Enjoy a variety of foods

· Emphasize cereals, breads, other grain products, vegetables, and fruit

· US 2005: Consume a variety of nutrient-dense foods and beverages within and among the basic food groups

· Choose lower-fat dairy products, leaner meats, and food prepared with little to no fat

· US 2005: Limit the intake of saturated and trans fats, cholesterol, added sugars, salt, and alcohol
	2 – Canada’s Food Guide to Healthy Eating

· 2 cups of fruit and 2.5 cups of vegetables per day (2000 kcal)

· 3 or more cups of whole grain products per day

· 3 cups of fat-free or low-fat milk per day

· When selecting meat and alternatives, make lean choices

	2 – Mediterranean Diet

· Areas near the Mediterranean Sea had low rates of heart disease

· The diet of people in these areas was looked at to try and determine the reasons for this

· Although there were cultural/ethnic variations in the diets, they shared similar characteristics
	2 – Differences Between Mediterranean & N.A. Diet

· The Med diet focuses on grains

· Potatoes are considered a grain in the Med diet, as opposed to a fruit/vegetable

· The Med diet separates meats into different categories (red meat, poultry, etc.)

· There is a focus on fish (it has long-chain quality fatty acids!)

· Red meat is discouraged (high levels of saturated fat)

· Olive oil is encouraged (it is high in monounsaturated fatty acids – which are good!)


	2 – Characteristics of the Mediterranean Diet

· Increased plant foods (i.e. fruit, vegetables, legumes)

· They provide many vitamins and minerals

· Decrease in processed foods (i.e. rice)

· Because processing reduces the nutrient value of foods

· Decrease in sweets

· Increase in monounsaturated fatty acids (i.e. olive oil, nuts)

· These fats improve cholesterol levels

· In Canadian diets, fats are not differentiated like this

· Increase in polyunsaturated fatty acids (i.e. fish)
	2 – Characteristics of the Mediterranean Diet (cont’d)

· Few eggs

· Decrease in red meat

· Because it is high in saturated fat

· Low to moderate amounts of dairy products

· There are no scientifically established reasons to suggest large amounts of dairy products

· Low to moderate wine drank with meals

· Red wine is the best – it contains anti-oxidants

	2 – Differences Between Mediterranean…(cont’d)

· Lards, creams, and butters are not part of the Mediterranean diet

· They are high in saturated fat

· Canada recommends less than 30% of energy come from fat, but the Mediterranean diet contains 40% of energy from fat

· However, most of this fat is MUFA, PUFA

· Both kinds of diets stress physical activity for maintenance of healthy body weight
	2 – Vegetarian Eating Patterns // Pro-Con of Med Diet

· Vegans eat only plant-based foods

· Lacto-ovo eating patterns consume plant-based foods, milk/milk products, and eggs/egg products

· Pro’s of the Mediterranean Diet

· It is generally healthful

· Supported by large epidemiological studies associating diet and health (although this doesn’t have to mean causation)

· Con’s of the Mediterranean Diet

· It discourages dairy products although right now, calcium recommendations are increasing


	3 – Basic Anatomy of the Gut

· Digestion is the process of changing complex foods into absorbable chemicals, including nutrients

· The gastrointestinal tract goes from the mouth to the anus

· It is 9 meters long!

· The inner space of the GI tract is called the lumen

· Main organs: mouth, pharynx, esophagus, stomach, small intestine, large intestine, rectum, anus

· Accessory organs: teeth, tongue, salivary glands, liver, gallbladder (produces bile), pancreas (produces digestive enzymes)

· LOOK AT ALL THE PICTURES IN THE COURSE NOTES
	3 – Muscular Action of Digestion

· Peristalsis

· There are circular muscles around the GI tract, surrounded by longitudinal muscles

· They alternate between rings tightening/long muscles relaxing (constricts tube) to rings relaxing/long muscles tightening (bulge in tube) – a wave-like action

· This pushes the food along

· Segmentation

· Circular muscles contract, creating segments

· With alternating contraction/relaxation, the chyme is broken up

	3 – Mouth

· Saliva is stimulated by the sight/smell of food

· Roles of saliva:

· Lubricates and dilutes the food

· Provides the enzymes amylase (break down carbs) and lingual lipase (break down fats)

· Dissolves the food so that it can be tasted

· Chewing

· Mechanically breaks down the food to increase the surface area for enzyme action
	3 – Mouth (cont’d)

· Swallowing

· Goes from the mouth -> pharynx -> esophagus

· It is initiated voluntarily

· The brain closes the trachea with the epiglottis so that food does not enter

· People with disphagea have difficulty swallowing

· After a mouthful of food is swallowed, it is called a bolus


	3 – Esophagus

· The bolus moves through the esophagus into the stomach via peristalsis

· It bypasses the upper and lower esophageal sphincters

· After the lower esophageal relaxes to allow the bolus by, it needs to contract so that the food cannot move back

· This causes heartburn because the food carries acids from the stomach
	3 – Stomach

· It plays a minor role in digestion

· It has mucus-secreting goblet cells which protect it against stomach acid

· It is a storage vessel – holds approximately 2 L

· Folds called “rubai” help with mechanical processes

· Food mixes with gastrin (a hormone stimulated by the nerve plexus)

· HCl is released, with a pH of 2

· Pepsinogen is released, which helps with digestion

· Food also mixes with intrinsic factor, which binds with Vitamin B12 and allows it to be absorbed

· All the processing in the stomach results in chyme

	3 – Small Intestine

· It is 2 meters long

· Receives chyme from the stomach via the pyloric sphincter

· It is the primary organ for digestion

· Consists of 3 segments:

· Duodenum

· Jejunum

· Ilieum

· Some food is digested more in certain segments than others

· Note that both the small and large intestine are neutral in pH, so they allow the growth of bacteria

· We can get Vitamin K through bacterial metabolism!
	3 – Large Intestine

· Also known as the colon

· Chyme comes from the small intestine via the ileocecal valve

· Its main role is to digest water

· So the mass of fecal material/fibre/micro-organisms becomes progressively more solid

· However the fibre helps to hold water and soften the fecal mass

· This increases the ease of defecation

· But low levels of fibres increase the risk of constipation and diverticulosis

· Diverticulosis is when pockets form in the colon which trap material and become inflamed


	3 – Large Intestine (cont’d)

· There is also bacteria in the large intestine

· The colon can ferment some fibre

· This leads to various gasses (i.e. methane, hydrogen)

· We also get short chain fatty acids which serve as local energy
	3 – Neural Regulation of the Gut

· There are 2 plexuses (networks) of nerves:

· Myenteric plexus (in the wall of the gut, between the longitudinal and circular muscle layer)

· Submucosal plexus (in the submucosa)

· This controls GI secretions and local blood flow

· There are 2 levels of regulation:

· Nerves

· Hormones/peptides

	3 – Gut-Related Hormones and Peptides

· Together these substances regulate:

· Secretion of digestive enzymes, electrolytes, and water into the small intestine

· GI motility (how fast things move through!)

· Intestinal absorption (how nutrients are absorbed)

· Cell growth

· Release of other hormones
	3 – Secretin & Cholecystokinin (CCK)

· These two are gut peptides which stimulate the release of:

· Pancreatic substances

· Pancreatic amylase breaks down starch

· It also breaks down proteins/polypeptides:

· Tripsinogen -> trypsin

· Chymotripsinogen -> chymotripsin

· Pro carboxypeptidase -> carboxypeptidase

· Pancreatic lipase breaks down fat


	3 – Secretin & Cholescystokinin (CCK) (cont’d)

· These two are gut peptides which stimulate…(cont’d)

· Bile

· Produced in the liver and stored in the gallbladder

· Works on the chyme in the duodenum

· Acts as a detergent/emulsifier to mix the fat particles with the juices of the intestine to enable the digestive enzymes to work on them
	3 – Absorption

· Absorption is the process by which simple nutrient components, produced by digestion, migrate out of the GI tract

· They go from the cells lining the GI tract -> blood or lymph -> other cells of the body

· The mucosa of the small intestine is highly adapted for this:

· It has circular folds which cause the surface area to be 300 times greater than if it was just a straight tube

· Each fold has thousands of fingerlike projections called villi

· Each villi has its own hairs, called the microvilli

	3 – Villus

· The villi are specialized endothelial cells which are 1 cm thick

· Abilities of the villi:

· Absorption

· Hormone production

· Mucus production

· Immune protection

· Sends water soluble substances into the blood -> portal vein -> liver

· Absorbs and repackages fatty acids into the lacteals and lymph, then the circulation
	3 – Mechanisms of Absorption

· Passive diffusion

· Substances move freely through the cell membrane

· The concentration gradient is non-polar

· Facilitated diffusion

· It is mediated by a carrier, but no energy (ATP) is needed

· Active transport

· Requires both a carrier AND energy (sometimes Na)

· Substances can be “pumped” against a concentration gradient


	3 – Mechanisms of Absorption

· Endocytosis

· This is done for large molecules (i.e. immunoglobulins)

· A portion of the cell membrane invaginates to form a membrane-bound sac that engulfs the substance

· And then digestive enzymes from the lysosome work on the substance
	3 – Lactose Intolerance

· This happens when we have low levels of lactase

· Lactase is an enzyme located at the tip of the microvilli

· It is supposed to break down the lactose in milk to monosaccharides (glucose and galactose)

· But if the lactose does not break down, it remains in the gut and ferments, causing discomfort

· Leads to gas, bloating, and diarrhea

· 70% of the world’s population is somewhat intolerant

· The decline in lactose tolerance is genetically determined

	3 – Nutritional Assessment

· Nutritional assessment is the gathering of information to help determine the health status of an individual or population, as influenced by their intake and utilization of nutrients

· Reasons for assessing nutritional status:

· Predicts the health, performance, and disease patterns of a population

· Identifies modifiable risk factors for a disease
	3 – Applications of Nutritional Assessment

· Community/public health

· Canada has not had a National Nutritional Surveillance since 1972 – this is bad!

· In the U.S., they have the NHANES (National Health and Nutrition Examination Survey)

· Nutritional assessment can form the basis for health promotion/disease prevention programs

· We can also use it for monitoring the success/failure of health programs


	3 – Applications of Nutritional Assessment (cont’d)

· Clinical

· Identify the diet modifications needed to reduce risk or treat a condition

· Use nutritional assessment to monitor response to therapy
	3 – Indicators of Nutritional Status

· It is hard to evaluate this perfectly, because there is no set standard, and there is variability between individuals for their nutrient needs

· Techniques of research:

· 24-hour recall

· Food frequency questionnaire (deals specifically with certain kinds of foods

· Diet history (“What would you usually eat?”-type questions)

· Food records (use PDA’s for people to record in detail what they are eating)

· Then results are compared to appropriate standards

	3 – Indicators of Nutritional Status (cont’d)

· Anthropometric indicators can also be used:

· Height and weight

· People tend to estimate themselves as taller and lighter than they really are

· The BMI is not a perfect indicator tool

· Skinfold thickness

· Usually done in the triceps

· Analyze the thickness of the subcutaneous fat layer to predict percentage of body fat

· Waist circumference

· This relates to the risk of heart disease

· The pear shape is better than the apple shape
	3 – Indicators of Nutritional Status (cont’d II)

· BIA (bio-electrical impedance analysis)

· Place electrodes on wrists/ankles to send electric current through the body

· The current goes through the body and water-containing compartments and then can tell fat levels (since fat is poorly hydrated)

· DEXA

· Measures bone density

· Proton beams are shot through the body from 2 directions, and the attenuation of the beam indicates how dense the tissues are


	3 – Indicators of Nutritional Status (cont’d III)

· Densitometry

· Before, body composition measurement was done by immersing oneself in water than checking the displacement level

· Densitometry uses the “bod pod” to do the same with air

· Laboratory assessment

· Feces can tell us about malabsorption

· Blood can tell us about cholesterol

· Urine can indicate nitrogen losses

· Hair and nails can show trace element levels
	3 – Indicators of Nutritional Status (cont’d IV)

· Clinical history

· Family history

· Disease states/risk factors

· Lifestyle factors (i.e. smoking)

· Medications

· Other data

· Food availability

· Psycho-social factors

· Language and literacy

	3 – Factors Affecting Nutritional Status in the Elderly

· Disease

· Depression (and other psychosocial factors)

· Dyphagia (swallowing)

· Dysgeusia (altered taste)

· Dentition (teeth problems)

· Dysfunction (i.e. absorption)

· Dementia

· Drugs

· Poverty

· Social isolation
	3 – Figures to Know

· Figure 3.1, page 66

· Figure 3.4, page 70

· Figure 3.7, page 73

· Figure 3.8, page 74

· Figure 3.9, page 75

· Figure 3.10, page 76

· Figure 1.5, page 17


	4 – Under-nutrition Prevalence

· In 2002, a BMI of less than 20 was considered to be underweight

· But now, the number is 18.5

· 9% of the Canadian population is underweight

· This is DOWN from 13% in 1985

· Factors associated with being underweight:

· Age (highest incidences in people under 24)

· Sex (more females than males)

· Marital status (more widowed than married people)

· Low SES

· Smoking

· Poor/fair self-perceived health
	4 – Food Security

· Food security is having access by all people at all times to enough nutritionally adequate and safe food for an active and healthy life

· And they have to be able to get this food in a socially acceptable manner (not having to beg, steal, etc.)

· There is a continuum of food security!

· Worrying about now having enough money for food

· Then having your food decrease in quality

· Then not having enough food at all!

	4 – How is food security measured?

· NPHS does research in this area using Community Health Surveys

· Sample questions:

· In the past 12 months, did you or anyone in your household:

· Worry that there would not be enough to eat because of a lack of money?

· Not eat the quality or variety of foods that you wanted because of lack of money?

· Not have enough food to eat because of lack of money?
	4 – Risk Factors for Food Insecurity in Canada

· Food insecurity is experienced by 10% of households

· 8% report effects on the quantity or quality of food

· 4% of seniors worry about food insecurity, and 3% actually are insecure

· In Canada, 9% of the population uses food banks

· Food insecurity is associated with:

· Income being below the low income cut off

· Households which rely on social assistance

· Families with children headed by a single woman

· Living in inner cities and rural areas


	4 – Effects of Food Insecurity

· Physical effects include illness and fatigue

· There is a higher prevalence of obesity in people who are food insecure because they eat a lot of highly processed foods

· Also, since they don’t have much food, when given food they will eat a LOT

· Welfare incomes in Toronto are insufficient to meet basic needs

· Psychological effects include stress and isolation

· Peer pressure at school!

· Socio-familial disturbances (relationships can be strained!)

· Communities will have increased health care expenditure
	4 – Hunger

· Hunger is the uneasy or painful sensation caused by lack of food and food insecurity

· Can lead to malnutrition and various health problems

· Doesn’t have to be every day, but on a regular basis

· 3% of US households experience this

· 1.2% of Canadian families experience this

	4 – Physiological Responses to Inadequate Food Intake

· Energy

· Weight loss occurs in all body compartments (lean muscle mass, fat, etc.)

· Adaptation – the body starts to expend less energy

· Accommodation – decreased, less effective immune function

· Impaired organ function

· The IRA hunger strikers had a mean time to death of 62 days!
	4 – Physiological Responses…(cont’d)

· Inadequate intake of micronutrients leads to…

· Lowered stores in the body (ex. iron)

· Decreased levels of body fluids (i.e. blood values, urine samples)

· Impaired function (i.e. lowered oxygen level, fatigue)

· Clinical/anatomical signs include thinning of hair (protein deficiency) and muscle wasting (anemia)

· Malnutrition in infancy

· This can long-term effects on growth and development!


	4 – Eating Disorders

· Anorexia nervosa is extreme weight loss

· Actual weight is less than 86% of expected weight

· There is an intense fear of weight/fat gain

· Distorted, inaccurate image of own body

· Amenorrhea (lack of menstrual period)

· Bulimia

· Recurrent binge eating

· Self-induced vomiting

· Use of laxatives

· Again a distorted body image
	4 – Eating Disorders (cont’d)

· Nutritional consequences:

· We begin to have fear of food and develop atypical diet patterns

· Weight loss

· Nutrient deficiencies

	4 – Eating Disorders (cont’d II)

· Physiological consequences:

· Calluses, dry scaly skin, lanugo, perioral lesions

· GI disturbances

· Bradycardia (abnormal heartbeat), hypotension, arrhythmias (low heartbeat)

· Edema, dehydration

· Bone loss (due to amenorrhea)

· Muscle weakness

· Dental caries/erosion
	4 – Obesity

· Obesity is all about energy balance!

· When energy intake exceeds output, the body stores the excess as fat

· Output of energy is done through physical activity, basal metabolism, etc.

· The prevalence of obesity in children:

· 27% of Canadian girls are overweight, 9% obese

· 33% of Canadian boys are overweight, 10% obese

· Note that the 18.5-25 range for BMI charts is inaccurate!


	4 – Do fat children become fat adults?

· Obese 3 year olds do not necessarily become obese adults

· BUT an obese 6 year old has a 50% chance of being overweight as an adult

· AND an obese teenager has a 70-80% chance of being obese

· Obesity is very difficult to treat, so we aim to PREVENT it!
	4 – Does heredity cause obesity?

· Percentage chances for a child becoming obese:

· 80% chance if both parents are obese

· 40% chance if one parent is obese

· 9% chance if neither parent is obese

· Although adopted children tend to be more similar in weight to their biological vs. adoptive parents

· Identical twins are closer in weight than fraternal twins

· Twin studies showed that when pairs of identical twins were overfed, each person would have a similar weight-gain response to his/her twin

· So all this seems to suggest a relationship, but it could also be due to environment too!

	4 – Do genes cause obesity?

· 200 genes have been linked to human obesity

· This includes a gene in the adipose tissue cells which creates the protein “leptin”

· This protein causes “satiety” – the feeling of fullness

· But note that there has been a significant increase in the incidence of obesity, despite a relatively constant gene pool

· The bottom line is that genes don’t cause obesity, although they may influence one’s susceptibility to it!
	4 – Eating Patterns

· Kids are eating too much, and the excess food they are eating is NOT healthy!

· Energy-dense foods are abundant and readily available

· Specific eating patterns of concern:

· Breakfast skipping (more prevalent as kids get older)

· 12% of kids had French fries daily

· Soft drinks

· They have low nutrient density but high sugar levels!

· High caffeine levels as well

· As we drink more soft drinks, we drink less milk

· 8% of energy intake for adolescents is from soft drinks


	4 – Foods Consumed Away from Home

· The proportion of foods consumed away from home is increasing!

· Often these foods are high in energy and fat

· About 1/3 of a typical teen’s diet come s from the “Other” food group!

· % of Grade 9 students reporting the daily consumption of:

· Salty snacks – 20%

· Fries – 20%

· Cola – 25%

· Candy – 20%

· Fat intake as a percentage of energy is down, but kids are still so inactive that they can’t support these low energy levels
	4 – Physical Activity

· Children in Montreal who did more physical activity had significantly higher intakes of energy, calcium, zinc, and fibre – but they were NOT heavier!

· Because they can balance the increased energy input!

· For young Canadian women, physical activity in adolescence is a predictor of peak bone mass!

	4 – Obesity in Children vs. Adults

· Obesity in children:

· Stigmatization and low self-esteem!

· There is a risk that they will develop obesity in adulthood – and be exposed to all the associated risks!

· Undue attention to body size may increase the risk of eating disorders, especially amongst adolescent girls

· Obesity in adults:

· Prevalence is higher in woman than in men for developing countries, but is the OPPOSITE in N.A.

· Less than half of Canadians are in an acceptable weight category!
	4 – Why do we worry about obesity?

· Increased risk of cardiovascular disorders

· High blood pressure

· High blood fats (i.e. cholesterol)

· Endocrine disorders

· Type 2 diabetes

· Certain cancers

· Breast cancer


	5 – Characteristics of Diets which are Effective for Healthy Weight Loss

· Lowered total energy

· A correct fat : carb ratio

· Avoid meal skipping

· Because the diet has to become a lifestyle!

· If we are told to undereat, then we will get hungry and eat whatever is nearby (usually unhealthy foods)

· Sustainable (variety, satiety, can fit with lifestyle)

· Often high in fiber and food volume

· Because this contribute s to the feeling of fullness

· Nutritionally adequate
	5 – Characteristics of Diets…(cont’d)

· Moderate to low alcohol intake

· Vegetarian diets are often associated with low energy

· Recommends increased physical activity

· Supports gradual weight loss 

	5 – Red Flags for Bad Diet Advice

· Promises a quick fix

· Emphasizes a single product or commercial diet plan

· Sounds too good to be true

· Recommendations based on:

· A single study

· Simplistic conclusions from literature

· Non peer-reviewed literature

· Deceptive interpretation from literature

· Is contrary to the advice of reputable scientific and professional organizations

· Emphasizes “good” and “bad” foods

· It’s better to be balanced!
	5 – Examples of Popular Diets

· Very low carbohydrate diets:

· Atkins

· Zone Diet

· Sugar-Busters

· Carbohydrate addicts diet

· “Get skinny on fabulous foods” (Suzanne Somers)

· Low carb diets are very low (20 g carbs/day) in the early stages

· Very low fat:

· Dean Ornish “Reversal” diet (for people with CHD)

· 10% fat, almost vegan, Pritikin

· “Magic food” diets such as herbs and grapefruits


	5 – Rationale for Low Carb/Low Fat Diets

· Low carb diets:

· Lowered carbohydrates -> lowered blood glucose -> lowered insulin -> lowered fat storage

· The body starts burning ketones instead of carbohydrates

· This causes appetite to be suppressed

· Low fat diets:

· Fat is energy dense, so it is good to avoid it

· Low fat and high fiber decreases risk for cardiovascular disease

· Vegetables, fruits, and fibers are encouraged

· Exercise and stress management are also included
	5 – Do low carb diets work?

· High protein and fat levels can induce feelings of fullness and therefore suppress appetite!

· As well, the diets are low on energy (800-1200 kcal/day)

· But they can get boring, because you are limited in the foods you can eat!

· Early weight loss occurs though – glycogen in liver, water loss

	5 – Are low carb diets harmful?

· The high intake of saturated fat is a risk factor for cardiovascular disease

· High protein levels may aggravate kidney, liver diseases, and gout

· They are low in Ca, K, B vitamin, and fiber levels

· Most of the studies concerning these diets are of short duration!  So we don’t know the long-term effects of it!

· Can result in constipation
	5 – Do low fat diets work?

· They are effective in highly motivated individuals because they are difficult to follow

· They are less effective outside the controlled environments where studies are done because they don’t have prepared foods and support

· Supplements are needed to ensure the adequate intake of essential fatty acids, and Vitamin B12


	5 – Is there harm in low fat diets? // The Final Say

· Is there harm?

· Without supplementation, there is a possibility of EFA deficiency

· Limitations of meats and alternatives and milk products may make it difficult to achieve recommended intakes of Fe, Zn, Ca, Vitamin D (all this mainly from milk products)

· The final say:

· Low fat and low carb diets are equally effective in supporting weight loss, although low carb diets have more initial weight loss

· Long term adherence to either diet is poor!
	5 – Weight Cycling

· This happens when we have lowered energy intake and we lose a lot of weight

· But then our BMR (basal metabolic rate) is lowered, and so it’s easier to gain weight back again!

· So exercise is important!

· Note that diets which result in feelings of hunger and deprivation are hard to sustain

	5 – Diet for the Prevention of Chronic Disease

· There are many diets that do this – for specific cancers, diabetes, heart disease, etc.

· But there are some general characteristics:

· Energy levels which support healthy BMI

· “Prudent” instead of “Western” diet pattern:

· Low in saturated fat

· Emphasize fruits/veggies, whole grains, lean meats, etc.
	5 – Guidelines for Diets Preventing CVD

· Goals of these diets:

· Healthy body weight

· Normal blood LDL cholesterol

· Remember that LDL (not HDL) causes heart disease

· Cholesterol should be measured after 16 hours of fasting

· Normal blood triglyceride levels

· Normal blood pressure


	5 – Guidelines for Diets Preventing CVD (cont’d)

· Lowered saturated fat (especially lauric, myristic, and palmitic acids)

· This leads to lowered LDL cholesterol, which has benefits for morbidity and mortality

· Lowered trans fatty acids

· This should lower LDL and raise HDL cholesterol

· Together they should be less than 10% of energy intake
	5 – Guidelines for Diets Preventing CVD (cont’d II)

· Lowered added sugars

· This leads to lower triglycerides and higher HDL

· Less than 25% of energy should be added sugars

· Lowered cholesterol intake (less than 300 mg) for those with high LDL cholesterol

	5 – Portfolio Diet // Characteristics of…

· This is a more recent diet for the prevention of cardiovascular disease

· It says that a portfolio of good foods eaten together can help to lower blood cholesterol – even better than the medications!

· Although the diet is very strict – almost a purely vegan diet with high amounts of nut and specific fibers

· Characteristics of portfolio diet:

· Encourages soy (has protein, isoflavones such as genistein and daidzein)

· 25 grams/day of soy has been shown to reduce risk of heart disease
	5 – Characteristics of Portfolio Diet (cont’d)

· It emphasizes “good fats”:

· Unroasted nuts – high in fiber, and are sources of omega-3 fatty acids

· Omega-3 fatty acids (fish, flax, canola, omega-3 eggs)

· These appear to decrease the risk of sudden death, arrhythmias, blood clotting tendencies, triglycerides

· Increased fiber (both soluble and insoluble)

· Increased veggies and fruit – will increase folate and anti-oxidant levels

· Plant sterols


	5 – Guidelines for Diets Preventing Hypertension

· Hypertension is when the systolic blood pressure is over 140, or the diastolic over 90

· Normal blood pressure is 120/80

· We want to maintain a healthy body weight!

· Dietary approaches to stop hypertension are called DASH

· DASH’s goal is to achieve healthy blood pressure

· DASH has been shown to lower blood pressure immediately – within 2 weeks!
	5 – DASH Study Results

· Subjects took the DASH diet along with varying levels of sodium intake:

· 3,300 mg (typical NA intake)

· 2,400 mg (~1 tsp of salt)

· 1,500 mg (~2/3 tsp of salt)

· It was found to reduce blood pressure at all 3 levels (especially the 1,500 mg level)

	5 – More notes on DASH

· The decreased sodium intake isn’t a problem because there is so much salt found in processed foods

· DASH emphasizes whole, unprocessed foods:

· Veggies and fruits

· Low in sodium

· Low in calories

· Although note that the recommendations of veggies and fruits are already greater than what is suggested in the U.S. Food Guide pyramid, so people may have trouble meeting them!

· DASH should be adopted gradually!
	5 – Guidelines for Diets Preventing Type 2 Diabetes

· We want to maintain healthy body weight

· 50-60% of energy should be from carbohydrates, spread throughout the day

· Less than 10% of energy should be saturated/trans fats

· Increased fiber (25-35 grams/day)

· Less than 10% of energy should be added sugars

· Emphasize low glycemic index food

· Glycemic index is based on the blood glucose response (over 2-3 hours) to a certain food

· Low GI foods are usually digested/absorbed slowly

· Foods which are high in fiber, protein, and acid are low in GI


	5 – Guidelines for Diets Preventing Cancers

· Increased veggies and fruit

· Colorful ones!

· Cruciferous

· Lycopene

· We want to maintain a healthy BMI

· Lower intake of:

· Alcohol

· Grilled meats

· Saturated fats

· Some preservatives
	5 – Functional Foods

· A functional food is similar in appearance to (or may be!) a conventional food

· It is consumed as part of a usual diet

· It has been demonstrated to have physiological benefits and/or reduce risk of chronic disease beyond the basic nutritional functions of the food

· i.e. Oat bran has soluble fibers which can bind dietary cholesterol and reduce blood cholesterol levels

· Sometimes components are added to foods to change their nature (i.e. silium in Bran Buds)

	5 – Nutraceuticals

· Nutraceuticals are products which have been isolated or purified from food and sold in a medicinal form

· i.e. Supplements, pills, herbal drinks, etc.

· A nutraceutical is demonstrated to have a physiological benefit or provide protection against chronic disease

· i.e. Vitamin supplements, garlic tablets, etc.

· The government is now starting to regulate these things – so that solid proof needs to be provided for claims of effectiveness
	5 – When can vitamin/mineral supplements be helpful?

· They are helpful when we are dealing with disease conditions that influence the ingestion, absorption, or utilization of vitamins

· However, supplements don’t make up for poor eating habits because the different components in foods work synergistically to provide their benefits – you can’t take just one thing out and take that


	5 – Examples of Helpful Vitamin/Mineral Supplements

· Folate

· Absorption from supplements exceeds what a normal diet provides

· People who have increased needs for folate:

· Women of childbearing age (to prevent neural tube defects)

· People with high levels of homocysteine in the blood

· Heavy drinkers

· Has been associated with lower risk for CHD, colorectal cancer
	5 – Examples of Helpful…(cont’d)

· Vitamin B12

· The following kinds of people can’t absorb too well because they have lost their intrinsic factor:

· Elderly

· Heavy alcohol consumers

· Those who have had stomach surgeries

· Those with pernicious anemia

· Note that B12 is only found in animal foods, so those with vegetarian diets may be deficient 

	5 – Examples of Helpful… (cont’d II)

· Calcium (and also Vitamin D)

· People with limited intake of milk products (perhaps because of milk protein allergy/lactose intolerance) who are not consuming alternative sources

· Women (especially post-menopausal) who are at risk of osteoporosis

· Iron

· Those who have anemia

· Pregnant women
	5 – When vitamin/mineral supplements are harmful

· If the intake is greater than the upper limit!

· It’s especially bad if you’re overtaking multiple supplements – these are called mega-doses

· The excess of specific vitamins/minerals can cause:

· Retinol (pre-formed Vitamin A) (fat-soluble vitamin)

· Headaches

· Muscle weakness

· Dermatitis

· Liver toxicity (since it is a potent source of Vitamin A)


	5 – When vitamin/mineral supplements…(cont’d)

· Vitamin D (fat-soluble vitamin)

· Greater than 0.05 mg/day

· Soft tissue calcification

· Hypercalcemia

· Niacin (water-soluble vitamin)

· Flush

· Liver damage

· Impaired glucose tolerance
	5 – When vitamin/mineral supplements…(cont’d II)

· Vitamin B6 (pyridoxal) (water-soluble vitamin)

· More than 500 mg/day

· Photosensitivity (to bright light)

· Nerve damage (can become wheelchair-bound)

· Vitamin C (water-soluble vitamin)

· More than 2 g/day associated with diarrhea

	5 – Age-related changes which increase risk for nutritional disorders

· Normal changes:

· Increased in body fat and decrease in muscle (due to reduced physical activity)

· Loss of calcium from bone (thus extra Ca intake is necessary to prevent osteoporosis)

· Decreased sense of taste and smell (influences appetite!)
	5 – Age-related changes…(cont’d)

· Abnormal changes:

· Increased prevalence of cognitive disorders and chronic diseases

· This causes decreased appetite, metabolism, and nutrient absorption!

· Dental problems (causes difficulties in chewing foods)

· Institutionalization (long term facilities may reduce food availability)


	5 – Supplement Use in the Elderly

· There has been a dramatic increase in supplement use!

· In healthy older adults

· In educated females

· So the people taking the supplements don’t need them, and the ones who are NOT taking the supplements NEED them!

· The most popular choices are:

· Herbal supplements (especially teas)

· Multi-vitamin and mineral supplements

· Vitamin C, D, E supplements

· Elderly people need Vitamin D because they cannot get it from the sunlight – they don’t go out as much, and the skin cannot make it
	5 – Benefits/Consequences of Supplement Use in the Elderly // Recommendations to One Considering

· Benefits:

· Prevention of deficiency disorders

· Consequences:

· Toxic effects

· Interaction with medications

· The media can mislead seniors!

· Recommendation to one considering supplements:

· Encourage/educate healthy eating, physical activity

· Use supplements when nutritionally compromised

· Media literacy

	5 – How to Recognize Nutrition Misinformation

· WHO

· Ensure that the authority is MD/RD/PhD working in recognized institutions

· WHEN

· Ensure that the information is current!

· WHERE

· Ensure that there are CREDIBLE references

· Be wary of commercial sites

· WHAT

· Make sure that the information is scientifically-based, peer-reviewed, randomized-controlled, large sample sizes, double-blind
	5 – How to Recognize Nutrition Misinformation (cont’d)

· Telltale signs of B.S.:

· Promised “miracle” cures/rapid weight loss

· Can cure multiple ailments

· Contradicts known information

· Uses phony terms

· Present only one side of an argument

· Always check against credible sources such as Tufts Nutrition Navigator, Dieticians of Canada




