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MAJOR MINERALS

ARE YOU GETTING ENOUGH?

Calcium
Calcium is the most common mineral in the human body. About 99% of the body’s calcium is found
in our bones, while the other 1% is found in our blood and soft tissues. Since most calcium is in the
bone, no routine biochemical method is currently available to measure calcium status. Here is what
you need to know about calcium deficiency.

Prevalence
Inadequate intakes of calcium from food and supplements show no obvious symptoms in the short
term. However, diseases from prolonged calcium deficiency affects 54 million people in the United
States.

Associated diseases
Calcium deficiencies lead to bone loss. In growing individuals, calcium deficiencies cause rickets or
suboptimal bone mass. In matured individuals over 30 years old, inadequate calcium intake leads to
osteomalacia (a bone disease characterized by softening of the bones) or osteoporosis (a disease in
which the bones become porous and fragile due to loss of minerals).
HLTH 655 Vitamins & Minerals • Nov. 2018
Designed by Sierra Peralta

!1

Causes
In addition to not consuming enough calcium in the diet, vitamin
D deficiency lowers calcium absorption. In the same token,
excessive vitamin D raises the concentration of blood calcium by
extracting calcium from the bones. Excess blood calcium tend to
precipitate in the soft tissue, causing stones (i.e. kidney stones).
Urinary losses of calcium account for about half the difference in
calcium retention among individuals. As dietary protein intake
increases, the urinary excretion of calcium also increases. Sodium,
caffeine, and phosphorous can also increase the urinary loss of
calcium.

“Osteoporosis
and osteopenia
aﬀects 54 million
people in the
United States.”

Low blood calcium levels can also be caused by chronic kidney
failure.

Symptoms
In children, calcium deficiencies appear as stunted growth. In
adults, calcium deficiencies can lead to accelerated bone loss.

Populations at risk
•

Pregnant women

•

Postmenopausal women or women no longer producing
estrogen

•

People who do not consume dairy (i.e. lactose intolerant
individuals and vegans)

Ideas for treatment
Bones need plenty of calcium and vitamin D throughout childhood
and adolescence to reach their peak strength by age 30. After that,
bones slowly lose calcium. Individuals can get calcium in the diet
from dairy products, clams, oysters, salmon, collard greens,
calcium fortified orange juice, and soy products. Postmenopausal
women may consider calcium supplements, accompanied with a
healthy intake of vitamin D to assist with calcium absorption.
Bone loss can also be reduced, at any age, by including weight
training as a regular part of your exercise routine.
Since most of the body’s calcium is stored in the bones, calcium
status can be gauged by measuring bone density. DEXA scans and
CT scans can be used as a proactive measure.
Images provided by The Orthopedic
Specialist of Austin
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Phosphorus
Phosphorus is the second most abundant mineral in the body. About 85% of phosphorous is found
combined with calcium in the crystals of bones and teeth.

Prevalence
Since phosphate is found in most foods, deficiencies are rare and usually seen in cases of near-total
starvation or malnourishment.

Associated diseases
Anorexia nervosa and severe malnourishment are associated with phosphorous deficiencies. Chronic
deficiency in adults promotes osteomalacia due to failure to mineralize the bone matrix.

Causes
Starvation and kidney dysfunction are the most plausible causes of
phosphorous deficiency.
Aluminum containing antacids lower phosphorous absorption by
forming aluminum phosphate, which is non-absorbable by the
body. High fructose may also result in increased urinary loss of
phosphorous, especially with diets low in magnesium.

Symptoms
Symptoms of hypophosphatemia include loss of appetite, anemia,
muscle weakness, bone pain, rickets (in children), osteomalacia (in
adults), increased vulnerability to infection, numbness and tingling
of the extremities and difficulty walking.

Populations at risk
• Premature infants
• Anorexia nervosa patients
• Patients with diabetes recovering from diabetic ketoacidosis
• Patients on re-feeding regimens that are high in calories but low
in phosphorous

Image provided by BBC Good Food

Vegetarians can
get enough dietary
phosphorous daily
from yogurt,
cheese, lentils,
nuts, legumes, and
breads.

• People who abuse alcohol

Ideas for treatment
Phosphorous is commonly found in food, so supplements are unnecessary for healthy individuals.
Animal products are richest in phosphorus. Vegans and vegetarians may still obtain phosphorous
from lentils, nuts, legumes, and breads. Premature infants bear a greater risk of deficiency because of
higher needs for phosphorous and the insufficient presence of the mineral in human milk. However,
phosphorous is a part of infant formulas.
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Magnesium
Magnesium is involved in more than 300 essential metabolic reactions in our bodies. Over 60% of all
magnesium in the body is found in our skeleton, and about 27% is found in our muscle.

Prevalence
Magnesium is abundant in both plant and animal foods, so deficiency is rare in healthy individuals.

Associated diseases
Between 25%-38% of people with diabetes have been found to have low magnesium levels. One cause
may be increased urinary loss of the mineral from poorly controlled diabetes. People who have
recurrent migraine headaches also have lower blood magnesium levels than those who do not
experience migraines.
Osteoporosis and cardiovascular diseases may be inversely associate with magnesium, but because
foods high in magnesiums (fruit, vegetables, and whole grains) are also high in potassium and fiber it
is difficult to evaluate independent effects of magnesium.

Causes
Poor absorption of magnesium can be caused by a malabsorption disorder, aging, high doses of
supplemental zinc, and high protein intake. Chronic alcohol consumption, long-term use of certain
diuretics, and renal disorders increase excretion of magnesium as well.

Symptoms
Signs of severe magnesium deficiency include hypocalcemia, low blood potassium levels, retention of
sodium, low circulating levels of parathyroid hormone, neurological and muscular symptoms
(tremor, muscle spasms, tetany), loss of appetite, nausea, vomiting, and personality changes.

Populations at risk
• People with gastrointestinal disorders (i.e. Crohn’s disease, celiac disease)
• People with renal disorders and type 1 and type 2 diabetes
• Elderly individuals
• People who abuse alcohol

Ideas for treatment
The 2015-2020 Dietary Guidelines for Americans notes that nutritional needs should be met
primarily from foods. Dietary sources of magnesium include oat bran, brown rice, spinach, almonds,
lima beans, and peanuts.
Individuals with migraines may consider oral magnesium supplementation to manage the frequency
and severity of migraine headaches.
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