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Bones are made  of about 30%  
tough, elastic protein called 
collagen, organised to produce 
maximum strength with minimum 
weight. Bones made solely of 
collagen would be too flexible, so 
the entire collagen structure is 
reinforced and stiffened with 
c a l c i u m  a n d  p h o s p h o r u s 
compounds. 

If, for any reason, there is a 
shortage of minerals, especially of 
ca lc ium, the re inforcement 
becomes inadequate. Bones will 
soften and may bend under the 
body weight. This occurs in rickets 
in children and osteomalacia in 
adults, usually because calcium is 
not being absorbed properly from 
the intestine because of a 
deficiency of vitamin D. 

In osteoporosis, however, the basic 
problem is not a deficiency of 
minerals. In osteoporosis there is a 
reduction in the density of the protein 
scaffolding of the bones and of the 
mineral salts deposited in the protein 
structure.  

Living bones are in a state of constant 
physical and chemical change, losing 
and gaining dissolved calcium, 
phosphorus, proteins and amino 
acids, to and from the bloodstream. 
The movement of these substances is 
controlled by various growth and sex 
hormones. Some of these hormones 
reduce the amounts that are 
deposited in the bones, and some 
increase them. Changes in the 
amounts of these hormones can thus 
greatly affect the strength of bones. 

About Bones About Collagen 
Collagen is a major fibrous 
protein occurring as white 
fibres. It forms up to one 
third of the total body 
p r o t e i n  o f  h i g h e r 
vertebrates. 
It provides high tensile 
strength (as in tendons), 
without much elasticity. 
It yields gelatin on boiling 
 

About Hormones 
Calcium and phosphate 
may be released from the 
bones into the blood as 
needed. 
Parathormone, produced 
in the parathyroid gland, 
causes an increase in the 
blood calcium level. 
Calcitonin, produced by 
the thyroid, causes a 
decrease in the blood 
calcium level. 

About Osteoporosis 
 
Osteoporosis literally means 'porous bones'. 
The bones in our skeleton are made of a thick outer 
‘shell’ of compact bone. At the bone ends there is a 
strong inner mesh (spongy bone) filled with protein 
(collagen), calcium salts and other minerals. This inner 
mesh looks like honeycomb, with blood vessels and 
bone marrow in the spaces between bone. 
Osteoporosis occurs when the holes in bone become 
bigger, making it fragile and liable to break easily. 
Osteoporosis usually affects the whole skeleton but it 
most commonly causes breaks (fractures) to bone in 
the wrist, spine and hip. 
  
Bone is alive and constantly changing. Old, worn out 
bone is broken down and is then replaced by bone 
building cells, called osteoblasts. This process of 
renewal is called bone turnover.  

Strong dense bone 
Fragile osteoporotic  

 bone 

Treatment  

Hormone replacement therapy (HRT) for women 
during the menopause helps maintain bone density 
and reduce fracture rates for the duration of 
therapy.  

Bisphosphonates (non- hormonal drugs) may also 
be used for  those at high risk. They maintain bone 
density and reduce fracture rates. These drugs 
prevent bone material from being reabsorbed. 
They do this by altering the action of cells  that 
break down bone. They also interfere with the 
chemical breakdown of calcium hydroxyapatite 
(phosphate) crystals in bone. 

Calcium and vitamin D supplements can benefit 
older people of both sexes to reduce the risk of hip 
fracture. 

  A large multinational study of the effects of 
oestrogens, calcium and calcitonin on women over 
50 showed that all three supplements significantly 
reduced the risk of hip fracture. Calcitonin is a 
hormone produced by the thyroid gland that 
prevents bone from being reabsorbed. It acts as an 
antagonist (opposing agent) to parathyroid 
hormone, which promotes the release of calcium. 
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Causes  

Bones are thickest and strongest when you are a 
young adult. After this, they become gradually thinner 
with age because of progressive loss of the protein 
structure and of calcium. Bones stay strong by being 
used. People often become less active as they age 
and their hormone levels drop. 

Like other tissues of the body, the bones are in a state 
of constant physical and chemical change, losing and 
gaining protein and minerals, especially calcium, to 
and from the bloodstream. These changes are 
controlled by various growth and sex hormones, and 
alteration in the amounts of these hormones in the 
body affects the strength of the bones.  

Prevention  

Like muscles and other parts of the body, bones suffer 
if they are not used. They need regular weight-bearing 
exercise that exerts a loading impact and stretches 
and contracts the muscles, stimulating bone to 
strengthen. Good bone building exercises include 
running, skipping, aerobics, tennis, even brisk walking. 
Try to exercise at least three times a week for a 
minimum for 20 minutes. If you haven't exercised for a 
while, start gently and check with your doctor if you 
have another health problem and are worried about 
exercising.  

Healthy bones need a well-balanced diet, 
i n c o r p o r a t i n g  m i n e r a l s  a n d  v i t a m i n s .  
You especially need to ensure that your diet is rich in 
calcium. The best sources of calcium are milk and 
dairy products such as cheese and yogurt. Non-dairy 
sources of calcium include green leafy vegetables, 
baked beans, bony fish and dried fruit.  

If you are a smoker - give up! Smoking has a toxic 
effect on bone in men and women. It can cause 
women to have an early menopause and may increase 
the risk of hip fracture in later life. Stopping smoking 
will benefit your bones and your general health and 
fitness. 

Watch what you drink! Drinking too much alcohol is 
damaging to bone turnover. Limit your alcohol intake 
to a maximum of 21 units per week for men and 14 
units for women.  

 *RNI—Reference Nutrient intake - same as RDA
(Recommended Daily Allowance) 

 

Do I have osteoporosis?  
 
Because you cannot see or feel your bone getting 
thinner you will probably be quite unaware of any 
problems with your bone health. Osteoporosis is a 
silent disease and for most people, the first sign that 
something is wrong can be when they break a bone, 
often in the wrist or spine after a minor incident, 
although not all fractures are due to osteoporosis.  

 

Can I be tested for osteoporosis? 

A normal x-ray of bone cannot reliably measure bone 
density but is useful to identify spinal factures, explain 
back pain, height loss (kyphosis). 

A bone density scan, called a dual energy x-ray 
absorptiometry (DEXA) scan, is used to measure the 
density of bones and compare this to a normal range. 
This test is currently the most accurate and reliable 
means of assessing the strength of your bones and 
your risk of fracture.  


