Importance for health

Bone health

Osteoporosis is a chronic, progressive, bone disease that
can affect the entire skeleton. It reduces bone mass and
disrupts bone microarchitecture resulting in reduced bone
strength and increased fracture risk. It is often characterized
as a “silent” disease because it may go unnoticed as long
as no symptoms appear. The disease is preventable, but
because there are only few warning signs until fractures
occur relatively few people are aware of its presence during
early phase. It is an extremely prevalent disease in Europe.
Around 1 in 8 European citizens over the age of 50 have
spinal factures. One in 3 women and 1 in 9 men over the
age of 80 will have a hip fracture.

Calcium, together with adequate intake of vitamin D, is
essential in the process of bone formation. The variation in
bone mass can be ascribed to a wide range of factors,
including genetics, smoking, excessive alcohol intake,
physical activity, dietary habits and other life style factors
account for 20% of that variation.2 The importance of
dietary factors should not be understated. It has been
estimated that a 5% difference in peak-bone-mass will
result in a 40% decrease in simple fractures.2 Optimisation
of peak bone mass through adequate calcium intake has
been recognized as the most effective way to reduce risk
of osteoporotic fractures later in life.3 Trials have shown
that supplementation with calcium may increase bone
mineral accretion in children and adolescent girls.4,5,6 The
extent to which an intake above the level that allows the
normal mineralisation of the bones can provide further
benefits for the bones has been the subject of
considerable discussion and the critical amount of calcium
needed is not agreed upon. The most convincing results
have been found when calcium supplementation has been
given together with vitamin D; probably due to the key role
of vitamin D in calcium absorption.

Mineralisation of teeth

The substance of the teeth is mainly composed of bone-
like material composed of a cellular, protein-containing
matrix (hydroxyl-apatit) in which calcium salts are deposited.
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Regulation of nerve excitability

The excitability of nerve and muscle cells is caused by
changes in sodium and potassium conductance producing
an action potential. A decrease in extracellular calcium
increases the excitability by decreasing the amount of
depolarisation necessary for the action potential, while an
increase in extracellular calcium “stabilizes” the membrane
by decreasing excitability. Change in calcium availability is
regulated via voltage-gated calcium channels.

Control of muscle contraction

Calcium is involved in the initiation of contraction of
smooth muscle, as it is in skeletal muscle.

Blood coagulation

Activation of the blood coagulation system is dependent on
the presence of calcium ions. Blood coagulation is initiated
by intimal injury and causes expression of the so-called
tissue thromboplastin factor. The key blood coagulation
factor VII will, if complexed with tissue thromboplastin
factor and in the presence of calcium further activate the
coagulation cascade.

Premenstrual syndrome

Studies have suggested that disturbances in calcium
regulation may underlie the pathophysiologic characteristics
of premenstrual syndrome and that calcium supplementation
may be a simple, safe and effective therapeutic approach.

Calcium and vitamin D

Primary calcium deficiency due to low calcium intake is a
rather rare occurrence in most Western countries. Most
often, hypocalcaemia is part of a hypovitaminosis D
complex due to low exposure to sunshine and/or
inadequate intake of vitamin D. Thus hypocalcaemia
typically occurs together with hypovitaminosis D and is
characterised by a serum calcidiol level below 10 ng/ml.
Calcium and vitamin D supplementation decreases serum
PTH and consequently bone resorption, particularly in
individuals with a low dietary calcium intake and/or vitamin
D insufficiency.
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Recommended intakes

In general recommended intakes for calcium range
between 600 and 1000 mg/day for adults (Table 2) and
between 400 and 800 mg/day in young children. Sufficient
dietary intake of calcium during childhood is associated
with increased bone mass in adulthood and a reduced risk
of fracture later in life. Calcium supplementation augments
the rate of increase in bone mineral density and may also
further reduce fracture risk.® Postmenopausal women and
elderly men are at an increased risk of osteoporosis. Due
to the low energy intake in the elderly, supplements of
calcium and vitamin D are recommended.° Higher intake
may also be beneficial for smokers as smoking is
associated with bone loss and osteoporotic fracture. This
may be due to decreased calcium absorption efficiency.™*

Current intakes

Austrian data demonstrates inadequate
average intakes in all age groups among
women and in all men except those aged 26-
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Table 2: Recommended Dietary Allowances (RDA)
of calcium (mg) for adults in Europe®

Country Adults (mg/day)
Belgium, 2000 900
DACH*, 2000 1000
France, 2001 900
Netherlands, 2000 1000
Nordic countries, 1996 800
Portugal, 1982 800
Spain, 1994-1998 600-850
UK, 1991 700

EU Reference Labelling Value, 2003 1000

* Recommendations for Germany, Austria and Switzerland

Fig 2: Average daily intake of calcium for adult men (mg) —
(intake from all sources including food supplements*
or excluding food supplements+).141516.17.18
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Food supplements

Food supplements containing calcium are often pure calcium products
oriented at maintaining bone health. Multivitamin and mineral products
will also generally contain calcium. A survey of UK dietary patterns
found that calcium supplements provide on average between 1% and
12% of total calcium intake. The greatest recorded daily intake of
calcium from supplements was 324 mg/day in women in the UK aged
50-64 with the highest level of intake (97.5 percentile).

Austria 200 - 1000
Belgium 120 - 1600
Denmark 200 - 800
Finland 200 - 800
Germany 200 - 800
Netherlands 200 - 1500
Norway 200 - 1500
Sweden 150 - 800
UK 400 - 1200

Table 3: Range of calcium content in food
supplements on free sale (via health stores and
supermarkets) in the EU*®

Safety

Food fortification

Food such as bread, baked products and
breakfast cereals are fortified with calcium
in Europe. In the UK, the legal
requirement to add calcium to white and
brown flour contributes around 10% to the
calcium intakes of many adults. In a
number of Member States fruit juice
based drinks are frequently fortified, for
example, in Germany and Austria where
approximately 25% and 19% respectively
of fruit juices on the market are fortified.2°
These beverages are a popular breakfast
drink in these countries and make an
important contribution to the daily nutrient
intake of many adults and teenagers. For a
number of consumers who do not eat or
drink dairy products the enrichment of
“non milk based” beverages with calcium
is important to ensure adequate intakes.
In accordance with EU legislation calcium
is also added as defined to specific
foodstuffs for particular nutritional uses,
for example, formulae milks, meal
replacers and dietetic supplement drinks.

Excessive intakes of calcium may lead to hypercalcaemia Vitamins and Minerals recommends that there is no risk
and renal insufficiency (Milk-Alkali Syndrome or MAS). The associated with daily supplemental dosages of 1500 mg/day.??

EC Scientific Committee established a No Observed

Adverse Effect Level (NOAEL) of 2500 mg/day on the basis

of a large number of long-term studies based on this level Osteoporosis
of intake. It considered that given the extent of the available

database, no uncertainty factor needed to be applied and

therefore established a Tolerable Upper Intake Level of (UL)

of 2500 mg/day for calcium from all sources of intake. The

same level of 2500 mg/day has been established as a UL

by the Food and Nutrition Board of the Institute of RAbEquAcy
Medicine.?! Guidance set by the UK Expert Group on

SCF NOAEL/UL*

SCF RLV FNBUL  FNB NOAEL

Uncertainty Kidney stone
Factor 2 formation,
syndrome of
hypercalcemia
and renal
insufficiency

RISK Ol
AADVERSE EFFECT

1000 mg 2500 mg 5000 mg

* No uncertainty factor applied due to extensive database
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