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Calcium, Magnesium and Bone Health

For over 50 years, the dairy industry has pitched milk as a wonder food whose calcium is the only
protection we need against weak bones. Yet, between foods and supplements, Americans have one of
the world’s highest calcium intakes, but still suffer from one of the world’s highest rates of osteo-
porosis. While this is blamed on genetic weakness, studies prove otherwise.

To learn if a disease is triggered more by genetics than nutrition, we must study the effects of dif-
ferent diets on members of the same genetic groups. Doing this, we learn that African women in the
United States eat at least four times more calcium than African women in Africa, yet have nine times
more osteoporosis. Asian women in the United States eat at least 60% more calcium than Asian
women in Asia, yet have three times more osteoporosis. As calcium consumption in Hong Kong and
Greece doubled in the last 30 years, the rate of osteoporosis tripled in Hong Kong, and more than dou-
bled in Greece. Finally, postmenopausal women in America who consume calcium rich dairy prod-
ucts have over three times more osteoporosis than those who do not. The data makes it clear that
nutrition is a more powerful influence than genetics in bone health.

Adding power to these cross cultural comparisons are the Harvard Nurses Study, and a compa-
rable study conducted by the American dairy industry. These studies show that the more dairy prod-
ucts we consume, the more bone we lose (1, 2, 3,4, 5,6,7,8,9,10, 11).

Country  Calcium Magnesium Ratio Rate* Country  Calcium Magnesium Ratio Rate*

S. Africa 196 300 2:3 7 Finland 1332 200 >6:1 111
Singapore 389 400 11 23 New Zealand 1217 200 61 119
New Guinea 448 500 11 3.1 Sweden 1104 200 >5:1 188
Yugoslavia 588 400 32 27.6 United States 1086 200 >5:1 178
* Worldwide, the rate of osteoporosis is always higher in nations with high calcium intake and high ratios of calcium to magnesium.
The healthiest ratios of calcium to magnesium are within the range of 2:3 and 3:2. Ratios of 3:1 or more present problems.

How Magnesium Controls Calcium
Deposition in Bones

Bones are living tissues that must be constantly rebuilt via a two part process. In part one (resorp-
tion), cells called osteoclasts clear old minerals out of bone tissue that has become weak and mottled,
and carry it into the blood. In part two (mineralization), osteoblasts deposit new minerals and col-
lagen into the areas that have been cleared.

Osteoclasts and osteoblasts are stimulated by hormones called parathyroid hormone (PTH) and
calcitonin (CT). PTH encourages osteoclasts to pull calcium from the bones, while calcitonin stim-
ulates osteoblasts to deposit calcium in them (12). When we lack magnesium, the balance between
PTH and calcitonin tilts too far toward PTH. This results in excessive stimulation of osteoclasts,
which causes net bone loss (13). Increasing magnesium is the only natural way to correct this.

As seen in the chart above, rates of osteoporosis are lowest in cultures where the ratio of calcium
to magnesium is between 2:3 and 3:2. The ratio of calcium to magnesium in dairy products is 10:1.
In nations with high rates of osteoporosis, the ratio of total calcium to magnesium intake is at least
2:1, usually over 3:1, and often as high as 15:1.

Magnesium: Vital for Calcium Utilization

A vegan diet provides about 500 mg. per day of both calcium and magnesium. Studies show that veg-
ans have stronger bones than omnivores, especially after the age of 50 (14, 18). Studies also show that
magnesium supplements, even when used without calcium, increase bone density. In two such studies,
bone density was increased, within nine months, by 7% and 8% (15, 16). Another study, by renowned
gynecologist Guy Abraham, provided a supplement that included 500 mg. per day of calcium, and 600
mg. of magnesium. Women using this supplement increased bone mass by over 11% within nine months.
These studies were considered profound for two reasons. First, bone loss, which was long considered irre-
versible, was reversed. Second, they show that magnesium is the key to calcium being deposited in bones.

Magnesium: The Master Nutrient

Magnesium is involved in over 300 different enzyme systems, and vital to the health of every cell in the
body. Thus, magnesium deficiency not only prevents calcium from building strong bones, but impairs
kidney, adrenal, heart, brain, muscle and digestive functions, compromises nerve transmissions, restricts
carbohydrate metabolism, inhibits the activities of “B” complex vitamins, retards new cell growth, slows
the production of DNA, and so on.

One of magnesium’s most important duties is the formation of ATP, which is the molecule that pro-
vides the energy for virtually everything that occurs within cells. When we lack magnesium, ATP is
scarce, metabolism slows, homeostasis is more difficult to maintain and fatigue sets in.

Despite the vast importance of magnesium, it remains the nation’s most overlooked nutrient. Less
than 20% of Americans get even the recommended daily intake of magnesium, which most certified
nutritionists believe is artificially low to begin with (19, 20). Less than one person in 20 gets the 1200 mg.
that may be needed for optimal health.

Calcium, Magnesium and Cardiovascular
and Brain Health

When calcium is not deposited in bone tissues, it goes elsewhere. While some is excreted in urine, excess
calcium can end up in the kidneys, where it may form stones. In the arteries, it contributes to the plaque
that can challenge arterial health. Because calcium triggers muscle contractions, and magnesium sup-
ports the relaxation between contractions, an imbalance between these minerals may also undermine
the health of the heart itself. Excess calcium may also occur in brain cells, thus compromising memory,
thought processes, cognizance, etc.

None of this means we should fear calcium, for it is a vital nutrient. It simply means that Nature builds
health through balance, and that a healthy balance of calcium to magnesium means a ratio of not more than
3 parts of calcium per 2 parts of magnesium. Many nutritionists consider the ideal ratio to be 1:1.

Magnesium and Blood Sugar

Magnesium is essential to carbohydrate metabolism. Studies suggest that magnesium helps insulin
to be secreted, while also helping maintain cellular sensitivity to insulin. Thus, long term magnesium
deficiency must inevitably lead to insulin deficiency and/or insulin resistance. In states of diabetes, the
disease causes the body to “waste” magnesium through the urine. Thus, magnesium supplementation
is important for anyone who is concerned with or has problems with blood sugar levels.
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Cramps and Constipation

Calcium is the mineral that promotes muscle contraction. Magnesium is the mineral that helps mus-
cles relax after they contract. Cramps are simply muscles that have contracted, but are not relaxing
afterward, and are caused largely by an imbalance between calcium and magnesium. Leg cramps at
night are a sure sign of magnesium deficiency.

Magnesium deficiency may undermine heart health because the imbalance between calcium and
magnesium encourages heart contractions without sufficient relaxation between contractions. It
promotes constipation in the same way when the muscles of the bowel contract normally, but do not
relax as they should, thus restricting peristalsis. It is magnesium deficiency that makes the United
States and Northern Europe the world’s most constipated societies.

How Much Calcium and Magnesium Do I Need?

The United States Recommended Daily Intake for calcium is 1000 to 1500 mg. for adults. The rea-
son we may need more calcium than other cultures is that our diet contains factors that cause calci-
um to be excreted from the body. Another reason is that we absorb, at best, only about 30% of the
calcium from foods and traditional supplements. Thus, 1000 to 1500 mg. of calcium intake means 300
to 450 mg. of calcium is absorbed.

For bone health, cardiovascular health, blood sugar control and countless other factors, it is vital
that calcium is balanced correctly with magnesium. Proper balance means that we should never get
more than three parts of calcium per two parts of magnesium. The ideal balance between these min-
erals is roughly one to one.

To determine your individual need for calcium and magnesium, complete the chart below. If
your total calcium intake is 1200 mg. or above, you don’t need supplemental calcium. If you are
below that level, you need enough supplemental calcium to reach it.

The minimum amount of supplemental magnesium you need is your total calcium intake mul-
tiplied by 0.67, minus 200 mg. for the amount you get from foods. The ideal level of magnesium you
need is your total calcium intake, minus the 200 mg. you get from foods.

1.) Average American calcium intake from non-dairy foods. 500 mg
2.) For each cup of milk, add 300 mg
3.) For each ounce of cheese, add 280 mg

4.) For each cup of yogurt, add 400 mg,
5.) Total calcium from dietary sources
6.) Calcium needed from supplements (1200 minus line 5)......cccceceeerueeeereuruecncne

Side Effects of Magnesium Supplementation?

Those with severe kidney disease should not supplement large amounts of magnesium. Instead, they
should balance calcium and magnesium with a vegetarian diet. Such a diet helps overcome kidney
disease, and also creates a sound calcium and magnesium balance without taxing the already weak-
ened kidney system. (Continued on next page)
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