Answers to Review Questions

Chapter 1

1.
d.
MMMicronutrients.

2.
d.
All of the above.

3.
c.
CCCCccontain 90 kcal (370 kJ) of energy.

4.
d.
“A high-protein diet increases the risk for porous bones” is an example of a hypothesis.
5.
b.
Water-soluble vitamins can never be toxic.
6.
c.
they are all primary sources of energy.
7.
d.
Recommended Dietary Allowance.
8.
a.
Support tissue growth, repair and maintenance.
9.
d.
Fats are insoluble in water.
10.
The difference between a trace and a major mineral is in how much we need to consume daily. We need to consume 100 milligrams or more of major minerals each day, but trace minerals are required in amounts less than 100 milligrams per day.
11.
Both the EAR and RDA refer to the average daily nutrition intake levels for healthy individuals in a particular life stage and gender group. However, the EAR levels will meet the requirement of half while the RDA will meet the requirements of most (97%–98%) of these people.
12.
When looking for nutrition information, you have to be wary of supposedly “expert” sources of information. Trustworthy experts are educated and credentialed. In Canada, look for registered dietitians (RD, PDt or RDt) for reputable nutrition information. Registered dietitians are professionals who have completed an accredited undergraduate program and dietetic internship. 
In addition, government sources of information are also trustworthy. For example, Health Canada is the federal agency that protects the health and safety of Canadians. Governments will provide health information that is both trustworthy and reputable. 
The Internet is full of nutrition-related information, but you have to be careful when choosing dependable sources of information. Look for website extensions .org, .edu, or .gov for organization, educational institution and government sites. You should be wary of the information on sites ending with .com. 

13.
A chocolate study funded by the chocolate industry may have different results from the same study funded by a health research organization (e.g., Heart and Stroke Foundation) as each have different agendas and interests. 14.
The characteristics of the study sample are very different from those of your mother. Your mother is younger, more active, and has lower blood pressure than the study’s sample population. Moreover, half of the study’s sample are smokers, which could influence the results of the study since data is averaged across participants. Meanwhile, your mother is a non-smoker. These two issues could cause you to doubt the study’s relevance to your mother.
In addition, the study was only based on 12 participants. It is difficult to apply the results of this study to everyone based on so few study participants. 
Chapter 2
1.
d.
The % daily values of select nutrients in a serving of the packaged food.
2.
b.
provides enough of the energy, nutrients, and fibre to maintain a person’s health.

3.
d.
Protein and iron.
4.
a.
meets a set of criteria by the Canadian Heart and Stroke Foundation for a "heart-healthy" choice.

5.
b.
Foods with a lot of nutrients relative to their energy content, such as fish, are more nutritious choices than foods with fewer nutrients, such as candy.

6.
c.
If omega-3 polyunsaturated fats are listed, omega-6 polyunsaturated fats must be listed as well

7.
Eating out can be a part of a nutritious diet, but careful choices need to be made. Suggestions include choosing smaller-sized items, ordering grilled or broiled meats, avoiding fried foods, choosing steamed vegetables, avoiding rich appetizers and desserts, and eating half of the meal and taking the rest home.

8.
The Percent Daily Values show how much one serving of food contributes to the overall requirement for various nutrients. By comparing the %DV of a nutrient (e.g., iron) in one product with a similar product, you can determine which of the two products is a better choice for that nutrient. 

9.
Different people need different amounts of food. Everyone has different dietary needs, preferences, and limitations. For example, a petite woman who is lightly active will require different energy and nutrient intakes compared to a highly active man.

10.
A traditional Mediterranean diet includes olive oil as the main dietary fat, moderate amounts of meats and eggs, and sweets a few times each week. In addition, this diet is high in fibre, vitamins and minerals due to the regular consumption of bread, pasta, grains (couscous, bulgur, and beans), legumes, nuts, vegetables, cheese and yogurt, and fish.

11.
Agree. With child obesity on the rise, it is not a surprise to find that Canadian youth are reported to consume less than 5 servings of fruits and vegetables a day. While vending machines are important for extra school income, their presence and food offerings do not encourage a nutritious diet with plenty of fruits and vegetables, and “empty calorie” snacks may contribute to overweight and obesity.

12.
Agree. All food offerings in schools should be aligned with the nutrition education in the curriculum taught. To combat child obesity, it is important to encourage healthy eating and physical activity behaviours from a young age. 

Disagree: Schools that run on already-tight budgets will be concerned with the removal of vending machines and thus the loss of extra income. The funds generated from these machines are used to purchase much-needed items for the school. Lack of income may compromise the quality of education the school can offer. Moreover, children need to learn to choose wisely for themselves. Outside of school boundaries, vending machines and low nutrient foods will not be hidden.

Chapter 3
1.
c.
atoms, molecules, cells, tissues, organs, systems.
2.
d.
emulsifies fats.

3.
c.
hypothalamus.

4.
a.
seepage of gastric acid into the esophagus.

5.
a.
A bean and cheese burrito.
6.
b.
hunger, a physiological response.

7.
c.
stomach.
8.
i) Joyce first experienced digestion when she stopped to choose from all the different breakfast foods. During this process, her brain prepared her digestive organs for the consumption of food. 

ii) Vitamins and minerals are small compounds that are mainly absorbed in the small intestine. 

iii) To protect herself from traveller’s diarrhea, Joyce should avoid fruit that has been prepared and cut up (pineapple rings, honeydew chunks, grape clusters). She should choose fruit with peels intact such as bananas and oranges. 

9.
a.
wheat, rye, and barley.

10.
Aside from medications to relieve constipation, stress management, regular physical activity, eating smaller meals, avoiding foods that exacerbate symptoms, eating a higher-fibre diet, and drinking at least six to eight glasses of water each day can also help with prevention or relief.

11.
The lining of the small intestine is heavily folded so that there is a greater surface area for nutrient absorption. If the lining of the small intestine was smooth, fewer nutrients would be absorbed because there would be less surface area for absorption. As a result, it would be more difficult for us to meet our requirements for all the nutrients we need for daily living.

12.
Cells in the stomach wall also secrete mucus, a thick white fluid that protects its lining from being digested by the HCl and pepsin.

13.
Heartburn. Some people may at times secrete too much HCl or have their gastroesophageal sphincter open up too soon (especially after lying down). The result is that gastric juices that contain HCl seep back up into the esophagus and cause a burning sensation in the chest area.

Chapter 4
1.
b.
the potential of foods to raise blood glucose and insulin levels.

2.
d.
carbon, hydrogen, and oxygen.

3.
b.
how much glucose has been in the bloodstream over the past three months.

4.
a.
monosaccharides.

5.
a.
phenylketonuria.

6.
c.
glucagon.
7.
b.
glucose + galactose.
8.
d.
Speeds up movement of contents in the large intestine.
9.
c.
Sugar causes diabetes.
10.
c.
Bloating and cramping are common symptoms they experience.

11.
a.
gluconeogenesis.

12.
Soluble fibre absorbs water and forms gels that slow down the movement of food through the small intestine. 

Insoluble fibre does the opposite. It attracts and clings to water and thus speeds up the movement of food through the large intestine.

13.
High fibre intake may help prevent hemorrhoids, reduce the risk of diverticulosis and heart disease, enhance weight loss, lower the risk of type 2 diabetes and promote regular bowel movements. Recent research on the association between dietary fibre intakes and colon cancer is mixed, and it is no longer clear if high fibre intakes are associated with a reduced risk of colon cancer.

14.
Complex carbohydrates break down slowly, helping you to sustain satiety (or that “full” feeling). This may help to prevent overeating, which increases the risk of obesity and heart disease. Simple carbohydrates include most commercial bakery products, sugary soft drinks, sugary cereals, white bread and white rice. They break down quickly in the body, leaving you feeling hungry sooner. Moreover, simple carbohydrates are blamed for many health problems such as tooth decay and high levels of blood triglycerides, and they may have a role in obesity.

15.
Cells of many obese people are less responsive to insulin and thus these people are said to have “insulin insensitivity.” The pancreas tries to fix this by secreting more insulin. With time, the pancreas will have to secrete more and more insulin for normal blood glucose levels. Eventually, the pancreas will be incapable of secreting more and the beta cells reduce or stop production of insulin, leading to type 2 diabetes.

16.
i) Sonomi’s meal is high in simple carbohydrates (e.g., apple juice) and in complex carbohydrates in the form of starch (e.g., spaghetti, bread, pudding). Starch molecules are long chains or branched chains of molecules of glucose, and when starch is completely digested, the end product is glucose. In this sense Matthieu is correct in declaring that the meal was made of mainly carbohydrates.

ii) At the mouth, salivary amylase works to break down some of the starch into disaccharides that will be further digested later on in the small intestine. The stomach’s acidic environment turns off all carbohydrate digestion. In the small intestine, pancreatic amylase enters to digest any remaining starches into disaccharides. In the microvilli, maltase, sucrase and lactase further digest the sugars into the monosaccharides glucose, fructose, and galactose. After the heavy carbohydrate meal, the liver converts these monosaccharides into glucose, which enters the blood and elevates her blood sugar levels. Insulin is released and it works to help the glucose leave the blood and enter the cells, where it is used for energy. Any excess glucose is converted to glycogen and stored in the liver and muscles for later energy use.

iii) Sonomi could add in some protein in the form of meats or legumes in her pasta. Instead of the apple juice, she could have milk for a serving of dairy products. Because there is plenty of starch in her pasta, she could replace her piece of bread with a side of steamed vegetables or salad. For the same reasons, her pudding could be replaced with fruit for dessert.

Chapter 5
1.
d.
found in flaxseeds, soy milk, and fish.

2.
b.
exercise regularly.

3.
a.
lipoprotein lipase.

4.
d.
high-density lipoproteins.

5.
a.
monounsaturated fats.

6.
c.
In the small intestine, plant sterols appear to block dietary cholesterol absorption.

7.
d.
Bile breaks fat into small droplets. 

8.
b.
Low-density lipoproteins.
9.
Both trans and saturated fatty acids, because of their straight, rigid shape, can pack tightly together. Other fatty acids that contain one or more double bonds have bends or kinks in their shape, and tend to be more fluid at room temperature.

Research over 20 years has shown that diets high in saturated fatty acids increase blood cholesterol and risk of heart disease. They appear to change cell membrane function and the way cholesterol is removed from the blood. 

10.
This is not particularly good advice for someone doing a walk-a-thon. Fat is a primary source of energy during rest and during less intense exercise. In addition, we use predominantly more fat as we perform longer duration exercise. This is because we use more carbohydrates earlier during the exercise bout, and once our limited carbohydrate sources are depleted during prolonged exercise, we rely more on fat as an energy source. Although carbohydrates are an important source of energy during exercise, loading up on carbohydrates is typically only helpful for individuals who are doing longer duration exercise at intensities higher than those experienced during walking. As the primary goal of this walk-a-thon is to raise money and not to finish in record time, you can walk at a pace that matches your current fitness level. Thus, it would be prudent to consume adequate carbohydrates prior to and during the walk-a-thon, but loading up on carbohydrates is not necessary.
11.
Your father probably had a blood test to determine his blood lipid levels, including total cholesterol, LDLs, HDLs, and triglycerides. Unfortunately, switching to cottage cheese and margarine will not necessarily improve his blood lipid values. Many types of margarine are high in trans fatty acids, and these increase our risk for heart disease. In addition, cottage cheese made from full-fat milk contains saturated fatty acids, which also increase blood lipid levels. Lower fat (skim, 1% and 2%) cottage cheese would be a better choice, but there’s no reason to exclude lean meats, skinless chicken, and fish from his diet. In fact, the omega-3 fatty acids in fish could possibly reduce your father's risk for some health problems. 

A non-dietary lifestyle choice that might improve his health is regular physical activity. Regular physical activity can help people maintain a more healthful body weight, can increase HDLs, and can also cause other changes that reduce our risk for heart disease.
12.
Total energy needs = 2000 kcal per day
Maximum AMDR for fat = 35% of total energy intake = 0.35 X 2000 = 700 calories
Saturated fat = 7% of total energy intake = 0.07 X 2000 = 140 calories
Linoleic acid = 10% of total energy intake = 0.10 X 2000 = 200 calories
Alpha-linolenic acid = 1.2% of total energy intake = 0.012 X 2000 = 24 calories
Trans fatty acids = 0 calories

Chapter 6
1.
d.
mutual supplementation.

2.
a.
Rice, pinto beans, acorn squash, soy butter, and almond milk

3.
c.
protease.

4.
b.
amine group.

5.
c.
Ccarbon, oxygen, hydrogen, and nitrogen.

6.
c.
Edema

7.
c.
Most enzymatic digestion occurs in the mouth.

8.
d.
Amino acid bonding and attraction determine protein shape.

9.
c.
0.87

10.
Adequate protein is needed to maintain the proper balance of fluids inside and outside of the cells. When a child suffers from kwashiorkor, the protein content of the blood is inadequate to maintain this balance. Fluid seeps from inside of the cells out to the tissue spaces and causes bloating and swelling of the abdomen.
11.
In general, only people who are susceptible to kidney disease or who have kidney disease suffer serious consequences when eating a high protein diet. Consuming a high protein diet increases protein metabolism and urea production. Individuals with kidney disease or those who are at risk for kidney disease cannot adequately flush urea and other by-products of protein metabolism from the body through the kidneys. This inability can lead to serious health consequences and even death.
12.

1. Proteins are critical for cell growth.
2. Proteins are critical for cell repair.
3. Proteins are critical for maintenance of cells.
4. Proteins are needed to make enzymes, which speed up chemical reactions and allow our bodies to function optimally.
5. Proteins are used to make certain hormones, such as insulin. These hormones are important chemical messengers in our bodies.
6. Proteins assist in the maintenance of fluid and electrolyte balance.
7. Proteins assist in the maintenance of acid-base balance.
8. Proteins are critical for the development of antibodies, which are necessary for our immune system to work effectively.
9. Proteins can serve as a source of energy during times of low carbohydrate intake or starvation.
13.
Listed here is one possibility. 

Breakfast: 250 mL (1 cup) skim milk, 2 slices whole wheat toast, 30 mL (2 Tbsp.) peanut butter (on toast), 1 medium banana, 250 mL (8 fl. oz.) water 
Mid-morning Snack: 250 mL (1 cup) raw baby carrots, 30 mL (2 Tbsp.) walnuts, 375 mL (12 fl. oz.) water 
Lunch: 250 mL (1 cup) low-fat flavoured yogurt with 125 mL (½ cup) sliced strawberries, vegetarian sandwich (2 slices 9-grain bread, ¼ of an avocado, 3 slices tomato, 3 leaves of spinach,  and 50 grams (2 oz.) Swiss cheese), 1 medium orange, 375 mL (12 fl. oz.) water 
Afternoon Snack: 250 mL (8 fl. oz.) cranberry juice, 8 whole wheat crackers, 1 hardboiled egg, 250 mL (8 fl. oz.) water 
Dinner: 375 mL (1½ cups) cooked whole wheat spaghetti noodles, 250 mL (1 cup) meatless spaghetti sauce (includes tomatoes, broccoli, onions, and chopped spinach), 250 mL (1 cup) green salad (with red leaf lettuce, chopped green onion, 2 tomato wedges, shredded carrots, and sunflower seeds), 30 mL (2 Tbsp.) low-fat Ranch salad dressing, 1 slice sourdough bread, broiled with 5 mL (1 tsp.) butter and 15 mL (1 Tbsp.) parmesan cheese, 375 mL (20 fl. oz.) water 
Evening Snack: 250 mL (1 cup) skim or soy milk, 65 mL (¼ cup) dried apricots

Note: More water would be consumed throughout the day as needed. 
14.
See Figure 6.3.
15.
I would inform Stuart's mother that while high-protein, low-carbohydrate diets are extremely popular, these "extreme" diets should be supervised by a qualified physician who knows the individual's health status. These diets also rely on high-quality protein foods, and can be expensive.
The primary key to weight loss is to consume fewer calories than you expend. Thus, the individual on a high-protein diet needs to consume fewer calories than he/she expends to achieve weight loss. 
I would also inform Stuart's mother that a high-protein diet is synonymous with a low-carbohydrate diet, since carbohydrate foods are replaced by protein foods. However, the high-protein diet is also typically high in fat, especially saturated fat (in this situation, the foods consumed were steak, scrambled eggs with butter, and ice cream with nuts). Given the family history of heart disease, and the fact that Stuart’s mother has high LDL cholesterol, a diet high in saturated fat could further add to her risk of heart disease. 

When the body receives inadequate amounts of dietary carbohydrates to use for energy, it will break down glycogen stored in the liver and muscle: this process is necessary to maintain blood glucose levels and to provide energy to the brain. Because water is stored along with glycogen, using stored carbohydrate for energy results in a loss of water from the body, which registers on the scales as rapid weight loss. Moreover, the deamination of excess protein results in an increased production of urea, a diuretic, and so more water is lost. 

The Acceptable Macronutrient Distribution Ranges for adults recommend that individuals consume 45%–65% of total daily energy as carbohydrate foods, and 10%–35% of total energy intake from protein foods. 
I would, however, advise Stuart's mother that the current safest, most sustainable method for healthy weight loss is a diet that is moderately reduced in energy, that contains ample fruits and vegetables and whole grains, adequate carbohydrates and protein, moderate amounts of total fat, and relatively low amounts of saturated fats. And coupled with that, I would suggest she increase her activity level. 
16.
Vegetarian diets can be somewhat of a challenge, particularly vegan diets. The vegetarian diet can be healthful; however by limiting consumption of animal flesh and dairy products, there is potential for inadequate intake of certain nutrients. Since Haley is a vegan, she will need to monitor vitamins B12, riboflavin, and D, as well as iron, calcium, and zinc. There are many excellent non-animal food sources that will provide these nutrients, and so meat is not truly essential in an athlete's diet, and Rabyah's claims about the role of meat are not really valid. Research does indicate that a sign of disordered eating in some female athletes is the switch to a vegetarian diet (Benson, Englebert-Fenton and Eiseman 1996), because some athletes may use vegetarianism as an excuse to restrict many foods from their diets. 
The challenge for the vegan is to plan a well-balanced diet, and in developed countries it is quite easy to find adequate protein sources for a person who doesn’t eat animal products. The emphasis should be upon balance and adequacy of the diet, and so the vegan must eat complementary proteins and would likely benefit from taking a multi-vitamin and a mineral supplement. 
Therefore, Haley's vegan diet can be a healthy diet if she takes the time to become informed about adequacy and balance in her food consumption. 
Chapter 7
1.
b.
It can be found in fresh fruits and vegetables.
2.
d.
A healthy infant of average weight.
3.
a.
extracellular fluid.

4.
d.
It is freely permeable to water but impermeable to solutes.

5.
b.
Losing weight.

6.
a.
Substances that increase urine output and therefore increase fluid loss.

7.
b.
A person with diabetes needs to keep his or her blood pressure less than 130/80 mmHg.
8.
c.
Baked ham.
9.
d.
Baked potato.
10.
b.
stroke.
11.
Chronic diarrhea in a young child can lead to severe dehydration very quickly due to his or her small body size. Diarrhea causes excessive fluid loss from the intestinal tract and extracellular fluid compartment. This fluid loss causes a rise in extracellular electrolyte concentration, and intracellular fluid leaves the cells in an attempt to balance the extracellular fluid loss. These alterations in fluid and electrolyte balance change the flow of electrical impulses through the heart and can lead to abnormal heart rhythms and death if left untreated.

12.
One possible cause of these symptoms is dehydration. You most likely lost a significant amount of fluid during the cross-country relay race. In addition, you consumed a few beers after the race. Beer is a diuretic, which causes you to lose even more fluid. The "pins and needles" feeling in your extremities is consistent with a fluid loss of about 3% to 5% of body weight. To maintain your health and support optimal performance, it is critical that you consume enough fluid (preferably water, a sport beverage, or some other beverage that is not a diuretic) to regain any water you have lost due to your athletic efforts.
13.
Although there are many things to consider when consuming foods prior to exercise, one important factor is consuming an optimal balance of fluid and electrolytes. In this case, lunch (b) would be the better choice. Lunch (a) is very high in sodium. While our bodies need adequate sodium to function properly, lunch (a) is filled with very high sodium foods, such as chicken soup, ham, and tomato juice. It is likely that consuming lunch (a) will lead to excessive thirst due to a rise in blood sodium levels. This excessive thirst could cause distraction or even lead to consuming so much fluid that you feel nauseous during practice. Lunch (b) has a more desirable balance of sodium and fluid, should not cause excessive thirst, and should provide ample energy for hockey practice.

14.
Many over-the-counter weight loss pills are diuretics, which means that they cause fluid loss from the body. Your cousin should avoid diuretics as she needs to maintain her fluid levels at a higher than normal level while breastfeeding. If she becomes dehydrated, she may not produce adequate milk for her infant. In addition, it is possible that the substances in the weight loss pills could be passed along to her infant in her breast milk, which could have adverse effects for the infant.
15.
It is true that the human body needs to replace fluids, and that we obtain the fluids we need each day from beverages, foods, and the production of metabolic water by our bodies. We do not have the capacity to store water, and so we must replace it daily. However, fluid requirements are very individualized. The DRI for adult women aged 19–50 years is 2.7 L of total water daily: this includes about 2.2 L (9 cups) as total beverages, such as drinking water. In general, most people should consume 8 glasses of fluid per day. Fluid intake needs depend upon age, body size, physical activity, health status, and environmental conditions. 

Some of the choices that Cheyenne is making are diuretics; these include the skim milk lattes and tea. Diuretics are substances that increase fluid loss via the urine. The cranberry juice and water are wiser choices. She should be cautious about warm apple cider, as it may contain caffeine if purchased in a powder or mix format. 

Cheyenne has increased her fluid intake and her kidneys will constantly be helping to maintain fluid balance. When she consumes more fluid than she needs, the kidneys will process the excess fluid and excrete it in the form of dilute urine. In addition, Manitoba’s extremely cold weather can trigger hormonal changes that result in an increased fluid loss. 

Cheyenne would benefit from the following suggestions: 

1. continue to consume beverages that are excellent sources of fluid, such as water, clear broths, tomato juice and skim milk; 

2. many fruits and vegetables such as grapefruit, strawberries, tomatoes, cabbage, lettuce, celery, cucumber, broccoli and squash are also good sources of fluids and electrolytes; 

3. limit, or at least monitor, intake of common diuretics such as coffee, tea, cola and other caffeine-containing beverages; and 

4. if exercising, increase fluids due to loss via sweat and respiration. 

Chapter 8
1.
d.
It is destroyed by exposure to high heat.

2.
b.
an atom loses an electron.

3.
a.
cardiovascular disease.
4.
d.
nitrates.
5.
a.
vitamin A.
6.
b.
It destabilizes our cells.

7.
b.
vitamin E.

8.
d.
Legumes.
9.
Elena should be careful with Vitamin E supplementation as it has a negative interaction with Aspirin. In taking both, she may risk hemorrhaging.

10.
i) Yes, William should be worried since beef liver contains large amounts of preformed vitamin A and pureed pumpkin contains large amounts of beta-carotene, which can be converted to vitamin A in the body. Taking too much vitamin A may cause serious birth defects and spontaneous abortions.

ii) Vitamin A toxicity symptoms include loss of appetite, blurred vision, hair loss, abdominal pain, nausea, diarrhea, liver and nervous system damage.

11.
Free radicals steal electrons from the stable lipid molecules in our cell membranes. This stealing can destroy the integrity of the membrane and lead to membrane dysfunction and potential cell death.
12.
There are three main steps in the development of cancer: initiation, promotion, and progression. During the initiation step, the DNA of normal cells is mutated, causing permanent changes in the cell. During the promotion step, the genetically altered cells repeatedly divide, locking the mutated DNA into each new cell's genetic instructions. During the progression step, the cancerous cells grow out of control and invade surrounding tissues. These cells then metastasize, or spread, to other sites of the body.
13.
It is critical that individuals who take anticoagulants avoid vitamin E supplementation, as anticoagulants interact negatively with this particular vitamin. Anticoagulant medications are substances which stop blood from clotting excessively. Two examples of anticoagulants are Aspirin and Coumadin. Vitamin E supplements may enhance the action of these anticoagulants, and may cause uncontrollable bleeding. Furthermore, there is recent evidence which suggests that in some individuals, the long-term usage of vitamin E supplements may cause hemorrhaging in the brain, leading to hemorrhagic stroke. Therefore, high doses of vitamin E can influence blood clotting times and supplements must be used cautiously by individuals who are also taking anticoagulants.
14.
Trace minerals such as selenium, copper, iron, zinc, and manganese are part of the antioxidant enzyme systems that convert free radicals to less damaging substances that are excreted by our bodies. Selenium is part of the glutathione peroxidase enzyme system. Copper, zinc, and manganese are part of the superoxide dismutase enzyme complex, and iron is a part of the structure of catalase.
15.
Vitamin E protects LDLs from oxidation, thus helping to reduce the build up of plaque in our blood vessel walls. Vitamin E may also help reduce low-grade inflammation. Vitamin E is known to reduce blood coagulation and the formation of blood clots, which will reduce the risk of a blood clot clogging a blood vessel and causing a stroke or heart attack.
Chapter 9
1.
a.
calcium and phosphorus.

2.
c.
has normal bone density as compared to an average, healthy 30-year-old of the same age, sex, and race.

3.
d.
It provides the scaffolding for cortical bone.

4.
c.
A fair-skinned retired teacher living in a nursing home in northern Manitoba.

5.
d.
structure of bone, nerve transmission, and muscle contraction.

6.
d.
taking high amounts of vitamin D in supplements.

7.
d.
large intestine.

8.
As people age, their skin becomes thinner and fewer of the compounds needed for vitamin D synthesis are present in the skin. Moreover, we absorb less of the vitamin D from our food and supplements in our intestines as we age.

9.
Osteomalacia (or soft bones) occurs in adults with bones that lack density and are prone to fractures because of low mineral content.

Osteoporosis (or porous bones) occurs when there is less whole bone tissue. Soft bone matrix is lost and thus there is less surface area for minerals to be deposited. Bone density decreases since there is less bone matrix and less mineralization.

10.
Treatment options for breast and prostate cancer may include the use of drugs to reduce levels of estrogen and androgen in the body. These treatments subsequently speed up bone loss and increase a cancer patient’s risk of developing osteoporosis.

11.
Because vitamins D and K are fat-soluble vitamins, they are absorbed with the fat we consume in our diets. If a person has a disease that does not allow for proper absorption of dietary fat, there will also be a malabsorption of the fat-soluble vitamins, which include vitamins D and K.
12.
The two processes behind this phenomenon are bone resorption and bone formation. The combination of these processes is referred to as bone remodelling. To preserve bone density, our bodies attempt to achieve a balance between the breakdown of older bone tissue and the formation of new bone tissue. 

One of the primary reasons that bone is broken down is to release calcium into our bloodstream. We also want to break down bone when we fracture a bone and need to repair it. During resorption, osteoclasts erode the bone surface by secreting enzymes and acids that dig grooves into the bone matrix. Their ruffled surface also acts much like a scrubbing brush to assist in the erosion process. Once bone is broken down, the products are transported into the bloodstream and utilized for various body functions. 

Osteoblasts work to form new bone. These cells help synthesize new bone matrix by laying down the collagen-containing organic component of bone. Within this substance, the hydroxapatite crystallizes and packs together to create new bone where it is needed. 

In young healthy adults, the processes of bone resorption and formation are equal so that just as much bone is broken down as is being built. The result is that bone mass is maintained. At around 40 years of age, bone resorption begins to occur more rapidly than bone formation, and this imbalance results in an overall loss in bone density. This loss of bone density affects all bones, including the vertebrae of the spine, and thus results in a loss of height as we age. 

13.
Your friend only needs to expose his or her arms and legs or hands, arms, and face to sunlight for about five to ten minutes, two or three times a week in the summer, so that the skin can synthesize vitamin D with negligible risk of skin cancer. This is likely enough for a young person, and supplements may not be needed. The sunlight is not sufficient in Montreal during the winter, however, to provide adequate vitamin D for anyone. Thus, all people living in this climate in winter need to consume vitamin D in foods and/or supplements to meet their needs.

14.
Sinead's risk factors for osteoporosis include her low calcium intake, her gender, and her age. She also has a "penchant" for diet pop. Since she is an older woman, she may be estrogen-deficient. One might also presume that, since Sinead lives by herself, she may not be preparing adequate meals for herself, and as such, her nutritional status may contribute to her risk for osteoporosis, especially since her children argue that she "rarely drinks milk." The lifestyle factors that are in Sinead's favour are that she "has always watched her weight" and "goes for walks at least three times a week." 

I would suggest that Sinead have a DXA test. The "dual energy x-ray absorptiometry" test is considered to be the most accurate assessment tool for measuring bone density. This test is simple, painless, safe, and non-evasive, and usually takes less than 30 minutes for a scan of the entire body. The DXA test is an important tool to determine Sinead's risk for osteoporosis, and the test is recommended for post-menopausal women because they are at the highest risk for osteoporosis and fracture. Given her documented risks, I would strongly encourage this test. 

Chapter 10
1.
d.
thiamin, pantothenic acid, and biotin.

2.
b.
vitamin K.

3.
b.
Iron is a component of hemoglobin, myoglobin, and certain enzymes.

4.
c.
an amino acid.

5.
d.
Choline is necessary for the synthesis of phospholipids and other components of cell membranes.

6.
c.
biotin.
7. 
a.
sulphur

8. 
d.
B12 deficiency

9.  
i) Foods that are good sources of folate include enriched breads, orange juice, and leafy green vegetables.

ii) Jackie should have taken folate supplements before she was pregnant, since neural tube defects occur in the first four weeks of the pregnancy.

iii)  Folate is recommended for young women because folate requirements during pregnancy are substantially higher than usual. Inadequate folate intake during pregnancy is associated with fetus malformations such as neural tube defects. Since these defects occur during the first four weeks of the pregnancy, it is best for young women to intake 400 μg/day even if they are not planning for a pregnancy.

10. 
b.
Wilson’s disease.

11.
Mr. Katz's doctor probably did not give him the vitamin in pill form because Mr. Katz is 80 years of age and it is more likely that he suffers from low stomach acid secretion. This is a condition known as atrophic gastritis, and it is estimated that about 10% to 30% of adults older than 50 years have this condition. Stomach acid separates food-bound vitamin B12 from dietary proteins. If the acid content of the stomach is inadequate, we cannot free up enough vitamin B12 from food sources alone. Because atrophic gastritis can affect almost one-third of the older adult population, it is recommended that people older than 50 years of age consume foods fortified with vitamin B12, take a vitamin B12-containing supplement, or have periodic B12 injections. Because Mr. Katz's condition was so severe, it was critical to treat him with a form of vitamin B12 that would be guaranteed to enter his system as quickly and effectively as possible; thus, his physician opted to use a vitamin B12 injection.
12.
Cassandra is at a higher risk for iron deficiency anemia due to her menstrual status and the fact that she consumes only plant-based foods. Plant-based foods contain only the non-heme form of iron, which is more difficult to absorb. Consuming vitamin C enhances the absorption of iron from our foods; thus it is imperative that Cassandra's parents encourage her to eat good plant-based food sources of iron with a vitamin C source to optimize her iron absorption and reduce her risk for iron deficiency anemia.
13.
Loss of intrinsic factor → failure of intrinsic factor to bind with vitamin B12 in stomach → reduced absorption of vitamin B12 in small intestine → inadequate levels of vitamin B12 in body → destruction of nervous system cells (including central nervous system) → resulting symptoms include confusion, depression, paranoia, irritability, and other signs of dementia.
14.
Based on this diet, Avery does not appear at risk for inadequate micronutrient intake. The foods he consumes contain all of the necessary micronutrients, and as long as he continues to eat a wide variety of foods from these groups, his risk for inadequate intake of micronutrients is very low.
15.
a. Janine is of childbearing age. It is recommended that all women of childbearing age consume adequate folate even if they do not plan to become pregnant. This recommendation is made to reduce the risk for neural tube defects in the developing fetus in case a woman does become pregnant.
b. Janine is avoiding foods that are excellent sources of folate, including many vegetables and enriched grain products. Thus, it is likely that her intake of folate is inadequate. 
16.
No, the B vitamins do not increase or provide direct energy to the body. The primary role of the B vitamins is to act as co-enzymes. As such, they activate enzymes and assist them in the metabolism of carbohydrates, fats and amino acids. Simply put, the B vitamins play a critical role in ensuring that the body is able to GENERATE energy from carbohydrates, fat and protein. 

A B vitamin supplement would likely not help Monica. From the situation described (she doesn't get out of bed, seems disoriented and confused, cries a lot, does not enjoy exercise anymore, is always tired, and doesn't want to eat), it would appear as though Monica is suffering from pernicious anemia. Pernicious anemia is a special form of anemia that is the primary cause of a vitamin B12 deficiency, and it occurs at the end stage of an autoimmune disorder that causes the loss of various cells in the stomach. The most common cause of pernicious anemia is the lack of a protein called the intrinsic factor, which is normally secreted by these particular cells in the stomach. Pernicious anemia results in a reduction or complete cessation of intrinsic factor production and thus vitamin B12 cannot cross the intestinal lining. 

Additional advice that might be provided to Monica would include the following: 

1. Visit your doctor to obtain a blood test and to describe your symptoms. 

2. If pernicious anemia is determined, ensure treatment, such as vitamin B12 injections. 

3. Realize that even with treatment, some neurological damage may be permanent, but if left untreated, the condition could progress to Monica becoming more irritated, confused, depressed, and even paranoid. 

4. Monica should increase her consumption of foods containing vitamin B12, which are found primarily in animal products such as meat, fish, poultry, shellfish, milk, cheese, eggs and fortified cereals. 

Chapter 11
1.
d.
body mass index.

2.
a.
basal metabolic rate, thermal effect of food, and effect of physical activity.

3.
b.
take in more energy than they expend.

4.
c.
all people have a genetic set point for their body weight.

5.
a.
hunger.

6.
b.
3500 kcal.

7.
d.
Over 50%

8.
c.
aim to lose more than 1 kg (approx. 2.2 lbs.) per week.
9.
i) Apple-shaped fat patterning, or upper-body obesity, is associated with risk of many chronic diseases such as type 2 diabetes, heart disease, and high blood pressure.

ii) Sydney’s dietician has most likely advised him to exercise regularly to maintain aerobic fitness and muscle mass. Moreover, he was probably advised to eat a balanced diet with more energy than he planned to expend.

10.
No, Vincent is not a good candidate for weight loss surgery. Surgery is intended for those with a BMI equal to or over 35 kg/m². Moreover, the procedures should be reserved for those who have not been able to lose with energy restriction and exercise.

11.
A weight that is appropriate for your age and physical development; a weight that you can achieve and sustain without restraining your food intake or constantly dieting; a weight that is acceptable to you; a weight that is based upon your genetic background and family history of body shape and weight; a weight that promotes good eating habits and allows you to participate in regular physical activity.
12.
Dietary Recommendations for a sound weight-loss program include:
a. Set reasonable weight loss goals. Reasonable weight loss is defined as 0.25 to 1 kg (0.5 to 2 lb.) per week. To achieve this rate of weight loss, energy intake should be reduced by approximately 250 to no more than 1,000 kcal/d of present intake. A weight loss plan should never provide less than a total of 1,200 kcal/d.
b. Eat a diet that is relatively low in fat and high in complex carbohydrates. Total fat intake should be 15% to 25% of total energy intake. Saturated fat intake should be no more than 10% of total energy intake. Carbohydrate intake should be around 55% of total energy intake with less than 10% of energy intake coming from simple sugars, and fibre intake should be 25 to 35 g/day. 

Physical Activity Recommendations include: Set a long-term goal for physical activity that is at least 30 minutes of moderate physical activity most, or preferably all, days of the week. Doing 45 minutes or more of an activity such as walking at least 5 days per week is ideal. 

Behaviour Modification Recommendations include:
a. Shop when you are not hungry, only eat at set times in one location, refuse to buy problem foods, and avoid vending machines, convenience stores, and fast-food restaurants.

b. Take small food portions, eat foods on smaller serving dishes so they appear larger, and avoid feelings of deprivation by eating regular meals throughout the day.

c. Share food with others, learn appropriate serving sizes, plan healthful snacks, schedule walks and other physical activities with friends, and keep clothes and equipment for physical activity in convenient places.

d. Eat slowly, always using utensils, leave food on your plate, move more throughout the day, and join groups who are physically active. 

e. Reward yourself for positive behaviours with non-food rewards.

f. Use the "buddy" system by exercising with a friend or relative, and/or calling this support person when you need an extra boost to stay motivated.

g. Refuse to punish yourself if you deviate from your plan. 
13.
You can increase your basal metabolic rate by increasing your lean body mass or by using drugs such as stimulants, caffeine, and tobacco. Stress and certain illnesses can also increase BMR. The most healthful way to increase BMR is to increase your lean body mass by participating in regular strength training exercises. Attempting to increase your BMR using drugs or by increasing your stress is not wise and can be dangerous to your health.
14.
a. Greater access to inexpensive, high-fat, high-calorie foods (for example, fast foods, vending machine foods, and snack/convenience foods).

b. Significant increases in portion sizes of foods.

c. Increased reliance on cars instead of bicycles, public transportation, or walking.
d. Use of elevators and escalators instead of stairs.
e. Increased use of computers, dishwashers, televisions, and other time-saving devices.
f. Lack of safe, accessible, and affordable places to exercise.
15.
One important question for Misty is what her idea of her ideal weight is. It sounds as if Misty might have significant body image concerns. If this is the case, she could meet with a health care provider or nutrition professional who can assist her with improving her body image perceptions. 

Another question is what weight can she achieve and sustain without trying so hard (in other words, without restricting her food intake or constantly dieting). The fact that she must try so hard and is still not losing weight is an indication that she may already be at the weight that is healthy. 

A third question is how her current weight and body shape compare to her genetic background and family history. If her body weight and shape are consistent with her genetic make-up and family history, she may have unrealistic expectations of reducing her body weight or significantly altering her shape. 

A final question Misty might consider is whether she is able to maintain her current weight by being regularly active and by eating a healthful, balanced diet. If not, then this is another indication that her body weight goals are unrealistic. 

16.
There are some problems with Simon's food intake. From the meals described (bacon and eggs, ham sandwiches, hamburgers and protein bars with no snacks in between meals), and with Simon being as active as he is, the following suggestions could be made to support safe and effective weight gain: 

1. Eat a diet that contains 500–1000 calories per day more than what is needed to maintain present body weight. This should result in a gain of 0.5–1 kg (1–2 lb.) of weight per week. 

2. Eat a diet that contains about 55% of total energy from carbohydrates, 23%–25% of total energy from fat, and 15%–20% of total energy from protein. At present, it would appear that most of Simon's calories come from fat and protein. 

3. Eat frequently, including meals and numerous snacks, throughout the day. Many underweight people do not take the time to eat often enough. 

4. Eat nutrient-dense snacks, such as apples, carrots, cheese, yogurt, smoothies, and milkshakes to promote weight gain. 

5. Pack lots of foods to take with you to school and for sports activities so that you enhance your opportunities to eat more often. 

6. Continue to exercise regularly and to incorporate weightlifting or some other form of resistance training into the exercise routine. This form of exercise is most effective in increasing muscle mass. Aerobic exercise is also important for cardiovascular health. 

Chapter 12
1.
c.
55% to 90% of your estimated maximal heart rate.

2.
a.
1 to 3 seconds.

3.
b.
fat

4.
c.
seems to increase strength gained in resistance exercise.

5.
a.
15% to 25% fat and 55% to 60% carbohydrates.
6. 
c.
carbohydrate loading

7. 
b.
frequency, intensity, time

8.
i) Since Catherine has just started training, this may be a case of sports anemia. Sports anemia is not true anemia. Rather, at the beginning of a challenging training period, the athlete’s plasma volume increases but the amount of hemoglobin does not change. Therefore, iron content will be diluted and reported as low.

ii) Catherine is at risk for iron deficiency because she is female, a vegetarian, an athlete, and an endurance runner. Females are at greater risk because of menstrual blood losses. Moreover, females and vegetarians may also consume less iron in their diets. Athletes lose iron through their excrements and endurance runners lose more iron due to the red blood cell breakdown in their feet over time.

iii) At this time, Catherine’s hemoglobin content may increase as her training progresses. If her performance is not currently affected, supplements may not be needed until further testing is done. However, since Catherine is at high risk for iron deficiency, she may consider taking supplements under the advice of a health care provider.

9.
There are an infinite number of correct answers to this question. The plan outlined here is for a 40-year-old woman who is interested in maintaining a healthful body weight, optimizing her blood lipid profile, reducing her stress, and maintaining aerobic fitness, flexibility, and upper body strength. She works full-time as a research scientist, and most of her occupational activities are sedentary in nature. 

Monday and Wednesday: 60 minutes of fitness walking (including 5 minute warm-up and 5 minute cool-down)
Tuesday and Thursday: 75 minutes of Power/Ashtanga yoga (including warm-up and cool-down); 45 minutes of morning swimming (substitute with bicycling in the summer months)
Friday: 60 minutes of fitness walking (including warm-up and cool-down); 30 minutes of gardening
Saturday: 75 minutes of Hatha yoga (including warm-up and cool-down); 120 minutes of gardening
Sunday: 30 minutes of Hatha yoga (including warm-up and cool-down); 180 minutes of hiking with a light day pack. 

10. To answer this question, you need to know the total energy that is required to maintain body weight and support the previously described activity/exercise routine. This value can be calculated using the simple equation provided in Chapter 11 in the You Do the Math activity on page 408. 

If the woman described in Question 9 weighs 130 pounds:
Her weight in kg = 130 pounds ÷ 2.2 kg/pound = 59.1 kg
Her BMR = 59.1 kg X 0.9 kcal/kg body weight/hr = 53.19 kcal/hr X 24 hours/day = 1277 kcal/day.

To estimate the amount of energy she expends to perform daily activities, you can again refer to the You Do the Math activity in Chapter 11. Based on the answer to Question 11, she is assumed to be moderately active, which means her daily physical activity needs are about 50% to 70% of her BMR.
1277 kcal/day X 0.5 = 638.5 kcal/day 
1277 kcal/day X 0.7 = 893.9 kcal/day
She expends approximately 639 to 894 kcal/day doing physical activities. 

To estimate her total energy needs for the day, add her BMR value to the estimates for physical activity needs previously calculated:
1277 kcal/day + 639 kcal/day = 1916 kcal/day
1277 kcal/day + 894 kcal/day = 2171 kcal/day
She expends approximately 1916 to 2171 kcal/day to support her current lifestyle. 

This woman is not a competitive athlete and is exercising regularly to maintain health. Thus, it is recommended that she consume about 55% of her total energy as carbohydrates, 20% to 25% of her total energy as fat, and the remainder (20% to 25%) as protein. To simplify our calculations, let's assume that this woman requires 2044 kcal/day to maintain her present weight and physical activity level (the average of the two values calculated for her total energy needs). To calculate the number of grams that will come from each macronutrient: 

For carbohydrates:
2044 kcal/day X 0.55 = 1124 kcal of carbohydrates per day
1124 kcal of carbohydrates/day ÷ 4 kcal/gram of carbohydrate = 281 grams of carbohydrates per day 

For fat:
2044 kcal/day X 0.20 = 409 kcal of fat per day
2044 kcal/day X 0.25 = 511 kcal of fat per day
409 kcal of fat/day ÷ 9 kcal/gram of fat = 45 grams of fat per day
511 kcal of fat per day ÷ 9 kcal/gram of fat = 57 grams of fat per day
For protein:
2044 kcal/day X 0.20 = 409 kcal of protein per day
2044 kcal/day X 0.25 = 511 kcal of protein per day
409 kcal of protein/day ÷ 4 kcal/gram of protein = 102 grams of protein
511 kcal of protein/day ÷ 4 kcal/gram of protein = 128 grams of protein
Thus, the correct answer for the woman in question is 281 grams of carbohydrates, 45 to 57 grams of fat, and 102 to 128 grams of protein. 
11.
The most helpful strategy you might consider is the use of sports beverages. Sports beverages were designed for people who exercise for more than 60 minutes at a time and are specially formulated to replenish the fluid and micronutrients that are lost during intense, long-duration exercise. By consuming sports beverages during training for a marathon, you can ensure that you are maintaining adequate hydration levels and avoid hyponatremia by replenishing sodium.
12.
Yes, I would encourage him to begin a planned exercise program of low to moderate intensity. Physical activity is any movement produced by muscles that increases energy expenditure, and it provides numerous health benefits, including reducing risks for heart disease, stroke, high blood pressure, obesity, type 2 diabetes and osteoporosis. Physical activity also improves sleep patterns, improves immune function, and reduces anxiety and mental stress. 

In order to be realistic and sustainable, the fitness program must:
–meet personal fitness goals
–be fun
–include variety and consistency
–appropriately overload the body, and
–include a warm-up and cool-down period. 

The steps that should be taken before starting an exercise program include: 

1. Change behaviour: the first step is to recognize the reasons for not exercising and to identify ways to overcome them, with the goal of gradually making lifestyle changes that increase physical activity. 

2. Start slowly. 

3. Make it fun. 

4. Set attainable goals. 

5. Make exercise convenient. 

6. Include warm-up and cool-down. 

7. Challenge strength and endurance and do moderate workouts on other days. 

8. Don't overdo it. 

9. Record your progress as a motivator. 

10. Listen to your body. 

11. Reward yourself (but not with food), and 

12. Consult with your physician to be sure that your plans are safe, considering your medical history. 

13.
Factors that assist Marisa in maintaining a normal, healthful weight include:

· walking to/from school each day; 

· covering the lunch shift at her college's day care center which requires that she be on her feet, walk, and perform light lifting two hours each day; and 

· walking on the weekends 

Factors that contribute to Conrad's weight gain include: 

· driving to school each day; 

· working an office job two hours each day; and 

· going to the movies on the weekends instead of doing some form of physical activity 

14.
This woman's exercise routine is excessive, to say the least! Since she has not exercised in 10 years, she should start her exercise program slowly, after consulting her physician. The fact that she is able to run on the treadmill for 40 minutes is admirable, and indicates that she can still meet the "I" (intensity) and "T" (time) letters of the FIT principle. However, when she abruptly stops running, I would have cause for concern. I would wonder whether she had warmed up since she did not cool down. I would also wonder what had caused her to leave so abruptly: were her muscles fatigued, was she dehydrated, was she losing her breath, was she injured? 

Suggestions I would make to her would include the following: 

1. Remember to start slowly with your "new-found" exercise regimen—talk to your doctor—after all, it's been 10 years! 

2. Remember to warm up, to get muscles prepared for exertion and to cool down in order to prevent injury and muscle soreness. 

3. Always bring a water bottle while exercising to replace fluids and prevent dehydration. 

4. Don't overdo it when starting out again, and make sure you listen to your body. 

5. Reward yourself for changing behaviours and returning to exercise in order to become physically fit. 

Chapter 13
1.
b.
bulimia nervosa

2.
a.
increases your risk of developing a psychiatric eating disorder.

3.
d.
disordered eating, menstrual dysfunction, and osteoporosis.

4.
a.
exercise regularly.

5.
b.
I wish I could change the way I look in the mirror.

6.
d.
Amenorrhea.
7.
b.
low, high

8.
d.
Poor bone health.
9.
Consistently and successfully restricting energy intake to maintain an average or below average body weight is called chronic dieting. Chronic dieting and severe restriction of energy over prolonged periods of time reduce your basal metabolic rate (BMR). This reduction in BMR means that you need to restrict energy even more to bring about the weight loss that you want. In addition, chronic dieting can result in poor nutrient and energy intakes that can limit the amount of energy you expend in daily physical activities due to fatigue. Fatigue also significantly reduces your energy expenditure, making it harder to lose weight.
10.
Restricted energy intake → disordered eating behaviours or clinical eating disorder → increased energy drain and psychological and/or physical stress → reduced production of estrogen and progesterone → increased loss of calcium from bones → loss of bone mineral density
11.
Similarities: Both disorders occur more commonly in women than in men. Both disorders involve an excessive drive or desire for thinness. Both disorders involve a distorted body image. Both disorders can involve the use of purging to rid the body of unwanted food and energy. Menstrual dysfunction can occur with both disorders. Both disorders can cause electrolyte imbalances and lead to death.

Differences: 
	Anorexia Nervosa
	Bulimia Nervosa

	1. Extreme thinness/underweight

2. Difficulty eating with others, severe avoidance of food and many times starvation, refusal to eat certain foods

3. Does not always participate in purging behaviours

4. Higher rates of mortality than bulimia

5. If purging is not used frequently, then people with anorexia will not suffer from the purging symptoms that bulimics experience
	1. Normal or overweight

2. Can eat in front of others, consumption of relatively large portions of foods in a very short period of time

3. Characterized by binging and then purging (vomiting, laxatives, excessive exercise) 

4. Lower mortality rates than anorexia

5. Since purging is frequently used, bulimics will suffer from inflammation, ulceration, and possible rupture of esophagus and stomach; bulimics will also suffer from dental problems, calluses on back of hands and knuckles, and swelling of cheeks or jaws


12.
It is possible that Kashi is suffering from a combination of anorexia nervosa and bulimia nervosa. In anorexia nervosa, people typically severely restrict food intake and are extremely thin. Another common symptom of anorexia is wearing baggy clothes to hide the thinness. However, the fact that Kashi eats two large pastries with her skim-milk latte means that she is not always restricting energy intake. She also appears comfortable eating in front of others, which is uncommon in a person suffering from anorexia. However, it is known that about half of all anorexic individuals will be diagnosed with bulimia at some point. It is possible that Kashi will purge as soon as possible to remove the food and latte from her system, and she may severely restrict her energy intake in the response to eating these pastries. Thus, she may be using both anorexic and bulimic behaviours to maintain her excessive thinness. 

It is also possible that Kashi has a genetic predisposition toward thinness. You would need to know more about Kashi's family history of body weight and shape to determine if she is naturally thin. You would also need to know more about Kashi's regular eating and exercise habits to determine if she is suffering from an eating disorder that is causing her extreme thinness. 

13.
Based on this description, it is possible that Carlo is suffering from bulimia nervosa. You want to discuss your concerns with him. You should schedule a time to talk with him that is convenient and find a place that is private where you can share your concerns openly and honestly. Communicate your concerns clearly, and share specific times and behaviours that have caused you to be concerned about Carlo. Explain to him that you think he may have a problem that needs professional attention. Ask Carlo to explore these concerns with a counsellor, doctor, dietician, or other health professional who is knowledgeable about eating issues. Avoid arguing with Carlo. If he refuses to acknowledge that there is a problem, restate your feelings and reasons for them and leave yourself open and available as a supportive listener. Avoid placing blame, guilt, or shame on Carlo, and avoid giving simple solutions to his problems. Express your continued support, and remind him that you are his friend and that you care about him and want him to be healthy and happy. Be ready to offer suggestions for health professionals that Carlo can turn to, and also be ready to go with him if he does not want to go alone.
14.
Before I approached my aunt about her eating behaviours, I would try to educate myself further about her actions. I would make sure that I know all the facts and myths about disordered eating. I would choose a quiet spot to talk to my aunt, and would communicate my concerns to her, being supportive and caring. I would explain to her that weight cycling is a pattern of disordered eating, which can be defined as successfully dieting to lose weight, regaining the weight and repeating the cycle again. I would tell her that "yo-yo" dieting is an unsuccessful method to maintain long-term, sustainable weight loss because this method does not make a permanent lifestyle change in her eating and exercise habits. There is also a great deal of physiological and psychological stress associated with losing and then regaining weight, and then there is also the possibility that she may develop a clinical eating disorder. Instead of chronic dieting, I would make the following suggestions to her: 

1. Try to avoid peer and family weight-related criticism and teasing. Parents and teachers must be educated about the destructiveness of this behaviour.

2. Try to establish healthy eating behaviours within the home: make positive changes in the food environment to eliminate unlimited access to high-fat, high-sugar, "calorie-empty" foods in large portions.

3. Establish opportunities for activity throughout the day.

4. Talk to a doctor or a registered dietician about a sensible and sustainable weight loss program before starting. These individuals will be qualified to assess your health status and to make appropriate recommendations about a weight loss program for you.

5. Avoid fad diets—most are gimmicks and they are too good to be true. Fad diets will ultimately just damage your pocketbook, and potentially (and more importantly) your health.
I would also encourage my aunt to seek out a strategy to promote Ashley's self-esteem and to help her to develop and maintain healthy eating behaviours and exercise habits throughout her life. Since my aunt is a role model for Ashley, it is critical that my aunt set a healthy example. Ashley should not be involved in fad diets or gimmick weight loss schemes. My best advice would be to follow Eating Well with Canada's Food Guide, to reduce portion sizes, to ensure low-fat, high fibre foods, and to get active.
15.
The factors that increase Sharma's risk for the female athlete triad include the fact that she participates in gymnastics, a sport that has subjective performance scoring that requires Sharma to wear body-contouring clothing, and that emphasizes a preadolescent body build for success. The female athlete triad is a syndrome comprised of three coexisting disorders: disordered eating, amenorrhea and osteoporosis. Sharma has stopped eating breakfast and lunch in order to lose weight. In addition, she is no longer menstruating. Sharma's coach has placed additional pressure on her to lose weight, and by skipping meals, an abnormal menstrual cycle and inadequate reproductive hormones necessary for bone health, Sharma is putting herself at risk for osteoporosis as well. 

I would explain to Sharma that osteoporosis is the loss of bone mineral density. Since she is a female athlete with menstrual dysfunction, she is probably experiencing reduced levels of estrogen and progesterone. When the level of estrogen is low, it is difficult to retain calcium in the bones, and, as a result, there is gradual loss of bone mass. Furthermore, this loss of bone mineral density will also increase Sharma's risk for injuries such as stress fractures. 
It appears as though Sharma is torn between her desire to succeed in gymnastics and her health. Her coach obviously has had a huge impact on her, as he has placed unrealistic pressure on her to lose the 2.3 kg by telling her that she would not be able to compete at a high level unless she lost this weight. Despite the fact that her coach has congratulated her since her weight loss, her parents should get involved as they would surely see signs of problems with Sharma. If she is exhibiting signs of fatigue and sadness, it is critical that the parents help Sharma to want to seek treatment. This intervention will require a multidisciplinary approach, and should involve the sports medicine team, a dietician, an exercise physiologist, a psychologist, Sharma's coach and trainer, and her parents and friends. 
Chapter 14
1.
d.
food, acid, time, temperature, oxygen, and moisture.

2.
c.
a type of fungus used to ferment foods.

3.
b.
a flavour enhancer used in a variety of foods.

4.
b.
48 hours.

5.
d.
cooling, canning, pasteurization, irradiation.
6.
a.
E. coli 0157:H7 poisoning.

7.
c.
Clostridium botulinum.
8.
The safest choice is to select the pasteurized juice. Unpasteurized beverages such as juices and milk may contain a significant number of microbes that can cause food-borne illnesses. Pasteurization does not eliminate all microbes but significantly decreases the numbers of heat-sensitive microorganisms, which tend to be the most harmful. The amount of pesticides found in juice is most likely very low or zero as the pesticides would have been applied to the trees and oranges with the peel on the fruit. It is highly likely that this juice contains none of the pesticides that may have been used because the peel is not used to make the juice. 
9.
There are a few different processes of pickling, but this process requires the use of vinegar and salt. The vinegar used works to destroy microbes that cause food-borne illness (particularly the Clostridium botulinum bacteria). The salt used not only adds flavour but also inhibits spoilage and the growth of harmful bacteria. 
10.
The cause of this disease was mercury poisoning from an industrial plant on Minamata Bay. Mercury, a naturally occurring element, is found in soil and rocks, lakes, streams, and oceans. It is also released into the environment by pulp and paper processing and the burning of garbage and fossil fuels. As mercury is released into the environment, it falls from the air, eventually finding its way into streams, lakes, and oceans. Fish accumulate mercury in their muscle tissue as they feed on aquatic organisms. This mercury is passed on to people when they consume the fish. As mercury accumulates in the body, it has a toxic effect on the nervous system. Mercury is especially toxic to the developing nervous system of fetuses and growing children. Thus, pregnant and breastfeeding women and young children are advised to avoid eating fish that may be contaminated with mercury. 
11.
a. Failure to wash your hands before you removed the chicken from the freezer. You touched the chicken when you placed it in the bowl to thaw in the refrigerator.
b. Washing your hands in cold water without soap just prior to handling the breasts before you wash them. You should have washed your hands with soap and hot water.
c. Failure to wash your hands with hot water and soap after handling the chicken breasts just prior to touching and rinsing the lettuce, red pepper, and scallions.
d. Failure to check the temperature of the chicken breasts. Even though they were no longer pink in colour, they may not have been cooked to a high enough temperature to kill bacteria. 
12. 
Food-borne illness is a term used to encompass any symptom or illness that arises from ingesting food or water that contains an infectious agent, poisonous substance, or protein that causes an immune reaction. Food-borne illness is commonly called food poisoning. 

Many food-borne microbes are killed in the mouth by antimicrobial enzymes in saliva or in the stomach by hydrochloric acid. Any microbe that survives these chemical assaults will usually trigger vomiting and/or diarrhea as the gastrointestinal tract attempts to expel the offender. In addition, the white blood cells of the immune system will be activated, and a generalized inflammatory response will cause the person to experience nausea, fatigue, fever and muscle cramps. Since Vakeesh was in the bathroom for a whole evening, and since he felt weak and exhausted the next day, there is the distinct possibility that he did experience a food-borne illness, as food-borne illness can affect anyone. Even though no other relative experienced this problem, the state of one's health, the precise microbe involved and the number of microbes ingested will affect the severity of the illness. 
In addition, Vakeesh had eaten two potentially hazardous foods: turkey casserole and potato salad. Perhaps these foods were not chilled properly, as this was a family picnic. Bacteria will rapidly multiply if the foods are left in the "danger zone" for an extended time frame. The foods he consumed could also have been cross contaminated. And perhaps Vakeesh had not washed his hands well enough: washing hands is one of the easiest and most effective ways to prevent food-borne illness. 
13. 
Pesticides are used to help protect against crop losses due to weeds, insects, fungi and other organisms, including birds and mammals. In addition, pesticides help reduce the potential for disease by decreasing the number of microorganisms on crops. They increase overall crop yield. The three most common types of pesticides used in food production are insecticides, herbicides and fungicides. Many plants also naturally produce pesticides to help protect themselves from predators and disease, and farmers have been able to use naturally derived or synthetic analogues for agricultural use. 

Contrary to common belief, many of today's pesticides are naturally derived, and/or have a low impact on the environment. Biopesticides are less toxic to humans and the environment. Many synthetic pesticides are petroleum-based products. 
Pesticides are, however, potential toxins, and can remain on food and affect immune system function, especially in people whose systems are already compromised. If pesticide residues are not effectively removed, they can damage body tissues. Others may affect the nervous system or endocrine system. Children may be more susceptible to pesticide residues. It is essential that all produce is washed carefully to remove pesticides. 
Through the Pest Control Products Act, Health Canada's Pest Management Regulatory Agency is the government agency responsible for the registration of pesticides and assessment of the human health and safety aspects and environmental impacts of pesticides in Canada. 
Louis' father is correct. Pesticides must be regulated and proven safe for usage and there are regulations to enforce human health and safety aspects. However, Louis is also correct in his argument that while pesticides prevent or reduce crop losses, they remain potential toxins. 
This situation could be resolved by having Louis take over the farm with the agreement that he will use biopesticides, which are primarily insecticides. Or Louis could eventually convert the farm to an organic farm. The term organic is commonly used to describe foods that are grown without the use of synthetic pesticides. 
Chapter 15
1.
b.
neural tube defects.
2.
c.
oxytocin.
3.
a.
fibre. 
4.
b.
women who begin their pregnancy underweight.

5.
d.
iron-fortified rice cereal.

6.
a.
400 micrograms of folic acid.

7.
c.
6.8–11.4 kg (15–25 lbs)

8.
a.
550 kcal

9.
I would dissuade her from the “eating for two” thinking and guide her to speak to her doctor or dietician about her recommended weight gain. For a normal weight woman, expected weight gain is between 25–35 pounds (11.4–15.9 kg).

10. 
During pregnancy, the demand for red blood cells increases to accommodate the needs of the growing uterus, placenta, and the fetus itself. Thus, more iron is needed. Fetal demand for iron increases even further during the last trimester, when the fetus stores iron in the liver for use during the first few months of life. 
This increased need for iron in a pregnant woman results means that women are often prescribed iron supplements during the last two trimesters. Iron supplements can cause constipation. Fluid needs increase in pregnant women, and consuming adequate fluid is critical to preventing the constipation that can occur with pregnancy and with taking iron supplements. 

11.
It is possible that your cousin is partly right and partly wrong. If she is very careful and consumes a wide variety of nutrient-dense foods, she is likely consuming adequate amounts of the macronutrients and many of the micronutrients she needs to support her pregnancy. However, there are some nutrients that are extremely difficult to consume in adequate amounts in the diet during pregnancy, as a woman's needs are very high for these nutrients. One of these nutrients is iron. 
During pregnancy, the demand for red blood cells increases to accommodate the needs of the growing uterus, placenta, and the fetus itself. Thus, more iron is needed. Fetal demand for iron increases even further during the last trimester, when the fetus stores iron in the liver for use during the first few months of life. This iron storage is protective because breast milk is low in iron. 
Because of these risks, the RDA for iron for pregnant women is 27 mg per day, compared with 18 mg per day for non-pregnant women. Even though your cousin feels her eating habits are sufficient, it is highly likely that she has low iron stores prior to pregnancy, as this is a common problem in many women. Women have a difficult time consuming 18 mg of iron per day in their diets; consuming twice this amount is extremely difficult if not impossible for most women. Thus, women of childbearing age typically have poor iron stores, and the demands of pregnancy are likely to produce deficiency. To ensure adequate iron stores during pregnancy, an iron supplement (often as part of a total prenatal supplement) is routinely prescribed during the last two trimesters. In addition, consuming vitamin C will enhance iron absorption, as will dietary sources of heme iron.  
12.
Based on this description, it is possible that Katie has a condition referred to as colic. Overstimulation of the nervous system, feeding too rapidly, swallowing of air and intestinal gas pain are considered possible culprits, but the precise cause is unknown. If allergies are suspected and the colicky infant is breastfed, breastfeeding should be continued, but the parents should try to determine whether eating certain foods seems to prompt crying and, if so, eliminate the offending food(s) from the mother’s diet. Formula-fed infants may benefit from a change in type of formula. In the worst cases of colic, a physician may prescribe medication. Fortunately, most cases disappear spontaneously, possibly because of maturity of the gastrointestinal tract, around three months of age. It is important that Katie's parents discuss her condition with her pediatrician before making any decisions about changing her diet. 
13.
The primary information to share with this woman is that breastfeeding is recommended for all children up to at least two years (or 24 months) of age. Thus, a fourteen-month-old child is not too old to be breastfed. In addition, it is also possible that this woman is offended by seeing your sister breastfeed in public. If this is the case, it is important to point out that all women have the right to breastfeed in a public place. If this woman is offended, she can leave the area or choose not to watch your sister as she breastfeeds her child. 
14.
The foods that Mary's doctor has probably advised her to stay away from include refined carbohydrate foods such as crackers, cakes, and cookies. These foods are calorie-dense and nutrient-poor. These foods also have a high glycemic index, and have the tendency to cause sudden large increases in blood glucose and insulin levels. A strategy that may be suggested to help Mary control her cravings would be to incorporate fresh fruits and vegetables into her diet. Mary's food choices should be high in fibre and complex carbohydrates, and low in fat and sugar. By eating foods high in fibre and complex carbohydrates, she will feel fuller for longer periods of time. 

If Mary is able to control her gestational diabetes, there should be no additional risk to the baby. However, if uncontrolled, gestational diabetes can result in pre-eclampsia, or in a baby that is too large, perhaps resulting in the necessity of a C-section to deliver the baby. In addition, there is also evidence that exposing a fetus to diabetes in the womb significantly increases the risk for type 2 diabetes during adolescence and adulthood. 
For most women who experience gestational diabetes, glucose tolerance usually returns to normal after pregnancy. However women with gestational diabetes and their children risk the development of type 2 diabetes later on in life, especially if they are overweight. Health care professionals will closely monitor Mary and her baby, and medical attention should be sought if either one of them develops symptoms suggestive of diabetes. Strategies to achieve and maintain a healthy weight and to develop a regular exercise program should be implemented. 
15.
i) Breast milk contains the most complete nutrition for a baby. It is more digestible than formula and contains antibodies to prevent infection. Not only does breast milk encourage proper growth and development, it also changes to suit the infant’s gestational age. 

Breastfeeding also suppresses ovulation in the mother. This allows the mother to recover before becoming pregnant again. The very act of breastfeeding also encourages the development of an intimate bond between parent and child. Furthermore, breast milk is already ready, clean, at the right temperature and available on demand. It is convenient and less costly than infant formula.

ii) Tera should speak to an experienced nurse, lactation consultant or volunteer mother from La Leche League for advice in breastfeeding.

iii) When Tera returns to work, she can leave bottles of pumped breast milk for a caregiver to give the baby during the work day. It would be ideal if Tera’s workplace had a breast pump and a room where Tera could express her milk during the day, and a fridge in which to store the milk. Alternatively, a caregiver could bring the baby to work and Tera could feed her on her breaks. 

Chapter 16
1.
b.
vitamin D.
2.
c.
45% to 65%

3.
d.
dental caries.
4.
a.
125 mL (1⁄2 cup) of iron-fortified cooked oat cereal, 30 mL (2 Tbsp) mashed pineapple, and 250 mL (8 fl. oz.) whole milk.
5.
a.
Cigarette smoking can interfere with the absorption of nutrients.

6.
Toddlers seem to have an innate ability to match their food intake with their needs. If a child does not want to eat all the food on his or her plate, the child should not be “forced” to finish it; the child might be feeling full. It is possible that too much food is on the child’s plate, and smaller meals, interspersed with snacks, may be more appropriate to meet the child’s energy needs. The concerns are: (1) forcing the child to eat everything might lead to weight gain; and (2) toddlers and children need to learn to stop eating when they feel full. 

7.
Older adults have lower energy needs due to their loss of lean tissue and decreased physical activity. Joe should consume a diet consisting of 20%–35% fat, 45%–65% carbohydrates, and 10%–35% protein, but with less calories than when he was younger. A BMI of 28 is in the overweight range, and is associated with an increased risk of health problems. It probably is a good idea for Joe to lose some weight to achieve a BMI closer to 25. Since most older people lose lean tissue, it would be ideal if Joe could lose some body fat and replace it with lean muscle tissue. Walking would be a good exercise, and strengthening exercises such as using hand and leg weights would also help to build lean tissue.

8.
Advantages: Improved access to a wider variety of affordable fresh, healthful foods from around the U.S. and the world; improved access to nutrition and health information from a variety of sources, including television and Internet sources; improved access to interactive nutrition and healthful lifestyle programs that encourage family participation 

Disadvantages: Reduced energy expenditure due to increased television viewing and computer use may be contributing to obesity; lower fitness levels and higher risk for chronic diseases due to the lack of physical activity; increased exposure to advertisements promoting junk foods and less healthful foods; failure to acquire important physical skills because not much time is spent engaged in physical activities; inhibition of imagination and creativity in young children because they do not have to develop skills necessary for creative play 
9.
Toddlers are relatively picky eaters and they can only consume small amounts of food at any given time. In consuming a vegan diet, the primary sources of quality proteins are restricted to legumes, meat substitutes, and various combinations of vegetables and whole grains. A vegan diet needs to be carefully planned to include enough high-quality protein for toddlers as their protein needs are relatively high. Few toddlers can consume enough legumes and whole grains to provide sufficient protein, and many may not like the taste of vegetables and meat substitutes. In addition, certain staples of the vegan diet that are high in protein, such as wheat, soy, and nuts, commonly provoke allergic reactions in children. When this happens, finding a plant-based substitute that contains adequate protein and other nutrients can be challenging.
10.
There are many correct answers to this question. The key to designing a menu for this age group is to keep in mind that these children need adequate fluid, and they do not eat large amounts of food. The foods should also look fun and attractive to encourage regular snacking and should be easy to eat when the children are active. Here are some foods you may want to offer to these children:
· Ample water in small, coloured plastic cups 

· Whole grain crackers that are small and easy to eat 

· Small chunks of different colours and flavours of cheese to eat with the crackers (or you could make little peanut butter/whole grain cracker "sandwiches") 

· Baby carrot sticks 

· Melon balls and strawberries

· 2% milk or yogurt

11. 
Here are three of many lunch choices that you could offer to these students:
a. Canadian Bacon and Tomato Pizza—made with whole wheat crust, low-fat mozzarella cheese, tomato sauce, Canadian bacon slices, fresh tomato slices
b. Vegetarian chili con carne—made with chili beans, black beans, kidney beans, onions, chopped tomatoes, and green bell peppers served over steamed rice
c. California Cobb Salad—made with spinach and red leaf lettuce, turkey bacon, diced hard-boiled egg, feta cheese, and finely chopped broccoli and cauliflower served with non-fat salad dressing on the side
12.
Based on this description, it sounds as if your grandmother has been living on her own for about one year. She was active and ate well while living with you and her family, but it is highly likely that she failed to maintain good nutritional intake after returning home to live on her own. She may be suffering from depression and social isolation, which can develop following the death of a spouse. These conditions not only contribute to poor nutritional status but can also cause her to become physically inactive, which results in muscular weakness and poor balance. These physical changes can increase the risk for falls and fractures. She has obviously not been consuming enough fluid as she entered the hospital with significant dehydration. Her moderate dementia could be a result of a deficiency of vitamin B12; deficiencies of other B vitamins could contribute to poor short-term memory, confusion, irritability, and also weakness and fatigue. Her dementia would have also contributed to her inability to properly shop for, prepare, and consume a healthful diet. 
As your grandmother is aging, she is also losing her ability to smell and taste, and the loss of these senses most likely reduced her appetite leading to lower food and nutrient intakes. It is also possible that she is struggling with a limited income, mobility or transportation problems, or concerns about neighbourhood safety. These factors may make food shopping difficult for her and may have contributed to her poor nutritional intake. 
13.
I would agree with Lillian that her parents should be taking vitamin-mineral supplements. Even though her parents enjoy a wide variety of vegetables and whole grains, the fact that they have never eaten dairy products regularly is cause for concern. There is an increased need for calcium and vitamin D in the elderly due to decreased bone density, decreased ability to convert vitamin D to its active form in the skin, and decreased absorption of dietary calcium. Lillian's doctor has advised calcium and vitamin D supplements and these would be appropriate. There is no mention of meats and alternates in Lillian's parents' diets, and if they are not consuming foods from this group, they may also be at risk for deficiency of iron, zinc, vitamins B12 and B6. If this is the case, a multivitamin with iron would perhaps be the optimum choice if there were no contraindications with medications.
