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Vitamins and Minerals
Applicable to: Nurses, Physicians and Other Health Professionals

Recommendations
Most individuals can meet their vitamin and mineral needs by healthy eating using Canada’s Food Guide.

The following strategies can help an individual achieve appropriate intakes of vitamins and minerals:

« Choosing a variety of foods from all four food groups of Canada’s Food Guide every day and eating the
recommended number of servings from each food group every day.

« Choosing meals that include at least three of the four food groups.

. Foradults: Eating three regular meals, and snacks if needed, throughout the day.

. For children: Providing three regular meals and two to three snacks every day. Provide snacks that
include foods from Canada’s Food Guide.

» Considering taking a vitamin or mineral supplement if you are not meeting the recommended number of
servings of each food group from Canada’s Food Guide. Ask for advice from your physician or health
care provider. The following people need to take vitamin or mineral supplements:

o Women who are pregnant, breastfeeding, or who could become pregnant, need a multivitamin
containing folic acid and vitamin B1, every day.

o Pregnant women need to ensure that their multivitamin contains iron.

o Refer to the guideline Calcium and Vitamin D for recommendations about vitamin D
supplementation

» Recognizing that single-nutrient supplements carry a higher risk of adverse reactions. Seek referral to a
physician or Registered Dietitian if you are considering taking one.

» Notifying your physician or Registered Dietitian if you take a multivitamin-mineral, herbal or any other
type of nutrition supplement.

» Asking your physician for a referral to a Registered Dietitian if you have questions about nutrition
supplements or are wondering if you need one.

Note: For recommendations and discussion about calcium and vitamin D refer to the
Guideline: Calcium and Vitamin D

Health Benefits

Vitamins and minerals are essential for many bhiochemical and physiologic functions in our bodies. Vitamins
and minerals do not provide calories; rather, they work with each other and with other essential nutrients
(carbohydrates, protein, fats) to start (or “trigger”) many chemical processes for growth, maintenance of
well-being, and possibly, prevention of disease.!

Appropriate intake of vitamins and minerals:

«+ Helps maintain normal metabolic functions (e.g. energy production, hormone synthesis).1.23

« Prevents or repairs damage to cells and tissues.

« Promotes optimal growth and development in children and adolescents.

« May decrease the risk of nutrient-related chronic diseases, such as: Type 2 diabetes mellitus, obesity,
rickets, osteoporosis, hypertension, cardiovascular diseases (CVD) and certain cancers.12

In certain cases, an individual may need to take a specific mineral and vitamin supplement if he/she is
unable to obtain it from food.
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Key Questions

| What is a vitamin?

Vitamins are fat-soluble or water-soluble organic compounds essential for normal biochemical and
physiological functions. Vitamins are multi-functional. They may serve as structural components in the
body, act as co-enzymes in multiple metabolic pathways, and/or act as antioxidants.1.25

For optimal health, we require the following 13 vitamins:®

Water-soluble vitamins: Fat-soluble vitamins:

«  Thiamin (By)* « Vitamin A (retinol; beta-carotene)*
. Riboflavin (B2)* «  Vitamin D*

« Niacin (Bs)* « Vitamin E*

« Vitamin Bg « Vitamin K*

. B

« Biotin

.  Folate (folic acid)*
. Pantothenic acid
. Vitamin C (ascorbic acid)*

* Of the vitamins, the ones indicated (*) are a common concern throughout life and will be discussed in this
guideline.

| What is a mineral?

Minerals are inorganic elements that are essential to body functions such as maintenance of acid-base
balance, normal hemoglobin levels and osmotic pressure. Minerals are components of vitamins, hormones,
enzymes and many stable complexes in bone and tissues.125

For optimal health, we require the following 15 minerals:>

.  Calcium* « lodine «  Phosphorus*
«  Chloride « lron* .  Potassium*

«  Chromium «  Magnesium* «  Selenium

«  Copper . Manganese «  Sodium*

«  Fluoride «  Molybdenum « Znc*

* Of the minerals listed, the ones indicated (*) are of concern throughout the life cycle; these ones will be
discussed in this guideline.
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| What are the functions and food sources of some key vitamins and minerals?

The following table lists the functions of key vitamins and minerals in the body. It also indicates what foods
each vitamin or mineral can be obtained from.

Required for amino acid production
(helps converts homocysteine into
methionine).7

Vitamin Function in the body Food Sources!6
Are co-enzymes involved in energy \'\//Ivﬁatl (all k_inds), ;Ith .F;.Ol:]:try .
L metabolism (carbohydrate, fat, and ole grains and fortified grain
B vitamins: : : products ( breads, cereals and pasta)
Thiamin (By) protein) and energy'productmn Milk products (milk, yogurt, cheese)
. ) Needed for functioning and i
Riboflavin (B>) maintenance of the nervous system Legumes (dried beans, peas and
Niacin (B2) and muscle tissue lentils)
Supports growth and tissue repairl Nuts
Eggs
Is a co-enzyme involved in DNA,
RNA and myelin synthesis Meat (all kinds)
Needed for development and Seafood (fish, clams, crabs)
B12 maintenance of the red blood cells Milk products (milk, yogurt, cheese)

Fortified soy beverages
Eggs

Folate (folic acid)

Plays an important role in DNA, RNA
and red blood cell synthesis

Needed for metabolism and
maintenance of homocysteine levels
Vital for producing and maintaining
cells especially during periods of
rapid cell growth and division

Fortified and whole grain products
like bread, cereals and pasta

Dark green leafy vegetables
(spinach, romaine, broccoli)

Milk products (milk; cheese, yogurt)
Legumes (dried beans, peas and

Vitamin A
(commonly referred to
retinol; beta-carotene)

(babies, children, adolescents) lentils)
Essential for women who are or may Oranges
become pregnant. Adequate intake Grapefruit
of folate reduces risk of neural tube Bananas
defects?®
Plays an important role in vision and L|yer .
) Milk Products (milk, cheese)
reproduction Eggs

Needed for formation and
maintenance of mucous membrane,
skin and bone

Supports the immune system (helps
make white blood cells)19

Carrots, sweet potatoes, red pepper
Papaya, apricot, cantaloupe

Kale, spinach, turnip and collard
greens

Butter, margarine
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Vitamin Function in the body Food Sources!6
Needed for formation and
maintenance of collagen, « Citrus fruits (oranges, grapefruit)
neurotransmitters and hormone . Strawberries
Vitamin C synthesis . Green peppers
(ascorbic acid) Acts as an antioxidant; protects cells | « Broccoli, cauliflower, cabbage
from damage and thereby may « Tomato
reduce the risk of cardiovascular . Fortified juices
disease and some cancers?!
Essential for calcium .and. . Vitamin D-fortified drinks such as
phosphorous absorption in the ik d rice drinks. and
intestine and bones Milk, S0y and rice drinks, and orange
Needed for the delivery and JEJ |ces
utilization of calcium and = E9%s "
Y . , . Vitamin D-fortified cereals
Vitamin D phosphorous in teeth/bone formation o "
and nerve/muscle activit . Vitamin D-fortified yogurt (not all are
y fortified; read labels)
Supports bone growth :
: o . Margarine
Plays an important role in fighting . ,
; : . . Fatty fish such as salmon, herring,
infections and controlling blood : :
. . sardines, halibut
pressure and insulin production?.10
. Fats and oils such as
Acts as an antioxidant; protects cells ° gﬁggﬁ?le olls
from damage and thereby may © Maraarine
reduce the risk of cardiovascular ° Salag d dressinas
Vitamin E disease and some cancers ° Mavonnaise g
Has a role in immune function and ° y , ,
DNA repairt.1 « Nuts (almond; hazelnuts; peanuts)
Acts as a natural anti-inflammato - Seeds (sunflower)
Yo l. Wheat germ/ wheat germ oil
. Eggs
Plays an essential role in formation | © Dark greeSn liizfglhvzgv(\jit:sbfhsar q
and regulation of blood clotting ° tu?ni r’eens ’
Vitamin K proteins Kalep g
Supports the utilization of calcium in Brussels sprouts
teeth/bone formation? 3 5P
Broccoli
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Mineral Function in the body Food Sourcesl6
Milk products (milk, yogurt, cheese)
Structural component of teeth and Fortified soy beverages and juices
bone Soybeans
: Needed for functioning and Fortified tofu
Calcium . , ,
maintenance of muscle contractions, Canned salmon with bones
nerve activity, hormone and enzyme White beans, navy beans, and
secretions and blood clotting*? soybeans
Cooked bok choy
Red meats (liver, beef, pork)
Component of hemoglobin needed to Oysters and clams
deliver oxygen to the tissues in the Legumes (dried beans, peas, lentils)
body Fortified and whole grain products
Iron Needed for cell growth and like bread, cereals and pasta
differentiation Spinach, Swiss chard
Component of muscle protein Tofu
(myoglobin)1.13 Dried fruits (figs, prunes, raisins)
Blackstrap molasses
Ect)r:gtural component of teeth and Spinach, broccoli, potatoes
- Legumes (dried beans, peas, lentils)
Needed for functioning and . .
. ) Whole grain products like bread,
maintenance of muscles, immune
cereals and pasta
: system and nerve and enzyme .
Magnesium activit Milk, yogurt
y . Fortified soy beverages
Plays an important role in energy : .
. : . Seeds (pumpkin, sunflower;
metabolism/production and protein
) sesame), nuts
synthesis Tofu
Helps regulate blood sugar levelst 14
Structural component of teeth and
bone Milk products (milk, yogurt, cheese)
Phosphorus Plays an important role in acid-base Meat, fish, poultry

balance
Component of certain enzymes
involved in energy production?

Seeds and nuts
Whole grains
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Mineral Function in the body Food Sourcesl6

« Squash, potatoes, beets, broccoli
« Plays an important role in acid-base | « Legumes (dried beans, peas and

balance lentils)
« Helps regulate osmotic pressure « Bananas, apricots
Potassium within body compartments « Oranges, orange juice
« Needed for functioning and « Milk products (milk, yogurt, cheese)
maintenance of muscles and nerve | « Nuts
activitys « Whole grain breads and cereals

. Wheat germ

« Processed foods
« Plays an important role in acid-base | « Cured meat (ham; corned beef;

balance bacon)
« Helps regulate osmotic pressure « Pickles
Sodium within body compartments . Table salt; sea salt
« Needed for functioning and . Bread
maintenance of muscles and nerve | « Cheese
activitys « Salted and seasoned nuts and
seeds
« Plays an important role in protein
and DNA synthesis . Meat, fish, poultry
« Needed for functioning and . Grains and grain products ( breads,
Zinc maintenance of the immune system cereals and pasta)
« Supports wound healing, growth and | « Milk products (milk, yogurt, cheese)
development>15 « Nuts and seeds

« Structural component of insulin16.17

| What are the recommended intakes of vitamins and minerals?:8

Health Canada, in partnership with The Food and Nutrition Board of the Institute of Medicine, has
established Dietary Reference Intakes (DRIs). These include the Estimated Average Requirement (EAR),
Recommended Dietary Allowance (RDA), Adequate Intake (Al), and Tolerable Upper Intake Level (UL) for
vitamins and minerals. DRIs are the amounts needed to prevent deficiencies and reduce risk of
developmental abnormalities and chronic diseases.

Most vitamin and mineral recommended values are reported as a RDA. The RDA is intended to be used as
a goal for daily intake by individuals, as this value estimates an intake level that is sufficient to meet the
requirement of 97 to 98% of healthy individuals.

However, when there is insufficient scientific evidence to establish a RDA, an Adequate Intake (Al) is
provided instead. Adequate Intake is expected to meet or exceed the required amount needed to maintain
a defined nutritional state in an apparently healthy population without causing adverse health effects.
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The UL is the maximum amount of a nutrient an individual can take that is likely to pose no risk of adverse
health effects for most people.

In general, the RDA, Al and UL values for vitamins and minerals changes throughout the life cycle. The
following tables list the DRIs (RDA or Al) and UL of the vitamins and minerals in the bodly:

Note: For recommendations and discussion about calcium and vitamin D refer to the
Nutrition Guideline: Calcium and Vitamin D
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Dietary Reference Intake Table for Vitamins A, C, E, K, Thiamin, Riboflavin and Niacin19.20.21

Life Stage Vit A Vit Ca Vit EP VitK Thiamin Riboflavin Niacin¢
Group (hg/d) (mg/d) (mg/d) (hg/d) (mg/d) (mg/d) (mg/d)
DRI UL DRI UL DRI UL DRI UL DRI UL DRI UL DRI UL
Children
1-3y 300 600 15 400 6 200 30 ND 0.5 ND 0.5 ND 6 10
4-8y 400 900 25 650 7 300 55 ND 0.6 ND 0.6 ND 8 15
Males
9-13y 600 1700 45 1200 11 600 60 ND 0.9 ND 0.9 ND 12 20
14-18y 900 2800 75 1800 15 800 75 ND 1.2 ND 1.3 ND 16 30
19-50 y 900 3000 90 2000 15 1000 120 ND 1.2 ND 1.3 ND 16 35
>50y 900 3000 90 2000 15 1000 120 ND 1.2 ND 1.3 ND 16 35
Females
9-13y 600 1700 45 1200 11 600 60 ND 0.9 ND 0.9 ND 12 20
14-18y 700 2800 65 1800 15 800 75 ND 1.0 ND 1.0 ND 14 30
19-50y 700 3000 75 2000 15 1000 90 ND 1.1 ND 1.1 ND 14 35
>50y 700 3000 75 2000 15 1000 90 ND 1.1 ND 1.1 ND 14 35
Pregnancy
<18y 750 2800 80 1800 15 800 75 ND 1.4 ND 14 ND 18 30
19-50 y 770 3000 85 2000 15 1000 90 ND 1.4 ND 14 ND 18 35
Lactation
<18y 1200 | 2800 115 | 1800 19 800 75 ND 1.4 ND 1.6 ND 17 30
19-50'y 1300 | 3000 120 | 2000 19 1000 90 ND 14 ND 1.6 ND 17 35

ND = No data available; insufficient scientific evidence available to establish a value. Intake should be from food only to prevent any potential adverse effects of high intakes.
a Smokers have a higher requirement for vitamin C. Health professionals recommend an additional intake of 35 mg of vitamin C every day for individuals who smoke.

b The UL values for vitamin E are based on pharmacological/synthetic sources, fortified foods or the combination of each.

¢ The UL values for niacin are based on pharmacological (supplement) sources, fortified foods or the combination of each.

For recommended intakes refer to Guidelines: Sodium; Vegetarian Eating; Pregnancy; Calcium and Vitamin D; Iron
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Dietary Reference Intake Table for Folate, Vitamin B2, Magnesium, Phosphorus, Potassium and Zinc9.20.22.23

Life Stage Folate? Vitamin By Magnesium® Phosphoruse® Potassium Zincd
Group (kg/d) (hg/d) (mg/d) (mg/d) (mg/d) (mg/d)
DRI UL DRI UL DRI UL DRI UL DRI UL DRI UL
Children
1-3y 150 300 0.9 ND 80 65 460 3000 | 3000 ND 3 7
4-8y 200 400 1.2 ND 130 110 500 3000 | 3800 ND 5 12
Males
9-13y 300 600 1.8 ND 240 350 1250 | 4000 | 4500 ND 8 23
14-18'y 400 800 2.4 ND 410 350 1250 | 4000 4700 ND 11 34
19-30y 400 1000 2.4 ND 400 350 700 4000 | 4700 ND 11 40
31-50y 400 1000 2.4 ND 420 350 700 4000 | 4700 ND 11 40
>50 y 2.4 ND 420 350 700 4000 | 4700 ND 11 40
Females
9-13y 300 600 1.8 ND 240 350 1250 | 4000 | 4500 ND 8 23
14-18y 400 800 2.4 ND 360 350 1250 | 4000 | 4700 ND 9 34
19-30y 400 1000 2.4 ND 310 350 700 4000 | 4700 ND 8 40
31-50y 400 1000 2.4 ND 320 350 700 4000 | 4700 ND 8 40
>50 y 400 1000 2.4 ND 320 350 700 4000 | 4700 ND 8 40
Pregnancy
<18y 600 800 2.6 ND 400 350 1250 | 3500 | 4700 ND 12 34
19-30y 600 1000 2.6 ND 350 350 700 3500 | 4700 ND 11 40
31-50y 600 1000 2.6 ND 360 350 700 3500 | 4700 ND 11 40
Lactation
<18y 500 800 2.8 ND 360 350 1250 | 4000 | 5100 ND 13 34
19-30y 500 1000 2.8 ND 310 350 700 4000 | 5100 ND 12 40
31-50y 500 1000 2.8 ND 320 350 700 4000 | 5100 ND 12 40

ND = No data available; insufficient scientific evidence available to establish a value. Intake should be from food only to prevent any potential adverse effects of high intakes.

a Health Canada recommends a folic acid supplement of 400 pg/day for all women of child bearing age to reduce the risk of neural tube defects in infants.

b The UL values for magnesium are based on a pharmacological source only and do not include intake from food and water.

¢ The UL values for phosphorus for males and females >70 years are 3000 mg/day.

dVegetarians may have an increased requirement for zinc (as much as 50% greater) due to lower bioavailability of zinc in vegetarian food sources, such as grains and legume
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| Can individuals get just as many nutrients from a vitamin and/or mineral supplement as from food? |

No, individuals cannot get as many nutrients from supplements as from food.

Vitamin and mineral requirements for an individual depend on many factors, including the individual's

medical status, age, gender, body size, and activity level. Eating a variety of foods within each of Canada’s

Food Guide’s four food groups will help most people get the nutrients they need from food.

« Choose meals that include at least three of the four food groups.4

« For adults: Eat three regular meals, and snacks if needed, throughout the day.

« For children: Provide three regular meals and two to three snacks every day. Provide snacks that
include foods from Canada’s Food Guide.?.2

Eating a wide variety food from the Food Guide provides many nutrients, phytonutrients, energy or
carbohydrates, protein, essential fats, and fibre that are not available in any mineral or vitamin pill.
Phytonutrients occur naturally in vegetables, fruits, and whole grains. Some function as antioxidants which
help maintain health and prevent chronic disease.27.28

Refer to Guidelines: General Healthy Eating For Children and Adults; Planning Healthy Meals and Snacks;
Vegetable and Fruit Intake

| When should an individual take a vitamin and/or mineral supplement?

Individuals can generally meet their vitamin and mineral needs by following Canada’s Food Guide healthy
eating guidelines. However, there are cases when supplements are needed.

Vitamin D

There is recent evidence that vitamin D deficiency exists in some Canadians, partly because of low levels
of sun exposure.? As well, it is widely agreed that consuming adequate amounts of vitamin D from dietary
sources is difficult.29.30

In view of low levels of vitamin D intake from food and probable low levels from sun exposure, Nutrition
Services, Alberta Health Services recommends that healthy individuals include food sources of vitamin D in
their diet, and supplement their intake.

For complete vitamin D recommendations refer to the Calcium and Vitamin D Nutrition Guideline.

Other nutrients
« Women who are pregnant, breastfeeding, or who could become pregnant should take a daily
multivitamin supplement containing 400 mcg (0.4 mg) of folic acid, and also contains vitamin By,.3!
« Pregnant women should also ensure their daily multivitamin supplement contains 16 to 20 mg of iron.32
« The individuals listed below should talk to a physician or Registered Dietitian about whether or not they
need to take a vitamin and mineral supplement:
 Adults over the age of 50 years - should take 400 IU of vitamin D daily;3 however, additional
vitamin D and vitamin By2,3334 may also be needed.
« Individuals who avoid whole food groups of Canada’s Food Guide.28.28
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« Vegetarians who do not eat any animal foods.2°

« Smokers.?®

« Individuals who drink alcohol in high amounts

« Individuals with a medical concern that increases their nutrient needs or decreases their nutrient
intake. 2829

Individuals should check with their health care provider before taking any vitamin or mineral supplements,
especially when combining them with medications, or substituting them for foods.

For specific dietary advice, consult a Registered Dietitian.

Refer to Guidelines: Calcium and Vitamin D; Iron; Vegetarian Eating; Seniors Health Overview; Pregnancy;
General Healthy Eating for Children and Adults

| Are there any potential risks associated with taking vitamin and mineral supplements?

Although supplementation of certain vitamins and minerals might be helpful for some individuals, there are
circumstances when these pills may pose risks. Taking a combination of vitamin and mineral supplements,
using these products together with medicine, or substituting them in place of prescribed medicines could
lead to harmful, even life-threatening results. Furthermore, individuals taking vitamin and/or mineral
supplements may unknowingly exceed the Tolerable Upper Intake Level (UL) recommendations, leading to
toxicity and associated harmful effects.6.28

Calcium

There have been questions about a possible link between calcium supplements and an increased risk of
heart disease for adults (= 19 years). Data from some clinical trials suggest that calcium supplementation
(=1000mg/day) may modestly increase the risk of cardiovascular events.535:36.37.3839 There does not seem
to be a risk or concern with calcium from food sources.38 Health risks are associated with intakes either
below or above the RDA.3637 Adults should aim for a total calcium intake from food sources that meets the
RDA for their age and gender (see the Recommendations section above). Those people unable to meet
their calcium requirements with dietary sources should discuss supplement use with their health care
provider.

Tips to follow when considering taking a vitamin and/or mineral or multivitamin/mineral

supplement:

. Individuals should check with their health care provider before taking any vitamin or mineral
supplements, especially when combining with medicine, or substituting them for foods.

. Individuals should recognize that single-nutrient supplements carry a higher risk of adverse reactions
and seek referral to a physician or Registered Dietitian if considering taking one.

« Individuals should work with their qualified health professional (physician, dietitian or pharmacist) to
make certain the vitamin and/or mineral supplement does not exceed the UL and cause health
problems.

« Individuals need to always let their physician and other health professionals know about the vitamins,
minerals, botanicals, and other products they are taking, especially before surgery or other medical
treatments, or if they have other medical conditions.
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« Vitamin and mineral supplements can be especially harmful for children and should be kept out of their
reach at all times.

« Vitamin and mineral supplements are not intended to treat, diagnose, alleviate, prevent, or cure
disease.

« Vitamin and mineral supplements cannot replace the variety of foods important to a healthful diet.

« Individuals should not self-diagnose any health condition; they need to work with their health care
providers to determine how best to achieve optimal health.

| What should an individual look for in a vitamin and mineral supplement? |

If an individual, in consultation with their healthcare provider, has decided to take a single or multivitamin
and/or mineral supplement, they should follow the tips below for buying and taking supplements:

« Make sure that the vitamin and mineral pill has a Drug Identification Number (DIN) or Natural Product
Number (NPN),0 or Homeopathic Medicine Number (DIN-HM).4! This means that Health Canada has
approved the product.

« Ask a pharmacist which multivitamin or vitamin and mineral pills are good choices. Store brands or
generic pills are fine to use.30

« Check the expiry date on the bottle. Don't take pills that are past the expiry date.

« Read labels to make sure you aren't allergic to any of the ingredients. Ask the pharmacist when not
sure.

« Take only the dose stated on the label. More is not better.30

| Are there any handouts on vitamins and minerals that | can use with my clients?

Refer to approved provincial Alberta Health Services bariatric nutrition handouts to support patient
education. For more information, contact Nutrition.Resources@albertahealthservices.ca
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